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From
Svrceox-GeveraL W. F. Stevessox, A MBS,

Tar Dingcror-GEXERaL, AM.S.

68, Vicroria Streer, 3.W.,
February 166h, 1905,
BIR,
I BavE the honour to forward to you the Report on the Surgical Cases
noted during the Boer War, 1899 to 1902, prepared by me in compliance
wi’;h an order from the late Commander-in-Chief and the Director-

General, A M.S.

The diffieulties met with in its compilation, due to the small amount
of material available from the War, and, in some cases, to its unsatisfactory
character, have been alluded to in the Introductory Remarks.

I have added, as an Appendix, a paper on * Gunshot Injuries of
Peripheral Nerves,” by Dr A. Young, late Civil Surgeon, South Africa,
because it is a valuable contribution on a subject ol considerable interest
both to Military and Civil Surgeons.

The detailed =tatistics of killed and wounded for the War are not yet

completed.

| have the honour to be,
Sir,
Your obedient servant,
W. F. STEVENSON,
Surgeon-General, A.M.S.
(Lete P.M.O., Headguarter Staff, South Afriea).
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Report on the Surgical Cases noted in the
South African War, 1899-1902.

INTRODUCTORY REMARKS.

For the preparation of this Report a Committee of Officers, all of whom had
served in South Africa during the Boer War, was formed.

The members of the Committee and the allotment of the various portions
of the work were as follows :—
: Injuries of the head.
Surgeon-General STEVENSON.. ]n}m;l% Elie dpime.
Lieut.-Colonel Svrvester ... Injuries of blood-vessels and nerves.
Major MaLLINS Injuries of abdomen and genital organs.
Brevet Lieut.-Col. Hicksox ... Injuries of long bones and joints.
Major Horr, D.8.O. ... ... Injuries of chest and neck.

All the case-books, records, and returns available from the war were
laced at the disposal of the Committee, and from them, as well as from the

individual personal experience of the members themselves, the Report has
been prepared. In the editorial work I have been ably assisted by Major
Freyer, C.M.G., during most of the time it has occupied in compilation.

Unfortunately, Major Mallins was, at an early date, ordered to Canada,
and he only had time to make the notes of the abdominal eases on which he
meant to base his report before he left. This portion of the Report, therefore,
fell to me to complete.

It is, of eourse, certain to happen in all campaigns, that the noting and
recording of eases in war hospitals will not be as complete as they ought to be,
and as t‘ﬁc_s' usually are in a eivil hospital under penee conditions, and that the
cases noted will not be as numerous as it is desirable they should be.  This
is, indeed, a necessity of the civcumstances of the ease. The work in war
hospitals is done at high pressure, and the medical and surgical treatment of
the patients is rightly considered of more paramount importance than merely
keeping returns and making notes of matters of surgical interest. But these
returns and notes are the material from which subsequently a report such as
this has to be compiled, and if they are not full and numerous and correctly
inade out, the matter on which the report is based is defieient, and the history
of the surgical occurrences of the war must suffer and be incomplete in
corresponding degree.

The conditions which, in general, interfere with the t1ut1ng of cases and
compilation of returns in all wars were peculiarly well marked during the
Boer War. The medieal officers found themselves in the presence of many
times more medical and surgical work than had been expeeted and than
provision had, at first, been made for; it thus happens that the materials for
this Report are much more meagre than under more favourable circumstances
they would have been, The medieal and surgical work had to be dons, and
when it was completed very little time remained for note-taking.

The members of the Committee had placed at their disposal all the case-
books and returns from the war, and selected from them all the cases which
were so fully noted that something eould be learnt from the records made of
them. That the materials for this Report were very much less than, with
time and facilities for preparing them, they should have been becomes
apparent when it is remembered that, although nearly 23,000 wounded officers,
non-cornmissioned officers and men (and some Boers and natives as well) were
treated in the varions hospitals, only about 1,650 cases have been found of
use to the members of the do“]“]i.tllraa as bringing forward anything of surgical
interest and bearing on the treatment of gunshot injuries, and as showing the
death-rates resulting from them.

Committes on
Report.

Material for

Report.

Difficulties in
obtaining il.

“Materin] for
Report much less
than it should
have been,



Noting of sasox
difficalt in the
movalle feld
hospitals.

Tables of .
atatistics in this
Report not: thoese

l_',|f l|.'r'||.||.'|1_: Wi

Much surgical
experiencs lost,

How to avoid this
in future wars,

The uses of anch
a Report if
complete.

5

Besides the official case-books and returns, the writings of Mr. Makins *
of Messrs. Bowlby and Wallace,t and the Heport of the Imperial Yeomanry
Field Hospital, by Major Stonham, as well as various papers in the medical
journals by Siv Frederick Treves, Mr. Watson Cheyne, Mr. G. L. Cheatle, and
others, have all been put under contribution for the purposes of the Report,
as well for notes of cases as for statements of fact and opinion.

It was at the field hospitals, no doubt, that the greatest difficulty of
taking notes of cases was experienced ; in the stationary and base hospitals
it was less felt, and aecordingly most of the data we have to work on were
supplied from these units, It t.i’le.lwefm'e happens that records of the condition
of the wounded in the early stages of the cases are deficient, and that most of
those we have are of the less severely wounded men.

For the same reason, the statisties given in the various tables thronghout
the Report must not be taken as representing, in any instance, the statistics
of the war, and more especially does this apply to the death-rates shown in
these tables ; they are statistics afforded by a few out of many cases, and they
are taken, for the most part, from the records of general hospitals. They are
therefore likely to be more favourable than the complete statistics of the war
will prove to be.

[t is greatly to be regretted that, from the canses above refevred to,
much of the experience ot the surgery of small-bore bullet injuries which
might have been obtained in the late war was lost; but, under the
conditions lwevn.lr:nt- in South Africa, this was inevitable.

A similar wastage of material will occur in all great wars, and the
only way it ean be reduced to a minimum will be by having a statistieal
bureaun at the base of operations through which all returns shall pass en their
way to the P.M.O. of the Army and to the War Office. It would then be
unlikely that such vague diaguoses as “ punshot wound,” no locality being
specified, or “ gunshot wound of leg,” no reference to fracture being made,
would be accepted, as was done many times in South Africa. To make the
registration of cases as nearly perfect as may be under the circumstances, all
that would then be required is a concise form on which the salient points of
each case of wound received on active service could be entered. The process
of registration of cases and the material from which war statistics worth
considering can be prepared will never be as they should he until all useful
information is recorded for each ease separately, from the first and in each
hﬂ?j-ilil-}'ll the IHlti!!IJl passes t.ilt'm]gh towards and at the base of npm‘nt’ln:ms.
This would amount to the employment of the “card system” from the first
field hospital into which a patient is admitted to his arrival at a general
i'l.ﬂﬁiilitil..] at home, nstead of the pru]ml‘ul;.iml of the “eards” from the
admission and discharse books after the war has ended. This can be done
by means of the special form above mentioned ; or, better still, by the use of
admission and discharge books on the ecounterfoil prineiple, as suggeated by
Lieut.-Colonel Simpson, C.M.G., R.A.M.C.

Were this method employed, all the experience of a war would become
available for the instruction of military surgeons, and a repert of the medical
and surgical transactions of the campaign would be easy to prepare, instead of
being, as in this ease, a difficult and unsatisfactory work ; and, above all things,
it would be complete and correct in the teaching to be derived from it.

Without the possibility of the study of the surgery of previous wars,
surgeons must necessarily undertake their duties in the field with their
preconceived idens of surgery in war uncorrected by a knowledge of the
experience of others in like circumstances, a state of things which must be
detrimental to the welfare of the patients whom they have to deal with,

As regards the general and complete statisties of the war, showing the
perceutalge of casualties to strength, the numbers of killed and wounded for
the whole army sent to South Africa or enlisted there for the purpeses of the
war, the death rates for injuries of partienlar r&gimm of the body, and various
other matters of interest from a statistical point of view, these are not yet
ready ; but they are being prepared, and will Eu puhli.shed at a later date.

* 4 Burprical Experiences in South Africa."”
t * A Civilian War Hospital.”
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A new departure was made in this war by sending out to South Africa a
number of eminent surgeons selected from the members of the profession m
the United Kingdom and in the Colonies to act as consultants during the
campaign. The suggestion that this would be advisable was made by the
then Secretary of State for War, Lord Lansdowne, and nuce[:tﬂd by the
Director-General, Surgeon-General Jameson, C.B. At first uu‘ly twn were
appointed, but later tms number was added to, and the complete list of those
thus employed is as follows :—

Mr. G. Lenthal Cheatle, C.B.

Professor John Chiene, C.B.

Mr. W. Watson Chevne, C.B.

Sir T. Fitzgerald, C.B. (Melbonrne).

Sir Kendal Franks, C.B. (Orange River Colony}).
Sir Wm. MacCormae, Bart.,, K.C.V.0.

Mr. G. H. Makins, C.B.

sir Wm. Btokes,

Sir Frederick Treves, Bart., G.C. V.0, C.B.

Sir Wm. MacCormac and Mr. Makins arrived in Cape Town in November,
1899, and the others had all arrived by February, 1900. Messrs, Cheatle,
Watson Cheyne, Makins, and Sir Kendal Franks were attached to the army
under the immediate command of Lord Roberts; the others were on the
Natal side.

That the work done by most of these distinguished surgeons was the hest
possible, and that their presence in the Military Hospitals and their advice
and assistance as consultants and as operators were a source of comfort and a
satisfaction to the much over-worked officers of the mediecal zervice and to the
civil surgeons working with them, ** goes without saying ”; but they did not
remain very long in South Africa. They had euten;-c:i into no contract as to
the duration of their stay in the country ; the only conditions laid down for
them were that they should go to the war and receive pay at a specified rate.

When it became apparent, soon after the capture of Pretoria in June,
1900, that the campaign was likely to be prolonged, the consulting surgeons,
naturally, had to begin to have eonsideration for their more personal interests
at home. Thus it happened that by August, 1900, all but one, Sir Kendal
Franks, who had previously been for many years in practice in the Transvaal,
had left for home.

It is in this connection that a valuable lesson may be learned for future
guidance, viz, that all eivilian medical men officially appointed to work in
War Hospitals shall only do so under proper contraet, especially as regards
the duration of their service in the eampaign, and perhaps in other respects
also. The officers and men wounded during the last twe years of the war
_requibed the services of the ecivilian consulting surgeons as much as did those
mjured during the first eight months, but consultants were not available
during the former period, except in the case of Sir Kendal Franks, who alene
remained at the seat of war,

Of the work done by the consulting surgeons in South Africa, it is
unnecessary for me to say much ; being the men they were, it must have been,
and was, most valuable, Many of them, too, have made their experience in
the campaign available for others by publications in books and in the medieal
Press, wherein they show how different surgery in war is to that in civil
practice, how much opposed the ordinary conditions of a campaizn are to the
successful earrying out of modern surgical procedures, and how cramped and
restricted surgical treatment on active service must always be in the absence
of the ideal conditions of a civil hospital at home, which it is impossible to
attain in war.

But little is known by the general public of the work done by the officers,
men, and lady nurses of the Medical Service, and by their colleagues, the
civil surgeons attached to the various medical units in the field. Those whe
saw it, and those who benefited by it, know that words can only approximate
a description of the devotion and eomplete disregard of self with which all
classes, whose duty it was to attend oo them, expended themselves in the
service of the sick and wounded. The treatment of the wounded at the frons

Civilian
* conanlting
sargeons,’”

Their names.

The Army
Medical Servica.
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alter many of the more important engagements, at and south of Modder
River Station, for instance, and in Natal before the relief of Ladysmith, was
laborious, and incessant, frequentiy lasting 24 hours or more on a stretch,
while those who did it were without sleep, and obtained food as best l:hr.-,'}r
could or not at all.

At the stationary and general hospitals, while the work only oceasionally
came with the same kind of rush so frequently seen at the front, it was
coutinuous and unending ; yet never in the history of war were seen such
efficient and well-worked and equi Imise hospitals as were the three
General Hospitals and the Por Liulu;] i ospital opened at Wynberg and Ronde-
bosch during the early days of the war, .H'u.l the similar units in the Orange
River Colony and Transvaal at later periods,

The work of the Medical Service during the war has been reviewed by
a Royal Commission at the conclusion of the campaign, but, on this oceasion,
while certain deficiencies and failuves, most of them inseparable from a state
of war, were very rightly exposed, the general conclusion was that “in no
previous war had the sick and wounded been so well attended to,” a verdict
with which the Army, the Royal Army Medical Corps, and the publie, may

very well rest satisfied,




SECTION I
(By the Editor.)

WOUNDS AND INJURIES OF THE HEAD.

Descriptions of the inlljuritzs of this class seen in the South African War
will be given under the following categories : —

I.—Accidental cases, exclusive of injuries received in action, viz :—
Sealp wounds, contusions, and fracture of the eranial bones, the results of
falls, railway aceidents, injuries produced by wagon wheels, &e. ; in fact, similar
cases to those seen in civil hogpitals,

II.—Gunshot wounds of the head, which will be farther sub-divided
into—

(@) Sealp wonnds and eontusion of the eranial bones ; and
(b) Fractures.

As the Boers carried no weapon but the rille, injuries of other kinds than
gunshots, so fully referred to with regard to other wars, cannot be dealt with
in this rveport. Some few accidental injuries by bayonets eame under

observation, but will require only a very cursory notice.

AccipEsTAL INJURIES.

Class I.—The injuries to the head of this class comprise a faicly large
number, the majority of which were due to falls from horses and otherwise,
railway accidents, and injuries from the wheels of wagons and vehicles of
varions kinds.

This elass of injury, as met with in warfare, presents no points of special
interest as compared to similar cases seen in civil life, but some of them are
interesting as surgical cases.

Notes of Acculental fnjuries of the Head,

Case 1.—Sapper L. received depressed fracture of frontal bone,
uxtendiug from left supra orbital ridge to coronal suture, with other injuries,
from accidental mine explosion, 11th October, 1901,  Admitted 17 General
Hospital six hours after, All depressed bone was vemoved ; dura showed
signs of contusion ; gauze drain. Temperature normal in a week ; perfect
recovery.—(Civil Surgeon O'SvLLIVAX.)

Case 2.—Private B., sentry on mailway bridge, struck in centre of fore-
head by a piece of coal which fell from engine, 19th March, 1900. Admitted
same day 16 General Hospital, unconscious; breathing  stertorous ;
frequent convulsive tWitﬂhillgﬂ of left side, face, and bady. Rai_z:ged wound in
centre of forehead size of half-crown, with fractured and depressed bone,
Wound enlarged and bone which was depressed over area of five shilling
piece, elevated. Loose picces of bone and fragment of coal removed.
Lacerated dura sutured and bleeding vessel tied. Wounds bealed sixth day.
Good recovery.—( Lieutenant Surre, RADM.C.)

! Case  3.—Corporal E!.,kickad on right side of head by a horse,
15th Ml}mhu 1903 -}idmltf:ﬂfl 18 Generul Hospital a few hours after.
Uneonseious, with left hemiplegia ; scalp wound over right frontal and

(6786) B

Classification.

Accident—
Duspressed frac-
ture—Nao signs
of brain injury—
Operation—
Hecovered.

Accident—
Depreszed [rae-
TP — 0 —
Jacksonian
epilepay —=Opera-
tinn=—Iliecoverad.

Acardent—
Deprossed frac.
ture—FParalysiz —
Uperation—
Tuvalided.



Aceidont—
Depressed frac-
ture—{Coma—
Operntion—Died.

Acecident—
Deprezsed frac-
ture—No sigog of
brain injury—
Operation—
Recovered.,

Accident—Frac-
ture of vault and
base— Fenetra-
tion—{oma
{hemorrhaze)}—
Uperation—Lied.

i

temporal regions.  Trephined at onee; many pieces of depressed bone
elevated and removed as well as extra dural clot and brain débiris. Dura not
injured. Hemiplegia disappeared. Invalided to England with slight dilitation
of right pupil.—{Major LFAL.LIHB, BE.AMC)

Case 4.—Engine driver G. K., entering bridge over Komati River, came
in contact with iron girder and was knocked off engine, taken to hospital at
onee. Insensible; breathing stertorous; pupils reacting. Had a deep
gealp wound on left side of head, Wound explored ; ﬁ&pressed Frncture
2 inches long over left parieta]l eminence; trephined ; elevated and removed
bone. Dura not imjured. Conseciousness did not return, and he died next
evening.

Past wigrtem.—Brain underlying fracture diseoloured ; sinuses full of
dark blood; beain deeply congested ; no other fracture,—(Captain WiTHERS,
RAMC)

Case 5.—Trausport boy, L., hit on head by another boy, 3rd July, 1902,
with a brick, near Bethulie. Admitted three days after into 12 General

Fissuro of Rolande, Upper trephing ole 2% inghes
from mid-line of L and § inch posterior to
Rolandic Bsaure,

Feid's * base line.™

Hospital. Horizontal wound 1-inch long over middle of left Rolandic avea,
contused anpd gupit:g. Probe detected finctnre. Mo 11‘!:1_111].}-'5!55. nor fits ;
temperature normal ; wound clean.  Four days after admission was explored
and fracture of * pond” variety found. On trephining, inner table was seen
to be fractured and 11L’.||!I'ESS-E.{1 : twa f-t"l.-!_i_lll-l.l]l.? dises removed. Some elot found
on dura, and slight, laceration in latter. Dura ineised, but no clot being fioumed
underneath, it was sutured up again; all elots aud spiculs of hone l'ﬂJI}tl?ﬁf_!;
discs not replaced. Drainage tube put in. There was visible pulsation in
sear when stitches were being removed. Discharged to duty one month
later,—(Lieutenant Wirson, R.AM.C.)

Case 6. Private G, M., admitted Stationary Hospital, Queenstown,
31st May, 1902, unconscious; wound over left parietal eminence; pulse 76,
intermitting ; stertorous ; temperature 101 2% I, ; rigidity of right arm ; pupils
dilated, equal, and reacting. Three days after temperature 101° F. ; Cheyne-
Stokes respiration.  Flap refiected off leit: parietal eminence. Linear f'mlft-lll‘!‘
found running from near post. sup. angle of parietal into left temporal fossa,
crossed by another about 1} inches above ext. awd. meatus, which extended
from ex. ang. process of frontal to base of mastoid process. Near intersection
two dises of vault weve removed, and a large extra doral clot seen. The
whole of this latter eould not he removed. Dura not opened. Brain then
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pulsated, and pulse and respiration heeame vegular. Later, coma deepened,

and he died the same evening,

Post mortem.—Fractures extended into base through orbital plate of

frontal and sphenoid ; patelies of extravasated blood on under surfaces of frantal
and temp. sphenoidal lobes, left Rolandic area flattened from compression.—

(Captain Beyrs, R.AMC.)

Case 7.—Private V. fell off ladder at block house, 18th May, 1902,
admitted next day Aliwal North. Sealp abrasion over left parietal eminence ;
semi-conscious, drowsy, and resent being touched ; right‘ knee jerk
exaggerated. No fracture felt. Able to swallow; spoke lm.-n}:nurf:nt]y.
Cheyne-Stokes respiration that evening; no return of consciousness.
Following day sealp reflected at abrasion revealed fissured fracture.
Trephined, dura ineised and extensive clot removed from surfice of brain.
Patient came round, but later same evening coma set in again and he
dlied.

Post movtem.—Fissured fracture extended round bebind foramen magnum
to right temporal fossa. Sub- and extra-dural clot sufficient to eause
compression was found.—(Civil-Sorgeon RaNparL.)

Case 8.—Private T, L., admitted 26th June, 1900, semi-conscious, with
lacerated scalp wound 4 inches long over right lambdoid suture, exposing
extensive fracture of wvault, without depression. Paresis of left arm.
Patient soon became comatose, and died same evening.

Post mortem.—Fracture extended from middle of right parietal, back-
wards through lambdoid suture, and down to right of foramen magnum,
E.ghm}ing near sphenoid bone. No extravasated blood found.—(Civil Burgeon

ALL.

Jagg 9. —Private F. 8., accidentally struek on head with pick-axe,
12th December, 1901. Wound stitehed. Nansea and headache sinece.
Admitted Mool River a month later with slowness of speech, weakness
of right arm and leg, and defective vision. Temperature 100° F. to
101° F. at night. arge scar at left parietal eminenee, where injured.
Trephined over latter a fortnight later. Puncture in bone closed, Dura
pulseless, but not adherent, .:mﬁ not punetured.  On ineising dura, a small
quantity of pus escaped. Brain explored ; no more found ; bone not replaced ;
gauze drain.  Operation relieved all symptoms, and temperature never rose
above normal. Invalided.—({Captain Heary, R.ADM.C.)

Casg 10.—Private P. F. fell out of train near Springfontein, 30th October,
1901. Admitted to 12 General Hospital same day. Had a depressed * pond”
fracture in right parietal region near middle line ; no paraivsis ; quite sensible.
(Had also a compound.comminuted fracture of left leg, necessitating amputation,
and a simple fracture of right femur in lower third.) On day nf admission a
trephine disc was removed from outer table of skull, when it was found that
depression was confined to outer table, the inner table being guite intact.
Progress good, but owing to extensive laceration of scalp wound healed by

;Ii}ag-n;n. Wound soundly healed five months after.—(Major Loveueen,

Case 11.—Trooper J. W., standing on step of engine as train entered
Bronkhurst Spruit Suation, his head struck stand pipe of water tank.
Unconseious, pupils dilated and inactive; pulse 50 ; no paralysis.  Wound

on each temple & iuch long ; left one not reaching to bone ; right showing a

Fuaca of bone chipped out, leaving a hole in outer table the size of the top of

ittle finger.

Trephine used on vight side. Inner table found uninjured ; membranes
bulged without pulsation. Dura ineised ; no blood elot seen. Wound clused
and drainage tube put in. Temperature rose 104° F. Consciousness not
regained ; died under 45 hours,

B 2
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Past worten.—Bub-araclinoid hemorrhage over base and both parietal
I'L'giiumi. Injured vessel not found. No other fracture of skull.—(Lieut.-
Colonel Svivester, R.AM.C.)

Case 12.—Drummer-Sergeant C. D. fell off wagon, and wheel passed
over him, 12th November ; was unconscious, but oecasionally shouting for
six days, when admitted to No. 2 General Hospital. Still partially
unconscious, with marked signs of cerebral irritation, aphasia, and right
hemiplegia. Right side of face also paralysed; pupils small but acting :
temperature, 97-4° F. No signs of head injury except slight bruise over left
eve. (ver spleen also slight bruise noticed, but nb:]i)umeu otherwise normal.
Urine passed invol. Swallowed with difficulty, and resented being fed. Next
day three attacks of clonic twitchings of right side of body. Following day
t.reljhined over lower third left HRolandie fissure.  Brain Pulﬂuterl; dura
meised ; nothing abnormal found.  Symptoms continued with sub-normal
temperature till he died day after operation.

FPost morten.—No fracture of skoll or injury to brain, except a pateh of
softening § ineh from surface beneath trephine hole.  Gentle irrigation washed
out this, leaving cavity size of walnut, with shreddy walls. Over a pint of
blood in abdominal eavity, with recent tear in spleen, now healed. —(Civil
Surgeon WiLsox,)

(C'asg 13— SHergeant J. K. thrown violently on his head from horse
25th December, 1901, Admitted at ones 12 General Hospital.  Unconscious,
with breathing inclined to stertor ; pupils small, regular. and slowly acting.
Urine had to be diawn off Mowves right limbs, but not left. Plantar
reflexes present ; pulse full, 82 ; pulty swelling in left temporal rvegion, but
no abrasion of skir, nor fracture. Femained unconscious till he died
at 5 p.m.

Post anertem.~—No fracture of vault or base. Blood elut, 1 inch by
1} inches, with laceration of brain in centre of right temp.-sphenoidal lobe ;
similar hawmorrhage with Inceration on left cereﬁellum in the arbor vitm ;
brain anasmie,—{Major Lovcueep, R.AM.C.)

Case 14 —Lance-Corporal G. thrown off horse 29th September, 1901.
Admitted soon after 12 General Hospital. Unconscious ; first metacarpal
bone fractured ; no marks on head ;: pupils regular and aeting; could be
roused to say “Yes"” and “No" only. Next day could not be roused;
twitching of left leg: throws arms about. No improvement ; died six days
after.

Post mortemn. —No fracture of vault or base ; a narrow strip of meningitis
on each side of longitudinal sinus, with adherent membranes. Brain very
angemic, but not otherwise abnormal. —(Lieutenant Wirson, KA M.C.)

Casg 15.—DPrivate J. 8. said to have been knocked down by a tramear.
Admitted Port Elizabeth, 2nd June, 1900. Unconscious ; bleeding from
ears and nostrils ; pupils small, rot reacting; no conjunctival reflexes. Sealp
wound 1 inch long above right ear; no fracture detected. Pulse 60;
temperature normal.  Bleeding continued during night, with Cheyne-Stokes
vespiration.  On second day bleeding ceased, and reflexes began to return, but
he recognised nobody, and, muttering, fancied he was playing cards. Two
months and a half after he was up, gradually recovering, but had headaches.—
(Hospital Records.)

Cask 16.—8hoeing-Smith W, J. L. kicked by horse 1st March, 1902
Admitted Mool River eight weeks later.  Severe headache ; staggening gait ;
left pupil slightly f.li]ﬂ.tf.‘-h] deafness right ear, and sickness, At junction of
lower with middle third of right occipito-parietal suture was a star-shaped
sear, pressure on which caused intense pain. Night after admission was
violent, and had to be held in bed. No vise of temperature. Trephined at
scar, but nothing abnormal found. Headache and sickness apparently
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relieved by the operation, and general improvement when imvalided one

month later.—(Major Frever, R.AM.C)

There were then 16 accidental cases of injury to the head noted, of Remarks on
which five were apparently mere contusions or sealp wounds, and 11 ineluded sccidental cases.
fracture of the bones of the skull.  Of these, eight recovered and eight
lied,

Contusions.—In two eases of this class, operation showed slight injury to
the outer table of the bone. while the inner remained intaet, a distinetly
unusual econdition to oecur, Ul!ETﬂtii‘J]I for the removal or elevation of
fragments of bone, or for symptoms of hiemorrhage, were performed in two
cases ; of these one died. In three cases no operations were performed, and
one died. Ruptore of the spleen was found in one of the fatal eases, and
large quantity of blood in the aldominal cavicy. Aphasia and epilepsy
occurred in one case; the death rate of the five cases was 600, this high

entage being accounted for by the small number of cases, and the fact
that two of them were complicated by rapture of the spleen or laceration of
the brain substance. Of the cases operated on 50 per cent., and of those not
operated on 233 per cent., died.

In one case of fracture an abscess of the brain formed, which was opened
and drained after trephining had been done and recovered. The abscess was
situated over the lower part of the left Rolandic area. The principal
symptoms in this case were right hemiplegia, facial lmmlyﬁLﬂ-, and aphasia.

Fracture Coses.—There were 11 cases of this class with five deaths, or
# mortality of 43°4 per eent. In one case only were cerebral symptoms
absent; in the others paralysis, coma, or signs of brain irritation presented
themselves, .

In two cases the base was [ractured as well as the vault. Trephining
was dene in 10 eases, and omitted only in one.  OF the former four died, o
mortality of 40 per cent. ; the case not operated on died, In two cases large
intra-cranial heemorrhages were found, and both proved fatal, but one of them
had also sustained fracture of the base of the skulll

The following table gives sume of the details of these cases :

Tapre 1,—Accidental Injuries of the Head, not Gunshots (16 eases).

|
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per eent.
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Operations on the skull, | ais = jur ] a 1
Cases wilth coma. , & s i 9 2 7 i
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* One of these fatal eases had alsa a rupture of the spleen. and another a laceration of the
hrnin.

GussHor Ixsvries oF taE Hean

The two classes under which these injuries will be described comprise Classification,
(e¢) Sealp wounds and eontusions of the skull, and (#) Fractures.

Sealp Wonnds and Contusions,

The production of a sealp wound by a bullet wust depend on oue or other
of two econditions, either that the missile is tru'\r‘vlling ab a very low rats of
%’Elﬂl}it}.‘. or that its line of iHIP:IC'E- IS 80 ublique that the bone is not :nul'llH"J_.-'
touched. The latter mode of production of these wounds must be exceptional,
and in the former case there mnst be more or less contusion of the cranium,
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: The foree of the eontusion the bones sustain
must, in many ecases, have been considerable, vet a large number of them
showed no effects due to it. Some, on the other hand, were accompanied by
distinet signs of eoncussion and other slight cerebral damage, and a smaller
number even by those of compression as well, due to small intra- or extra-
dural heemorrhages.

Wounds of the scalp alone are, therefore, difficult or impossible to classify
separately from those complieated with more or less contusion of the bones
of the eranium, and are, moreover, of no more special interest when due to
bullets than when produced in other ways. Scalp wounds ard econtusions of
the skull will, therelore, he veferred to as one elass.  There were noted
18 injuries of this class durving the war, and all recovered.

In many of the ecases signs of intra-cranial damage presefited themselves,
such as those of concussion, those due to compression from lwemorrhage, or
those depending on laceration of the brain cortex. These symptoms were
paresis of certain groups of musecles. hemiplegia, more or less complete,
aphasia, interference with special senses, especially of sight and hearing, and
signs of brain irritation, as rigidity or twitchings of muscles due to injury to
the cortex. In the majority of cases the symptoms were slight—headache,
confused and slow cerebration, interference with vision, &e., sometimes lasting
only a short time, but oeccasionally of considerable duration, the most
persistent of all being headache and pavesis of certain muscles.

The following notes of the 18 cases of injuries of this class give a fairly
correct idea of the course, symptoms, and results to be expected in these
CASES —

Funshot Seelp Wounds and Contusions.
(18 Cases.)

Case 1.—Private R., wounded 24th January, 1900. Entrance at back
of neck; exit in concha left ear; bullet * passed beneath muscles of
mastoid 7; nine days later wound healed ; complains of slight headache.—
{Lientenant Pmees, R.AM.C.)

Case 2. Private MeG., wounded 18th Febroary, 1900. Scalp wound
3 inches long, over vertex, not invelving bone. No head symptoms ;
wound gmluﬁating. Discharged cured three weeks after.——(Civil Surgeon
MAXWELL.)

Case 3. —Driver R., wounded Sth February, 1900. * Entrance on left
side near mid line, midway between oceip. protub. and erown of head ; exit
2 inches lurther forward.” When sent from the front and admitted at the
General Hespital a week later, wound healing.  Discharged completely cured
in 10 davs' time. — (Civil Surgeon BrRINKER.)

Case 4 - Private M., wounded 18th February, 1900. Shot grazed
sealp for 2 inehes from before backwards, in front and on left side. hen
admitted a week later, wound healing. Discharged completely cured in
10 days’ time.——(Civil Surgeon BRINKER, )

(Case 5.—Lance-Corporal 5., wounded 29th March, 1900 ; admitted
Bloemfontein a fortnight later. Bullet grazed lobe of car, entered skin just
behind. and took a superficial eourse under sealp for about 2 inches ; emerged
without imjuring hone. Wounds, though painful, are progressing favourably.—
(Civil Surgeon Brivgen. )

Cast 6.-—2nd Lieutenant P., admitted 23rd November, 1900. Two
small wounds in scalp caused hy splashes of bullet—piece of bullet removed.
Unconseious for some hours alfter injury. Wounds healed ; discharged
convalescent 10th day.(Hospital Records.)
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Casg 7.—Private N., wounded 11th June, 1900. Strack by Mauser Sealp—No signs
bullet on left eye-brow ; slight gutter-shaped wound in skin resulted.  Wound "',F{"‘r'::!l g
quite healed three weeks after. —(Civil Surgeon Jonxsox, ) oSt

Case 8.—Frivate W., wounded 28th July, 1900, at range of 150 to Sealp—No signs
200 yards ; admitted at Estcourt from the front three weeks after. A linear ‘Ij{f '-I"“'“ 'I”EJ”"}'—
sear, 3 inches long, in upper occipital region; *“apparently no depressed i
bone.” Transferved to hospital ship for other wounds eight days later.—

(Civil Surgeon INGALL. )

Case 9.—(1) Private MeK., admitted 6 General Hospital, 25th Febroary, Scalp—No signs
1900.  Entrance and exit quite distinet from each other, over left lmrietai; T'-"';'Lh“*_“' e
bone apparently not touched. No signs whatever of cerebral injury ; healed i i
rapidly. Discharged 22nd day.

ASE 10.—(2) Private G., a precisely similar case to above, No head Scalp—No signs
uf brnin injury—

symptoms followed. Discharged 19th day.—(Civil Surgeon PArma.) it

CasE 11, —Private V. B., wounded 16th April, 1901. Unconscious Contusion—

10 minutes ; admitted 12 General Hospital from the front two days later. ‘;fl'ﬂ]fm
~ Quite sensible; complete motor and sensovy paralysis right arm ; slighe U;mf:;:
headache. Recovered.

Septic : horizontal, ragged cunshot wound, 2 inches long, just above left
rietal eminence, involving sealp only.

Trephined four days later; no fracture or depression; very small
clot between hone and dura ; latter incised and 2 drms of clot removed
from beneath ; dura sutured and drain left.  Uninterrupted progress ;

AT nau.rlif recovered six weeks after, when invalided.—(Major LouvGHEED,

RAMC,

Case 12.-—Private V., wounded 11th June, 1900, by fragments of Contusion
pompom shell. Contused and lacerated wound over base of right masteid &;"“i“\-',—-“-“‘-l’li"—
proe. ; outer table comminuted, inner bare, but not fissured ; fragments of the (G A0
shell and cloth had been removed. operation—

Slight suppuration ; deafness, with large rapture of right tymp. membrane ; Recovered (deaf
no brain symptoms, Wound healed three weeks after; still deaf—{Civil vight ear).

Surgeon TaoMP=0X.)

Case 13.—Driver T.. admitted 20 General Hospital, 24th January, 1901, Contusion—
for shrapnel wound in right oceipital region. Wound healed but scar tendey ; Shrapnel bullei—
severe and persistent ﬁﬁldac'he Flap raized; bone 1 ler sear: osigns of brain
3 siste . Flaj sed ; bone rough under sear; ™o
trephined ; nothing found that would account for the pain, which latter was tion—Recovered

not: relieved by the operation.—(Civil Surgeon SEpDON. ) I.]_]md!uth[-! per-
=il },

Case 14 —Private B., wonnded 16th April, 1901 ; admitted 12 General Contusion—
Hospital from the front two days later. Septie, ragged wound, 2 inches long, Paralysis—Upera-
ran horizontally over left Rolandic avea, shghtly above parietal eminence Vion—Hecovered-
scalp only divided, bone not haved,

Recovered consciousness 10 minutes after being wounded, and found he
could not usg right arm.  Quite sensible now ; complete motor and sensory
aralysis right arm ﬂ-l'llﬁl'lt headache. '['I‘l-"[:lhir'lt'f]. |!ulL:|' dlavs after 11:]1:11'.=;siu|r_
iﬂn cture or depression, very small clot between bone and dura; dura
incised, and 2 drems. blood clot removed ; dura sutured., wonnd drained.

Some sensation and movement in arm next day; had nearly recovered in
six weeks, when he was invalided. —(Hospital Records.) i

Case  15.—Private B., wounded 18th F{;i;nm[—}-’ 1900 ; admitted Contusion—No
6 General Hospital 10 days after. Healed scalp wound over vertex, at Prralysis—Mestal
i 5 £ M e Y i - diisturbance—Nao
Junction of sagittal and lambdoid sutures. ital condition  eonlused ; oormion—
~ some loss of memeory ; occasional delusions; rational for most part; fields Beesvered,
af vision diminished, no paralysis. nor vomiting ; some oceipital and vertical
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headache.

Improved steadily.
Records.)

Discharged in a month’s time.—{Hospital

Case 16.—Private MeK., wonnded 18th February, 1900, in soft purts
above right ear. No injury to bone detected ; no brain symptoms; 18 days
after intense pain in wound ; temperature, 104°. This continued, necrosed
bone was detected, and fonr days later wound was opened up; groove in
external tahle with necrosed edges found; scraped; borie fomentations.
Recovered : transferred to base 35th day.—(Civil Surgeon Parsa)

Case 17.—Trooper B., wounded 11lth June, 1900 ; admitted same day
to Yeomanry Field Hospital Triangular wound of sealp 24 inches behind
and above external orbital angle ; no tracture or depression detected. Slight
aphasia ; paralysis vight arm: pupils equal and activee Two days later
facial paralysis well marked ; aphasia diminishing, Following day * doing
well, sent to Kroonstadt.” —(Civil Surgeon Evaxs,

‘ask 18, —-Lieutenant ., wounded 6th Jaouary, 1900. Entrance
through right ala of nose, exit 2§ inches behind tip of left mastoid process,
and 1 inch below external meatus. Deafness left ear; semi-comatose but
easily romsed, when he asks for his servant, &e. ; catheter drew off urine ;
tongue and palate extremely foul ; Emlse and respiration very slow ; pupils
re-act to light. Invalided 120 days later with deafness persisting.—{Records

=

Ladysmith. }

Of the above 18 cases of scalp wounds and contusion of the skull due to
cunshot, as many as 11 showed no symptoms of injury to the brain. In one
of these, although the wound healed rapidly, trephining had to be performed
later, in consequence of tenderness at the point struck, and severe and
persistent headache ; but the symptoms were not relieved by the operation,
nor was any condition discovered to which th{sj.l' could be attributed.

The sueccess which followed operations in the four cases so treated was
very satisfactory, as none of them died, and the symptoms present were
relieved in three.  In one case in which aphasia and paralysis were observed,
no operation was performed, as improvement was taking place, when the man
was sent to a base hospital at Kroonstadt. Two of the cases were the result
of shell wounds ; one of these was septic, but both recovered.

The following table gives some of the details of these cases : —

TapLe 2.—Secalp Wounds and Contusions of the Skull.

I
Gunshot Cases, Coses. | Recovered. | el Depth-rate.
Sealp wounds wod contusions of skull .. 15 18 - —
N.l’l 5ig'1::; ol ]'|r|_|-|1| '|||.'-||lr:,.' iu lt 11 — =
Puralysis in i F e A i G -— -
Aphasia in - a1 e = 1 ! 1 | — =
Concussion in ., A o " 2 2 | —- —
Uperations performed in BE 4% 4 4 | — —
I >

Fiensliot Fractires .:!f Hee Shedi,

Gunshot fractures of the skull, as seen in the Boer War, formed a
peculiarly interesting class of injuries from many surgical points of view, and
particularly from that of the treatment which it is desirable to earry out in
these cases,

The amournt of comminution of the cranial bones and the degree of
destruction of the brain substance which were seen during the war were guite
different from what experiments with modern rifle bullets on dead men led
surgeons to expect.
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The fractures of the bones and the pulping and general destruction of the
brain matter are much less in living than they are in dead skulls : and while
the general rule holds good, that the injuries are extensive as the range is
short and the veloeity of the bullet high, and that they decrease in severity
as the velocity diminishes and the range increases, it was found that in
living skulls the rapidity with which the extent of injury decressed with
diminished velocity was greater than was expected, judging from the effects
of small bullets on dead men. At guite short ranges—8 to 10 yards—the
destruction of the skull and brain are in both cases, no doubt, enormous ; but
in the case of living men the injury so rapidly decreases in extent that at
ranges of over 100 yards the fracture is often confined to the entrance and
exit wounds, with fissures extending avound both for short distances only, and
the brain may be pulped and destroyed only to the extent of the bullet track.
The damage done at such ranges as 100 yards are not nearly always of such
glicht degrees as those just mentioned, but cases of this kind do occur;
whereas in dead skulls the fissuring was always much more extensive, the
natural sutures were blown apart, cracks oceurred across both vault and base,
and the brain was more or less pulped throughout.

At medium and long ranges, in perforating eases, the apertures in the
skull are eircular when the bullet strikes perpendicularly to the smriace of the
bone, and oval and of greater dimensions as the bullet enters more obliguely.
The fissures around the perforations are short—from § inch to 2 inches—and
they are for the most part thread-like, with the pericranium untorn over
them, while the brain injury is more strictly confined to the bullet track.
The entrance wound in the skull is more often a clean-cut perforation than is
the exit wound, which at these ranges is frequently not of this kind, The
exit aperture is frequently represented by a larger and more irregular
fracture, & piece or pieces of the whole thickness of the bone being driven
outwards; and the general character of the fracture and the fissuring which
aceurs at this side is usually more severe than is seen at the entrance side,
This is probably due to the bullet having been somewhat turned over when
passing through the entrance wound at a comparatively low rate of velocity,
and so striking at the exit side with a more extended surfuce, its energy,
therefore, being expended over a larger avea,

All combinations of fractures of the two tables of the skull, with or
without depression of both or of one or other table, may be produced by

rojectiles, the ecommonest being fracture, with depression or comminution of
oth tables. Many cases of fracture of the outer table without implication
of the inner were met with in the Boer War; but the converse of this
condition, fracture of the inner table without implication of the outer, was, if
seen at all, very exceptional. This must not be looked upon as evidence that
this kind of fracture did not occur, but merely that in the cases noted during
the war the symptoms produced were slight, and that operation was not
resorted to in their treatment. On the eontrary, we know that fracture of
the inner table without fracture of the outer is not an unecmmon condition to
find on trephining in head cases, but it is only to be discovered by that
means. Fissures of the vault, without any more localised {racture at the
point of impact, were seen, but they also, as might be expected, were
exceptional. At quite short ranges—mostly ecuses produced aceidentally—
large portions of the skull may be blown away, but this class of ease seldom,
if ever, occurs in battle, and certainly they L%n not reach the field hospitals
for treatment.  Practically all eases ol? gunshot of the skull produced at short
ranges are accompanied E}’ such enormously destructive effecis that death
takes place immediately or within a few hours. But at mediom and lﬂng
ranges, say from ranges of over 400 yards, fractures are produced which,
although the injuries are great, may not be either immedistely or remotely
fatal. Hxeceptional cases, too, oceurring at wuch shorter ranges have been
followed by recovery.

When both tables of the skull are implicated in a fracture, eunshot or
otherwise, the inner table !ma always borne the reputation of exhibiting the
greater degree of damﬂg:;c.hm consequence of its supposed greater brittleness ;
but undeservedly so. It 18 not a question of more or less brittleness of one
or other table on which the greater or less l‘,]:l,mugﬂ to either dr_-l;u_-udﬁ; for in
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perforating gunshot eases, although the inner table is fractured to a preater
extent on the entrance side, the reverse condition obtains on the exit side,
and here the outer table exhibits the greater injury. This is not an
oceasional oceurrence only, it is practically a condition uniformly experienced ;
and it depends on the fact that the inmer table is less firmly supported on the
entrance side than is the outer, and consequently suffers more damage than
the latter, which is supported at the moment of fracture by the diploe and
inner table. At the exit side, as the bullet passes from within outwards,
the outer table is less firmly supported than the inmer, which has the
diploe and onter table in front of it, and consequently suffers the greater
damage.  On the entrance side the outer table is cleanly pierced by
a hu]ln}-t passing through it perpendicularly, and the inner table irregularly
fractured ; while at the exit side of the skull exactly the converse condition
ohtnins,

The vast majority of gunshot fractures of the skull are accompanied by
more or less marked symptoms of brain injury : paresis of certain groups of
muscles ; paralysis, motor and sensory ; loss or impairment of speeial senses,
usnally of vision or of hearing ; Jacksonian epilepsy; twitchings and
contractions of certain museles, signs of brain irritation due to injury of the
cortex—in fact, all the symptoms of brain damage in all their varying
combinations, Usually these symptoms are in correspondence with those to
be expected in consequence of injury to the brain areas evidently implicated
in the track of the bullet, but oceasionally symptoms are apparent which are
not to be aecounted for by interference with those brain centres t]]mugh
whieh the bullet has passed. These symptoms must be due to injury to
outlying portions of the brain which has been produced by vibration or
commotion due to the wave action through the comparatively fluid brain
substance communieated to it by the passage of the bullet.

The fractures of the skull ordinarily produced by rifle bullets are:
() gutter fractures, (b) penetrating fractures, and (¢) complete perforations.
These due to shell fragments, and sometimes to shrapnel bullets, may be of
the simple fissure kind, depressed fractures without actual penetration of the
skull by the missile, or extensively comminuted fractures accompanied by
larger apertures in the calvarium. The former classes of injury are by far
those most usually met with,

(Futter Fractures.

In a typical gutter fracture there are two apertures in the sealp, with
a trench ploughed throngh the cuter table and diploe of the ealvarium; the
inner table, forming the floor of the gutter, is usually comminuted extensively,
and some of the fragments may be displaced towards the dura and brain, or
sideways beneath the edges of the trench. Fissuring iz not very marked in
these cases, and is most often seen at either end in the form of a single fissura
of from } inch to 1} inches in length.

The length to which gutter fractures may extend depends on the degree
of eurvature of the surface of the skull at the point struck. Gutiers, there-
fore, in the antero-posterior direction are more likely to be prolonged and to
be more serious injuries than those the direction of which is transverse, becanse
the area over which the brain cortex is damaged is greater in the former case,
and this is of importance with regard to interference with various motor
areas.

When the eontnet of the bullet with the skull is still more superficial,
there may only be one opening in the scalp, the scalp wound, in fact, being
also in the form of a gutter.

In 133 eases of gunshot fracture of the skull, of which detailed histories
are at present available, or of which the condition of fracture and the results
are known, 60 wers of the gutver form ; these gave a death rate of 21-6, the
lowest percentage of deaths following fractures of any of the three types
above specified.

The foll:wing notes of the cases show the salient points in connection
with them as concisely as is possible :—
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Case 1.—Private H. H., wounded 23td February, 1900; admitted Gutter—Septie—
4 Genera! Hospital, Mooi River, 17 days later. “Guiter” aeross mid-line !&:-I]:ﬂ:::t-
obliquely from right frontal to left parietal eminence. Hemiplegia and jqopsonian
aphasia, improving till a ruﬂ.ﬂ:i;;ht later, when convulsions set in suddenly. epilipsy—-Opern-
Trephined at once at each end ; many pieces of comminuted bone removed ; 1];""1—‘-'“3?"5—
tter track between opened up, und cleared of loose Iragments; abseess ™97
in brain at middle of track, contained 1 drm. pus: fluid brain matter
irrigated out, and protruding particles of brain eut away ; much fissuring of
skull.
Coonvulsions and aphasia ceased immediately ; hemiplegia was disappearing
rapidly, and wound was nearly covered in, when invalided 10 days later.
rote on 4th June, 1900, evidently with right hand: ““ I have neither pain
nor ache in my head now; I haven't right power of my arm or leg,
but am able to move about with the help of a stick."—(Major Fruves,

R.AM.C.)

Casg 2.—Private J. H., wounded 20th January, 1900; admitted Gutter—Septic—
4 General Hospital, Mooi River, 10 days later, Horizontal gutter” left W’m‘
gside of head, 2 inches above ear; septic, with bare hone at bottom. Had 5;?3;‘¢Lu§“*
difficulty of speech, intense headache and vomiting, all of which passed off ventricle
before arrival here. Ouly slight headache remained, till eight days after invaded).
admission, when he became F:uﬁdenl:," comatose. Trephined; pus welled up ;
depressed inner table removed ; dura incised, and abscess found in brain
substance, from which 3 ozs. of pus escaped; borie imigation; drained.
Chloroform uired towards end of operation ; pupils reacted. Remained
unconscious :eflli&d next day.

Poast mortem.—Abscess cavity in temp. Sphenoid-lobe ; only filmy
partition separated it from lat. ventricle ; smalf perforation in partition, with
traece of pus in ventricle.—(Major Frever, R.AM.C.)

Casg 3.—Private A. J. M., wounded 23rd February, 1900 ; admitted Gutter—Septie—
4 General Hospital, Mooi River, three days later. Guiter from posterior if“‘“'ﬁ's‘ﬁ'—f}i-‘m*
. : . : i i Liscisg —
margin of right frontal, just above ant. mf. angle of parietal to parietal g, vorea.
eminence same side. Total left hemiplegia. Trephined three days after;
abscess struck in brain substance, at entrance end, from which 1} ozs. pus
escaped ; exit end also trephined ; all loose bone in track between removed ;
drained. Bteady improvement ; perceptible return of power in arm and leg
when invalided a month later. Wrote 7th July, 1900, saying; “1 got the
use of my left leg back on the 17th April last. . . . I can raise my arm but

very little."—(Major FrEvER, R.A.M.C.)

Case 4.—Lance-corporal T., wounded 27th February, 1900 ; admitted Gutter (shell
4 General Hospital eight days later. Septic, lacerated shell wound 3 inches ;"‘lrfi_
by 3 inches, situated on vertex, over parieto-oeeip. region, involving more of ]:-,,,':,]mi,_.
left than right side, Hernia—(pera-
Complete right hemiplegia; comminuted bone, with pieces depressed tion—Died.
into lacerated brain; also loose pieces of hair, sealp, helmet, &e.; severe
headache ; temperature, 101°; vomiting. Removed loose bone and foreign
matter, after which symptoms subsided, and he could raise hand. On
26th March, 1900, severe headache returned : hernia forming. A week later,
trephined by Sir W. Stokes; a small piece of depressed bone removed
but no abseess found ; improved; m‘ysipehm 10 days later; recovered
from this; hernia increased, and headache continued.  On 6th May, 1900,
had epileptic fit, and became unconscious; died two days later.—(Civil
Surgeon CorPLEY.)

Case 5.—Lientenant C. G. D., admitted Maritzburg 23rd January, Gutter—No
1899, with gunshot wound grooving skull, and leaving a large piece of bare paralysis—Opera-
dead bone; temperature ran high for some time, latterly novmal, Ten Uon—Hecovered.
weeks after admission two pieces of dead bone, including both tables,
were removed ; brain beneath pulsating; wound healing now.—{Civil
Surgeon JoHNsTON. )

(6786) C2
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CasE 6.—Boer prisoner, J. B., admitted Bloemfontein 28th June, 1901,
a few days after Leing wounded.

Wound, small and cirenlar, like Lee-Metford ; fracture felt with probe ;
X-ray failed to show bullet. Two days later two trephine dises and several
loose pieces of bone were removed. Fracture, 1% inches long, of * gutter ”
variety ; looked as if eansed by sharp-pointed instrument. Dura torn, but
hiad L'ibﬂésE[I up.  Trephine dises replaced, and drain put in. Case did well.
A month after there was a small sinus, probably due todead bone remaining, —
(Captuin Camerox, RAM.C.)

Case 7.—DBoer prisoner, P. K., admitted 9 General Hospital 27th July,
1901, with gunshot wound over right frontal region, inflicted six days
previous.  Trephined, and removed area of bone size of cvown piece. A fort-
night after left hemiplegin set in.  Improved ; became quite sensible ; some
movement in left im.mli,—{H-.rsileal Records.)

Case 8.—Private L. G., wounded at long ranpe at Magersfontein,
11th December, 1299; admitted 2 General Hospital a few days later.
Entrance 1 ineh from mid-line over left coronal suture ; exit same side, over
lnmbidoid sature, 1 inch from mid-line. Distance between wounds 4 inches ;
broken bone {elt under track. Drowsy ; speech, thick and slow; pulse, 60 ;
temperature normal ; eomplete loss of power and sensution in right leg, arm,
and lower face. Next day * gutter ™ fracture nkasetl ; piece of bone 1 inch
square at enfrance, and many from gutter and imbedded, were removed ; dura
much dumaged, and brain extensi -.'::Ty pulped. Drainage tube put in. Eight
days later could move arm and lee well; sensation nearly complete; no
suppuration.  One week later noticed a few twitches in arm, but speech much
improved.  Two months after admission, when invalided, sli\&'&r::h was normal,
legr and face Lad almest recovered but arm was weak —(Major Lovenzeen,
R.ADM.C)

Case 9.—Private F. 0., received at long range, over 1,000 yards,
glineing  bullet wound 1} inches long, 2 inches above nght eyebrow,
25th November, 1899, No bare bone or fracture detected ; septic. Head-
ache, high temperature, rigor, vomiting and poffiness of right eyelid followed
in 2 General Hospital, and three weeks after injury wound was explored.
Small stellate fracture trephined, and fragments removed; 14 drms, pus
escaped from between dura and bone ; dura inflamed, but not torn ; drainage
tube inserted. Beeame drowsy eight days after operation, when the wound
was re-openeld under anesthetic, and probe passed between vault and
;Ium all round opening, but no pus found. Died suddenly three days
nter,

Post mortem.— Abscess containing 13 ozs. pus, with defined wall, in right
frontal lobe, quite an inch bencath surface ; communicated with extra dural
one through small track, —(Civil Surgeon PeGa.)

Case 10.—Private W, P., wounded at long range 11th December, 1899 ;
admitted 2 General Hospital in a few days. Had a “ gutter” fracture,
1% inches |t:|]|g1 |mri:r,qr|:|t-,|.l|y across cenkre of left I_Hu'iut.n.l bone with Emlp
divided over it. Lelt facial paralysis ; uumplete puralysis of tongue; pavesis
and partisl anmsthesia vight avm ; slight internal squing, lefe eye ; aphasia,
i“'i““ii’“]]ﬁ' motor ; pulse, 40; temperature, normal.  Trephined one week
ater ; spicule and some clot removed. Dura not torn, of dark blue colour,
and not pulsating ; ineised ; elot removed from surface of brain, which then
pulsated slowly ; dura not sutured, nor dise replaced. The symptoms
persisted for four days, and then rapidly :]Es,-aplwarcd. Only some weak-
pess of right arm remained when invalided six weeks after operation.—
(Civil Surgeon Day.)

Casg 11.—Private H. D., received * gutter” fracture, 4 inches lﬂ:f,
through centre of left Rolandic area, 11th December, 1899, at 250 yards
range.  Admitted 2 General Hospital 12 days later. Drowsy and apbasic ;
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paresis right arm ; paralysis right face and tongue ; Jacksonian epilepsy ; pulse,
normal, and {emperature 99°9°; suppurating ; j}ltlﬁatmq hernia. Operation.
Hernia and many loose pieces of bone removed ; wound drained. Discharge
and temperature continuing, wound was re-opened 26 days later, and pus
found ocozing through dura. Director passed 2% inches into brain struck
abscess: 1 oz pus; drainage tube inserted. Invalided two months later,
with wound healed, and speech recovered, but arm still very weak.—(Civil
Surgeon Dav.)

Case 12.—Private J. R., wounded 1lth December, 1899 ; admitted
2 General Hospital after fow days. Bullet struck skull § inch above, and
to right of occipital protuberance, and glanced off, causing three fissures.
‘Trephined ; dura lacerated ; 12 fragments bone, mostly inner table, removed
from depth of 1% inches; dura could not be brought together; drain inserted.
Wound healed 12 days after operation; excellent recovery. Invalided.—
(Major Loveneen, R.AM.C.)

Case 13.—Private &., wounded 28th November, 1899 : admitted
2 General Hospital four days later. Entrance i inch above and to left of
occip. protub. showing “ gutter” fracture over lateral sinus; no exit wound ;
emphysematous erackling over right side and back of neck. Patient so bad
that anmsthetic had to be discontinued: restlessness, and acute delivium :
coughed up foetid blood and pus; right lung consolidated ; temperature, 102°
Died 18 days later.

Post mortem.—Mauser bullet embedded in right quadratus, near erest of
ilinm. “ Gutter " fracture of oceipital bone, 11 inches long ; much comminu-
tion; large fragment in lower left occipital lobe, which was pulped ; spicula

wjected into lateral sinus, but did not penetrate ; cerebellum much bruised.
ullet traversed museles of back of neck, and entered chest. Right lung
badly lacerated in vertical direction ; contained piece of rib.  Second and third
dorsal vertebra deeply grooved on right side of bodies. Fighth and ninth ribs
oved, and Lenth and eleventh fractured close to angles.—(Major LoveneED,
AM.C)

Case 14.—Private 8. B., admitted 12 General Hospital 21st Aungust,
1901, for old gunshot wound of skull—* gutter ” fracture in vicinity of left
motor area—received 18 months ago, and for which he had been trephined, as
he suffered from hemiplegia and aphasis. Invalided home then, but recovered
sufficiently to return to campaign. Has full use of arm and leg ; facial
paralysis ; speech, memory, writing, and reading slightly affected. Two
pieces of dead bone now removed by Major Lougheed. Improved. Invalided
again.—(Lieutenant Wisox, R.AM.C))

Casg 15.—Private J. M., wounded 11th December, 1899. Left parietal
deeply ved, and splintered through both tables; fragments embedded in
brain ; latter laceruted and ocozing out. Complete aphasia and right hemi-

legia, ptosis, and facial paralysis. All splinters, many of them embedded in
rain, removed. Three weeks later hemiplegia gone and aphasia improved.
Sent to Wynburg.—(Hospital Records.)

Case 16.—Private J. R., admitted Orange River 13th December, 1899,
Deep * gutter” of left parietal protuberance 2§ inches long, with jagoed edges ;
brain oozing out ; a large piece of bone embedded in brain, with much starring
of fracture. Dimness of ‘Fisiml,‘ intense ||E-;ulm:.||e; no motor or sensory
symptoms. Six days later trephined ; splinters and large piece depressed
bone removed. A week after UPEl‘:lt.iu-Il headache hacd m:urf:,.' [,lisjnl:[m:n'm!;
able to read and write. Sent to base.—{Huospital Tecords.)

Case 17.—Lientenant M. Entrance and exit in occipital region
2% inches apart ; almost complete right hewmiplegia, slight loss of sensation ;
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epileptiform seizures, beginning in right forearm ; temperature, 101°9° ; pulse,
96, had eontrol over sphineters. Trephined ; “ gutter  fracture 14 inches by
$ inch ; dura uninjured, thongh widely separated from bone; depressed and
loose fragments removed : deained. Had one fit following day. Paralysis
practically disappeared in o month, but had some hemianopia, headache, and

iddiness. After a year well in every respect, and returned to duty.—
gﬂuptuiu McDeryorr, R.ADM.C)

Case 18.—Private H. Revolver (450) aceident 16th August, 1901.
Admitted 12 General Hospital three weeks later. Entrance in centre of left
upper eyelid ; exit size of a penny, in frontal bone, 4 inches above right supra
orbital margin, and & inch to right of mid-line; brain wisible ; © Gutter”
fracture felt between the apertures. Septic, comscious, no paralysis;
control over bladder and rectum. Operation ; two large and 36 small pieces
of bone removed ; drained.

No improvement ;: much eerebro-spinal fluid oozing from both wounds;
became gradually comatose, and died 10 days later.

Post mortem.—D5 ozs. greenish pus escaped from cavity, size of child's
fist, in frontal lobes; anterior part of lobes absent ; no meningitis ; orbital
plates ﬁl:s‘s:;n'a{l and loose ; coronal suture widely open.—(Major LoucHEED,
R.AM.C.

Case 19.—Boer prisoner, G. M., wounded 17th February, 1900;
admitted 5 General Hospital after 27 days. * Guiter " fracture 1 inch by
1 inch, situated 5 inches above and 1 inch ant. to right ext. aud. meatus;
septic ; left hemiplegia, with wasting of museles; sensation shghtly impaired ;
patellar reflex exag. ; ankle clonus marked. Flal:l deilemeg; pus exuded
from lacerated brain; 16 fragments of bone—making area size of penny—
extracted from depth of 2 inches in brain; lead and grit irrigated
out. Steady Improvement. About three months later paralysis had
disappeared, only for a little dragging of foot in walking.—(Major MorreTT,
R.AM.C)

'asE  20.—Private W., wounded 27th December, 1900 ; admitted
2 Gieneral Hospital 10 days after wound. Bingle wound, ragged and sup-
purating, 2Jinches above oceip. protub., and 1 inch from mid-line. Conscious
when roused ; drowsy ; very irntable : pupils equal and active ; no paralysis;
temperature elevated. Wound explored; many small fragments of 8
removed ; brain protruding ; pus eseaping from hole in latter ; orifice dilated,
giving exit to 4 ozs. pus; drained. Uninterrupted recovery, but with fields
of vision much diminished.—(Civil Surgeon SANDERS. )

Clase 21.—Private B., wounded 13th December, 1900, by piece of
pompom shell ; admitted 2 General Hospital 21 days later. mg.ll EUpP-
purating wound 31 inches above right ext. aud. meatus. UUnconscious for
20 minutes after wound : next day slight a hasia ; left arm and face paralysed,
also leg slightly; temperature raised for some days. Could walk on
admission, but hemiplegin with anwmsthesia still present. Four days later
explored. Opening n skull § inch by & inch; hair found on dura; pus
escapin thmugh hole in latter; dura incised, and 2-inch cavity in brain
exposed, containing 2 drms. pus with fluid brain; many fragments bone
removed, one being § inch square, drainage tube. Abscess healed, but motor
rower and sensation somewhat defective when he left hﬂﬁpitﬂ]-—fﬂi?l]
Burgeon!SANDERS.)

Case 22.—Trooper H., wounded 25th December, 1901, by Mauser.
Entrance 1} inches to left of occip. protub. ; no exit. Stupid ; apathetic ;
pain over right mastoid; maniacal attack 28rd day; rational aud
quiet a few days later, Complete recovery,—(Lieut.-Colonel WEsTcOTT,
RADM.C.) :
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Casg 23.—Trooper McL., wounded 24th February, 1902 ; admitted 19
Stationary Hospital four days later. * Gutter” fracture 2% inches long on left
gide of vertex. Almost quite unconseious; pavesis right arm ; incont. urine
and fmces. * By ninth day all symptoms had cleared up—wound healed
without suppuration.”—(Lieut.-Colonel Wesrcorr, R.AM.C.)

McK., wounded 24th February, 1902, Entrance
through right eye. Bullet passed obliquely upwards and backwards ; frontal
bone fissured. Drowsy : delirious ; incont. urine and ficeces. Right eyeball
removed ; not trephined. For three days bad Jacksomian epilepsy, beginning
left side of mouth, and passing to left extremities; wound septic. By
ninth day fits had ceased ; necrosed fragments frontal bone came away, or
removed during month. Recovered completelv.—(Lieut.-Colonel Wesrcorr,

RAM.C.)

1. Cask 25.—Private B., wounded 18th February, 1900 ; admitted General
Heospital 10 days later. Healed scalp wound on vertex at junction of lambdoid
and sagit.tn.l sutures. Constant headache ; mental condition eonfused—loss of
memory ; occasional delirium, but sometimes quite rational ; fields of vision
diminished ; no paralysis. No operation ; discharged, apparently quite well,
a month after being wounded.—(Civil Surgeon MunseLL. )

Case 24.—Troo

Case 26.—Private P., wounded 25th July, 1900 ; admitted 6 (General
Hospital a week later. Wound on vertex to right of mid-line ; septic ; hernia.
Conseious, but drowsy ; left hemiplegia ; temperature, 102° A week after
admission temperature increased with twitchings right face, arm, and leg.
Trephined over “arm centre”; brain did not pulsate or bulge; explored
with needle, but no pus found; wound closed ; died next day.——({Hospital

Records.)

Case 27.—Private T., wounded 18th February, 1900 ; admitted 6 General
Hospital 15 daye later. Bullet passed through museles of right shoulder
upwarids, ludg’uﬁlin temporal bone, elose behind and below ext. aud. meatus.
In hands of Boers five days unattended to; septic. Bullet extracted
previously at Field Hospital. Here all loose spiculse and a large piece of
mastoid process removed; depression found in petrous bone, and fissure
extended through squamouns; drained. E‘rul':wis[lltl; no brain symptoms ;
convalescent 36th day.—(Civil Surgeon Brivker.)

Case 28.—Private K., wounded 9th February, 1901 ; admitied 6 Stationary
Hospital six days later. Septic “ gutter " 3 inches long over front of left
parietal ; ]ar%'e amount of brain protruding. Uneonscious, but could be
roused ; paralysis of sphincters; pulse slow; left pupil dilated. Next day
explored. Aperture in skull enlarged, but no loose bone found ; irrigated.
No improvement ; died 10 days later,

ﬁ#! merten.—Fragments bone found in brain and lat. ventricle ; large
area of brain destroyed.—(Lientenant Simsoxn, R.A M.C.)

Case 29.—Private C., wounded 6th August, 1901 ; admitted 17 General
Hospital four days later. Deep * gutter” right side from L ineh outside
oceip. protub. throngh oecip. and temp. bones, ending above right ear, A
large piece of depressed bone 2% inches by 1 inch along upper margin of
gutter. Maniacal. Operation six days later ; depressed bone removed ; much
brain matter lost ; wound irrigated ; dura sutured. No improvement. Died
20th day.—(Lieutenant Wrovenroxn, R.AM.C.) .

Uaske 30 —Bergeant P, admitted Imperial Yeomanry Field Hospital.
Iml‘g-: {m‘:ﬂp wound 1 inch behind right pariet. emin,  Semi-conseious ; no
paralysis. Wound enluged ; gutter fracture; seven splinters removed,
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leaving opening into skull 11 inches by 1 inch; linear wound 1 inch long in
dura; small quantity of brain matter came away; stitch put in dura.
Conscions, buv restless and excitable third day; sixth day, hemiplegia,
convulsions, and temperature, 103°2°. Wound re-opened ; sub-dural abscess
and eclot evacuated ; drained.  “ Did well."—({Major Opexsgaw, CM.G.,
R.AM.C. (V.).)

Case 31.—Sergeant-Major J., wounded 20th April, 1902; admitted
20 General Hospital 18 days later. Entrance at occip. protub. ; bullet ]udicd
in neck close ljellm'.' base of skull (Fig. 2). TLost spesch for three hours, but
not conseiousness ; paralysed in all imbs for five dl:;a, when motion began to
return in fegs; not to arms for another week ; full power over all except left
arm on admission ; pain in neck and head ; large hedsore over sacrum.  Bed-

gore healed slowly, and muscular power inereased.—(Lieutenant PrEscorr,
R.AM.C)

Case 32.—DPrivate J., wounded 6th May, 1901; admitted 20 General
Hospital 24 days later. Wounds in mid-line of vault ; entrance 5 inches in
front of oceip. protub. ; exit close in front of oceip. protub. Unconscious for
quarter of an hour; paralysis with loss of sensation in both legs and right
arm. Operation ; “loose bone removed.” Arm recovered, and after iguur
months could move legs slightly, but he suffered much from headache ;
aperture 1% inches long in vertex, with dead bone; visible pulsation of
brain.  Trephined 109th day over motor area right ]Eg; dura adherent to
skull ; sub-dural blood elot size of a shilling, drain left in. Wound
suppurated ; hernia formed ; restless and dazed ; paralysis returned. Hernia
increased ; explored by needle, but no abseess struck. When invalided
six months after being wounded, all limbs were more or less paralysed ;
hernia reduced in size; intelligent, and in fairly good health.—(Hospital
Records.)

Case 33 —Driver C., wounded 1st April, 1901 ; admitted 20 General
Hospital 17 days later.  Had been operated on in field hospital for * gutter”
fracture of parietal ; depressed bone removed ; much improvement followed.
Now has complete aphasia ; paralysis right face and paresis right hand;
tongue protruded to right; quite intelligent otherwise. Three days after,
sudden improvement in aphasia. Invalided 54th day ; aphasia lessening ; still
some paresis in face and hand.—(Lieutenant Braxssony, R.ADM.C.)

Case 34.—Boer prisoner, Du T., admitted 6 General Hospital 20th
October, 1900, Bullet hud grooved outer table in right pavietal region for
2 ineches ; brain matter escaping freely. Hemiplegia and pyrexia. Three
days later explored ; outer table chipped with forceps; large amount of
damage to inner table ; loose pieces removed ; large cavity extenﬁing verticall
into parietal lobe, from bottom of which a piece of inner table was r&muveti:
Hernmia size of 1,5.115_{L1'Em_': orange f'l:ll'n'lt-::lr and was removed 11 E]:L'_"'B 1&.1:.3[‘;
temperature, 100° to 103° F. ; tree suppuration, After this patient became
violent, and tore off bandages ; 1|1eningi_tis and coma. Died 29 days from
:ll!ll]i!‘ﬁi.(ﬂl. .

Post mortem.—Laceration extending to level of lateral ventricle ; both
Interal sinuses filled with purulent fluid; purulent basal meningitis —(Civil
Surgeon MAXWELL. )

Case 35.—Trooper IL, wounded 20th July, 1901, at 30 yards range ;
admitted next day 26 Stationary Hospital, Entrance middle of right mastoid
proe. ; exit 1 inch above upper part of right ear—3 inches distance between
wouns.

Remembered nothing for half an hour after injury. Now deaf in right
ear ; no paralysis. No operation, but a few pieces of bone removed at dressing
two days after admission.  Healed when transferred a month later.—
(Captain Evaxs, RAM.C.)
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Clase 56.—Ser t M., wounded 4th Febrnary, 1902 ; brought in 45 miles Gutter—
to 26 Stationary Hospital.: Entranca left side of mid-line, over ecoronal E":{;f';ﬁ’:‘i_; 23
suture : exit 8 inches farther back, on same side, near lambdoid suture, and ihlllld—'lflh-.l‘ni.f‘:ﬂ—-
same distance from mid-line. Unconseious; right motor hemiplegia—no Reeovered.
sensory disturbance ; brain  substance exuding from exit. replﬁned;
“ guter” 2 inches long; removed much depressed bone; dura could wot
be brought together; wound closed. Stitches suppurated; hernin formed,
which disappeared under pad, and pressure ; paralysis cleared up a good
deal ; ech improved. Transferred a month later in fair general condition,
but with speech thick.—(Civil Surgeon CArrox.)

Case 37.—Private H. E., wounded 9th February, 1901 ; admitted ff-l.t.h*-r—‘%-*pll'-:—
17 General Hospital six days later. Large suppurating scalp wound over Eﬁ“i;ﬂﬁ”?l a
front of left paretal ; gutter fracture of both tables for 3 inches; large mass oo el
of protruding brain.  Roused with difficulty ; breathing deep; pulse slow; damaged).
left. pupil rli?nted and fixed ; no paralysis of limbs, nor incontinence ; probe

d 4 inches into brain. Next day hole enlarged to admit finger; no
oose bone ; irrigated.  Four days after had paralysis right face, arm, and
leg : died following day,

Post mortem.—Large track from wound to lat. ventricle, in which were
found small pieces of bone; softening of motor area.—(Licutenant Simsox,

RAMC.)

Case 38.—Lance-Corporal 8., wounded 21st October, 1899 ; admitted Gutter—Septic—
Maritzburg. Comp. comm. depressed fracture of parietal ; septic. f,_;ﬁ;f:lﬁ'f_ﬁ o

Paralysis and aphasia. Trephined ; removed spicules of bone from brain. tign—Recovered,
Satisfactory ; sent to Wynberg 15 days later ; recovered from paralysis, but

still aphasic.—(Civil Surgeon Jouxstox.)

Case 39.—Captain C., admitted 1 General Hospital with herizontal gutter guier—No
fracture right frontal, below hairy scalp. Had been operated on, and paralysis—Opera-
splintered bone removed. * Dura exposed, but brain not injured. Now ton—Recovered.
healing ; memory somewhat impaired. and rather light-headed at night.”

Also signs of a cavity in right apex. Discharged on leave seven weeks later,
wound healed. —(CUivil Surgeon Warsox.)

Casg 40.—Captain B., wounded 10th December, 1899 ; transferred to Gutter—
1 General Hospital three months later. * Gutter” fracture obliquely across Paralysis—No
post. end of sagittal suture, now healed. At time of injury complete para- m::ﬁ:;igd_
plegia ; now only some headache, and weakness in legs.  Invalided 10 days Recovered.

after admission to 1 General Hospital. —(Civil Surgeon Warson.)

Case 41.—Lance-Corporal D., admitted 1 General Hospital with seeptic Gutter—Septic—
wound across npper and back part of left parietal. Complete paral. right leg ; Paralysis—
weakness right arm; Jacksonian epilepsy. Operation; parietal found Jacksonian
guttered for 2% inches ; several pieces of inner table driven into brain ; brain E':IIJ"'E_”'[-';.“__LFWM'
tissue much damaged, began to coze out. Tmproved for three days, when :
temperature rose to 105°, and he died next day.

Post mortem.—Extensive suppurative meningitis ; brain tissue over leg
area destroyed.—(Civil Surgeon TrorxTox.) :

CasE 42— Lieutenant 5., wounded 28th September, 1900, at 200 yards Gutter—Septio—
range ; admitted 3 General Hospital five days later. Paralysis—
“ Gutter " of vertex 2k inches long, n antero-post. direction, to left of Aphasia—

. . o : - = F 2% s e : ]ll‘ﬂll.‘l——“l'u‘l_'ﬁ-
mid-line, parietal aren. Was trephined on day of injury by Lient.-Colonel i foeovsrod.
Murray, R.AM.C. Two discs and loose bone removed from “ gutter.,”  Motor
and sensory paral. right leg, arm, and face ; aphasia; perfectly conscious bat
eannot make himsell understeod, and then gets irritable and noisy ; control
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over sphincters; pupils equal; twitchings and spasmodic rolling of eyes to
vight ; septie; brain protruding. Wound re-opened two days after; fzemiu.
pared down ; sharp edges of gutter removed; fissure from gutter towards
mid-line.

When transferred to Cape Town three menths later, spoke slowly ;
fair movement in leg and arm; no pulsation in scar.—(Major PooLz,

R.AM.C)

Case 43 —Lieutenant W., wounded 28th December, 1900; Mauser, at
2,500 yards range ; admitted 3 General Hospital next day. Entrance and
exit small ; former on left and close to mid-line, about centre of sagittal
suture ; latter 2 inches distant, downwards and backwards, over left parietal
emin. Unconscious for I hour after injury; no paralysis ner aphasia.
Irephined ; gutter 13 inches loug, with depressed comm. inner table : loose
spicules removed ; torn dura sutured ; gauze drain, Progress good. Invalided
a month later.—(Major Poorr, R.AM.C.)

Case  44.—DBurgher boy (aged 14), W, B, admitted Heilbron,
18th February, 1902, Entrance 5 inches above left ext. aud. meatus; exit
same side 2 inches above orbit ; comminuted bone in the 5-ineh track between,
Aphasia and right hemiplegia.  Wound explored ; loose bone removed.
Hernia formed, but disappeared under treatment ; paralysis improving ; was
learning English words—having forgotten Duteh —three months after, when
discharged.  One month later walked with limp ; eould speak words but not
frame sentences.—(Civil Surgeon Bovp.)

Casg 45 —Private M., wounded 11th December, 1899 ; admitted Dranbre
River Field Hospital four days later.  Entrance and exit 3 inches apart, over
left motor area, one above the other in vertical line.  Aphasia ; right hemi-
plegia ; tongue protruding to right; right ptosis. Explored ; skull much
broken up between entrunce and exit ; brain much lacerated ; loose pieces of
bone rvemoved. Omne week later, when transferred to base, paralysis bad
improved a little, and he could make himselt understood in words.—(Hospital
Records,)

Case 46.—Captain H., wounded 3rd November, 1899 ; admitted Lady-
smith same day. Large lacerated wound of scalp, with fracture of skull in
left temporal region (preee of shell).

No symptoms except twitching of fingers of right hand. Wound
dressed ; kept under observation ; next day paralysis right arm, and to less
extent right leg ; this soon passed off, leaving only slight paralysis of hand ;
several small fragments of bone came away ; wound granulating, but bare
bone still scen and felt in centre.

Wound immediately over motor area, but speech not affected. On
83rd day was sulliciently recovered for duty at home (Medical Board opinion).
—(Records Ladysmith).

Case 47.—A. (Royal Naval Brigade), received from 12 Field Hospital
inlo Ladysmith, 5th December, 1899, Wound immediately over outer end
right supereiliary ridge, extending upwards and inwards for about 2 inches.
Cold and pulseless.: Removed two pieces dead bone two days later; next
day good pulse ; temperature © up a Ihil;" ; excited talking and delivium ; died
h-l..\' [I:I.j"H i:ltl!:.". - {.[_..!"Il“tl.'l I%nt-(‘lir !i-. ."l_.h-[._{_:".]

In all of the cases many of the symptoms detailed were present together ;
but Table 3 serves to show, amongst other things, that in this particular
BUTICS, ]uuﬂ];;sis, aphasia, and Jacksonian cpilepsy were not symptoms of fatal
import ; while coma, abscess, and hernia cerebri were present in 10 out of 12
which died.

The treatment of ** outier ” fractures will be veferred to with that of the
other types of fracture at the end of this section,
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The principal symptoms present in these cases are shown in Table 3, as
well as the numbers of recoveries and deaths, &. To the cases noted above,
13 others, of which full details are not available, but in which the results are
known, have been added, making the total up to 60.

TapLe 3.—Gutter Fractures of the Skull (60 Cases).
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Pexernatizg Gussugor FRACTURES OF THE SEULL.

The injuries of the skull to which the term * penetrating fracture” is
meant to refer arve those in which there is only one aperture in the calvarinm,
In the majority of these cases, when they are caused by rifle bullets, the Bullet usually
missile penetrates the skull, but lodges there, not having sufficient energy to lodges in these
carry it through at the opposite side; but there is no necessary relation "
between mere penetration and lodgment of the bullet. While it is true that Dut not wlways.
in the great majority of these cases lodgment does occur, in some the
bullet would seem to have rebounded and failed to enter the skull, this being
the only ible explanation of the oceurrence.  Some cases of this kind are
produced by rifle bullets travelling at low rates of velocity, and many of them
are the resultof fracture by fragments of shell or by shrapuel bullets. The
aperture at the site of fracture is seldom of the typical size or cireular shape
usually produced by a rifle bullet which penetrates the skull; it is more often Entrance often
a fracture of irregular shape, triangular or move or less square in form, and irregvlar and
larger than the ordinary entrance-hole usually produced in the skull, Some- &
times the aperture left in the skull represents a wide avea, and in all cases the
fragments depressed or driven into the dura and brain ave of larger size than
the comminution fragments which are seen in perforating cases, but they are
not driven in so far as they are in the latter ; nevertheless, the laceration of Consideralde
the meninges and brain substance due to them is often of considerable extent. injury todura
These more extensive injuries are usually seen in shell and shrapnel cases, anc Seain:
and in these lodgment 1s uncommon, at least in those cases which reach the
field hospitals.  Fissures proceeding from the sides and corners of the Fissuring
aperture are common, but they are seldom of great length—perhaps 2 inches common,
or 3 inches at the outside. Naturally, in consequence of the greater super-
ficial size of these injuries heemorrhage within the cranium is not an
UNCOMINON Dﬂn‘J]i:r_'lcntl{m: and, for the same reason, septic changes in the Gases likely 1o
wound are very liable to oceur.  Depression and large fragmentation are the beeowe septic.
special characteristics of this class of fracture when due toshell injuries. As
it happens, there are no notes of cases showing penetration by nfle hullets
without lodgment at present awailable, but cases were seen during
the war. s

As a quite exceptional oceurrence, lodgment of the bullet at the site of Bullet lodged at
fracture sometimes takes pluce. An instance of this condition is detailed in entrance side.
the notes of cases on a later page, and a photograph of the bullet (a Mauser)
and of the piece of bone in which it was embedded will be found at the end
of the section, Fig. 1.

(6786) : D 2
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The following notes show eoncisely the salient points of these cases :—

Caske 1.—Private O'L., admitted Maritzburg 18th December, 1899, with
left hemiplegia and diplopia. A bullet was removed from left side of oceipital
bone, through which latter the nose was protruding. Entrance in right
temporal bone, causing star fracture; depressed bone elevated ; brain
E::Lt.tm' exuded from both wounds. Recovered.—(Civil Burgeon Harwn

WEN. }

Case 2.—DPrivate P., wounded at 100 yards range, 10th March, 1901 ;
admitted 12 General Hospital next day. Entrance over middle of kack of
neck 3 inch to right of middle line, small, circular, and clean ; exit similar,
4 inch below right malar prominence. Headache ; no fracture of lower jaw
detected : bueeal cavit.:,.r not entered ; slight ecchymosis behind right ear and
under right conjunetiva.  Wounds cleaned, and sealed with gauze and
collodion. Six days later, temperature 101° F.; ecchymosiz under both
conjunctiva ; twitchings of right limbs; drowsy. Gauze removed ; wounds
quite healthy. Two days later, insensible ; temperature, 107°; right pupil
widely dilated, left contracted. He died that afternoon.

Post mortein.—Pus at base and arcund pons, spreading up over left
Rolandie area. (He lay on that side) Semi-gelatinous lymph over both
Rolandic areas.  Great wing of sphenoid and adjoining petrous bene fractured
into foramen lac, med., the piece being loosely attached. Neck of condyle of
jaw fractured ; the latter had evidently been foreed through base.—{Major
Lovengen, R.AM.C.)

Jase 3.—Major-General W., wounded 24th Januvary, 1900 ; admitted
next day 4 Stationary Hospital. Entrance at ext. angle right orbit; no
exit. Much bruising right malar and e:,relida; vision lost in that eye ;
delirions ; signs of irritation of brain, but ne paralysis, Explored ; “ track
passed horizontally backwards and inwards above base of skull, causing
extensive fissuring of bones™ ; bullet not found ; wound plug%ﬂl with ganze.
A week later no change ; wound again explored by Sir F. Treves ; several
loose pieces bone removed, and eyeball excised. Nineteen days later admitted
Moot River. Sinus right temple ; feeble-minded, restless and noisy, but with
rational intervals ; partial paralysis left leg. Operation refused by his relatives
till coma developed 23vd March, 1900, when Sir W, Stokes trephined in right
zygomatic fossa, where entrance-hole in skull was found ; removed eight pieces
dead bone, and struck abscess in frontal lobe ; evacuated 2 ozs. pus. Movement
in leg returned, but not consciousness; died three hours later.—(Major
Hackerr, R.AM.C.)

Case 4.—Trooper E., wounded 9th September, 1900. Entrance 3 inches
directly above tip of left mastoid process; no exit. Twitchings right arm ;
convergent strabismus; pupils equal, contracted and inactive ; comatose,
Aperture examined ; hole in skull size of Mauser bullet, with clean edges;
some splinters of bone removed.  Thed four days after.

Puost mortem. —Inner table more fractured and depressed ; track through
ant. of left oceipital, and bullet lodged in right temp. spheneid lobe, restin
on petrous bone.  Both lateral ventricles filled with blood L-lut.----{ﬂivﬁ
Surgeon GREEN.)

Case 5.—Trooper M., Canadian Contingent, admitted 13 General Hospital
Sth April, 1902, with small seab over frontal bone, due to gunshot wound.
No brain symptoms—seemed perfectly well.  Wound probed ; probe passed
into skull; dry gauze dressing. BSix days after temperature rose and brain
5_1;111!}1:%15 appeared ; restless ; quite wnaceountable for his actions. Next day
trephined ; spicules of bone removed ; dura found lacerated ; drained. Ow
17th day brain symptoms again appeared, and he was explored day following,
Pus under sealp above right ear evacuated ; it was found to be issuing through
a fracture here, from abscess in brain 3 inches deep; trephined, and abscess




29

drained, Completely recovered in two months; invalided ; X-rays showed
bullet. at base of brain. i

This man returned to Canada 4th September, 1902, from Royal Victoria
Hospital, Netley.—(Civil Surgeon Marcora.)

Cask 6.—Trooper T., wounded 20th July, 1901, at 30 yards range; Penstration—No
admitted 26 Stationary Hospital next day. Left mastoid process shattered, sigus of IliiM;Im
base skull fractured, and hu’lleb lodged in muscles of neck. Abundant dis- 0™ i
charge of cerebro-spinal fluid from ear. Pieces of bullet were removed from Extractod—
neck, and some pus beneath cervieal fascia was evacuated. Case did well ; Recovered.
transferred convalescent eight weeks after wound —(Captain  Evaxs,

| R.AM.C.)

CasE 7.—Private C., wounded 3th February, 1902; admitted 26 Stationary Penetration—
Hospital next day. Entrance at post. super. part of left parietal ; no exit. i“';ﬂll-‘*lﬂ—u ik
Edges of wound jagged and contused ; brain protruding ; semi-coma ; right h\ﬂ;ﬁ’:;o: i
hemiplegia, motor and sensory ; paralysis right face ; aphasia. Trephined extracted—
following day; two trephine discs and some splinters removed ; wound in dura Abscess—Opera-
eulm;fecF ; mid. meningeal tied ; irrigation ; dura sutured ; no drain; no bullet tiov—Died
found. After operation, control over sphincters returned ; became quite
conscious. and could say “ Yes” and © Il’u" intelligibly, but had signs of
cerebral irritation—erying out, and rolling head. About 3% months Iater
invalided to base; could walk with assistance; arm in sling; could play
cards.—(Lieutenant Harpmve, R.AM.C)

The final details of this case are as tollows . —

Arrival Netley 5th June, 1902, Condition then is said to be the same.
X-rayed. Numerous small particles of metal seen seatterved through the brain
substance. Temperature normal or sub-normal. Has the usual signs of
cerebral irritation, but no fits. Died suddenly 16th July, 1902.

Post mortem (29 hours after death).—On removing skull, brain substance
rotruded over motor area on left side. and large cyst-like swellings could he
elt in the brain. Lateral ventricle on right side dilated, and contained

considerable amount of fluid. On the left side a round, fluctuating swelling
projected into the lateral ventricle. Opened and found to contain 3 ozs,

eenish pus. Wall of abscess thick and firm, and could be shelled out of

ain easily ; five other abscesses of similar character, varying from size of
hazel-nut to that of an , occupied upper portion of temp. sphenoidal,
anterior part of occipital, :ﬁﬁ posterior part of parietal lobes. Emllmdtled in
brain substance near anterior and lower portion of posterior cornu of left
lat. ventricle were many small pieces of lead, none larger than } inch
diameter, also a small fragment of bone about } inch long. All these were
embedded in fibrons tissue.

Case 8.—Private F., wounded 24th January, 1900 ; admitted 4 Stationary pepegration—No
Hospital next day. Entrance at post. part vight parietal ; no exit. Conscious, paralysis (vision
but drowsy ; no paralysis; vision impaired ; brain substance cozing. Operation =‘"‘*ﬂ'*"‘J;i’“l'El
following day ; depressed edges removed ; one picce of bone removed from 'CdEvd—Not

2 ; o x extracted—~0pera.
brain. No improvement; died 12 days later. No post mortem made.— (ion—Died,

(Records, 4 Stationary Hospital.)

Case 9.—Trooper MeC., wounded 28th November, 1900: admitted Penetration—
2 General Hospital five days later. Entrance small, to left of oceip. protub, ; Bullet lodged—
scalp here swollen, and bullet felt underneath, and seen by skiagraph.  Slight ;Ep-m-uuon— [
E : L L L ixtracted—>No
headache—the only symptom. Flap turned down ;: Mauser bullet, beut at an signs brain
angle of 45 degrees at its mid}:ﬁe, with envelope torn and stripped, injury—
found loosely embedded in bone and removed ; no #aaurlng from aperture ; ecovered,
trephined ; several loose pieces of bone removed from surface of dura; latter
Eni’:}l;[%d]; perfect recovery. Fide Fig. 4.-—(Lieut.-Colonel Svrvesten,
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Case 10.—Boer prisoner, B., wounded at long range, 2nd June, 1903 ;
admitted 9 General Hospital five days Inter. Entrance small and cireular,
4 inches above and slightly post. to right auricle ; no exit. Continued to
ride for 300 yards to farm after being hit.  Quite conseious, but with cerebral
irritation—very restless ; severe pain in head ; pupils contracted and equal ;
temperature, 101° F. Trephined morning atter admission; small round
aperture in bone, with slight furrow leading to it, and two or three fissures;
a good deal of splintering inner table and two dises removed ; small hole in
dura closed with lymph, probed—no discharge.

Symptoms disappeared ; seemed 1'1'&&%1* well a fortnight later. Three
weeks later severe pam in back of head, with vomiting. X-rayed ; bullet seen
under skull opposite side, 34 inches above post. border of auriele. Trephined
again here ; dura opened and bullet extracted, some vellowish fluid eseaping ;
cura stitched, and bone replaced. Temperature and vomiting for three days,
but sent to ecamp quite recovered in a month.—(Captain CaMERoN,
RAM.C)

Casg 11.—Private A., wounded accidentall by Lee-Metford on range,
9th July, 1903, Entrance on Reid's ant. vert. line, left side, 24 inches from
upper end ; no exit.

Fell down when hit, asking if he * was killed”; 15 minutes afterwards
got up and walked half’ a mile with assistance ; vomited ; right paresis and
anmsthesia—faice and extremities ; pupils dilated, but reacting ; guite
CONSCIONS,

“ Probe passed easily downwards and forwards for 8 inches.” X-rays
showed bullet lodgzed in right post. oceipital region.

Trephined entrance, and removed splinters and blood-clot ; probe passed
along track detected bullet; failed to remove latter with forceps; trephined
over site, 29 inches behind ext. aud, meatus, and 11 inches above Reid’s
base line ; an elevated fracture found here, with small hole in dura ; bullet
extracted from bram § inch deecper—bad rebounded back after fracturin
Ekli", No lnprovement : ocozing of blood and sernm into dressings; difﬁ
fifth day.

Post mortem.—Two ounces of blood and serum escaped from sub-dural
space, but *““no sign of meningitis”: lat. veniricles perforated, contained
blood and elot—*not dilated.” Small hemorrhages in many situations in
brain substance and on the surface. Brain extensively pulped.—{Captain
Morcan, RADM.C.)

Case 12.—Lieutenant P. D), wounded 27th December, 1899 ; admitted
Ladysmith same day.

Punetured fracture 2 inches to left of oceipital protub. ; hole in skull 4 inch,
irregularly square, with firm sides ; no appearance of depressed hone ; right
puptl contracted, does not respond to light ; left, normal ; breathing good ;
pulse 60, slightly jerky and irregular. Removed piece of detached bone f inch
square. Next day slight paresis right arm ; both pupils slightly dilated, but
responding to light. ied fifth day.

FPost mortem.—DPost. balf left cerebrum smashed into pulp ; left ventricle
opened ; right hemisphere also wounded ; several fragments of bone and
squarish piece of shell & ineh by 1 inch found in pulp.—(Records, Ladysmith.)
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TapLe 4.—Penetrating Fractures of the Skull (12 Cases).
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* Of the eniss opemted on G070 gl:-r cont., and of thess wot opernted on 5000 per cont, died,
4 Of the cases in which it lo<lged.

In the above table the heading * Operation” refers to operative
dures for the purpose of removing or elevating loose or depressed frag-
ments of bone, and is exclusive of those carried out for exiraction of lodged

bullets; 833 per cent. of penetrating fractures required the operation of

trephining, or such modification of it as is usually sufficient for the purposes
named, and of these severe cases 60 per cent. died.

- In every case, except one, in which penctration was due to actual
contact of the skull by a bullet, the missile lodged, nine eases in all.  Penetra-
tion in one of the two excaptional cases was through the base of the skull ;
the bullet struck the side of the eondyle of the lower jaw, foreing it through
the glenoid fossa and into the brain, and in the other it fractured the mastoid
process and lodged in the neck, the bullet itself, in neither case, entering the
cranial cavity. Of the nine cases in which the bullet lodged within the skull
four recovered and five died. The bullet was extracted in four cases, of which
one died. Of the five cases in which the bullet was not removed by operation
four died and one recovered, but one of these fatal cases lived long enough to
reach Netley, where he died suddenly a little over five months after the date
of the wound (wide Case 8). The other ease which returned to England with
a bullet still within the eranial cavity reeovered completely and returned to
his home in Canada {vide Case G).

The death which followed extraction of the bullet i one of the above
cazes probably had no connection with the operation for that purpose ; the
ﬁ:ﬂ&l‘ﬂl injl;JEry to the skull and brain was already so severe that recovery was

rdly to be expected. (See post mortem in Case 12.)

Perrorativg Gussnor FRACTURES oF THE SHEULL.
(61 Cases.)

Judging from the number of cases of which notes are at present available,
it would appear that the proportion of gutter fractures and of complete
perforations of the skull were about the same. Of the total 133 fracture
cases 431 per cent. were gutters, and 45°8 per cent. were perforating
fractures, a ratio which will probably prove about correct for the whole war.
But with regard to the comparative frequency of the two types of injury, it
should be remembered that probably all the gutter fractures reached the field
hospitals for treatment and ohservation, while not nearly all the perforating
fractures did so, a considerable proportion of them dying on the field.

The amount of ijury eaused both to the bones of the skull and to the
brain substance in the perforating cases varied very considerably, and, as
might be expected, depended almost exelusively on the velocity of the bullet
at the moment of its passage throngh the skull. When produced at short
ranges the damage to these structures, and especially the pulping of the
brain aulmtum:u. was 80 extensive that the cases died i]'lllul_:ilmtlr’i'_}r or within
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a few hours, so that but few of them reached the field hospitals. This was in
accordanee with previous expervience, which shows that these cases, and
Injurica Lo partieularly when the bullet track implieates the posterior and middle fosse,
ﬂm'j“"'l are almost uniformly fatal; the deeper these perforations are, that is the
Sl OVEY further they are from the vertex, the graver is the prognosis, in consequence

fakal.

Bu:l]utlnmlm of the greater likelihood of fracture of the base of the skull further adding to

close to base very the dangers of the case. At quite short ranges large portions of the

fatal. calvarium may be completely blown away ; but cases of this kind are usually
aceidental or suicidal.

* Hydraulic It is of interest to consider the cause to which these severe injuries may

:ﬁ?&tin:ﬁﬁﬁ?ﬁ be due ; it is therefore suggested that it is probable that the old theory of

regards saverity “hydraulic effect,” which must be so much dizscounted when put forward as
of the bone explaining the produetion of the so-called * explosive effect” seen to be
damage, produced in the limbs by modern projectiles at short ranges, and where bone
15 fractured, may have much to do with the occurrence of cases of very
extensive injury to the skull and brain.  Unlike the condition of the limbs
in this conneetion, the skull is full in the sense that nothing can be suddenly
added to its contents without causing its rupture with great violence, due to
the lLydraulic or wave action communicated to the practically fluid brain
substance by the bullet. The contents of the inelastic calvarium is suddenly
added to by the bulk of the bullet, with the result that the natural sutures
are separated, extensive fractures of vault and base are produced with fissures
running in all directions, and the brain matter is pulped throughout its entire
extent. If this explanation be accepted as correct, it would also serve to
aceount for the rapid decrease of the severity of gunshots of the head as the
range increases, for the importance of the time element must here be acknow-
Rapid decrease of ledged to be great. Even at ranges of over 150 yards the general destruction
::ftl;rl{nrt; l:ﬁ":‘ to brain and bone has very creatly diminished, and this would be due to the
increase of range, lessened rapidity with which the slower travelling bullet enters the cavity of the
skull, and to the consequently diminished hydraulic effect produced within it ;
for it is certainly true that, as a rule, the injuries caused at and over
150 vards are muck less extensive; fissuring is often slight and confined to
the regions about the two apertures, and the brain substance is pulped onl
in the immediate proximity of the bullet track, These are the cases w]li{i
reach the field hospitals for treatment ; the majority of the others die where
they fall.
Probabla ? While the general rule above mentioned, that the extent of the injury
explanation of decreazes with increase of range, holds good, it is also true that at extreme
fe"""m cases at ranges, over 1,800 yards, fractures of greater severity than might be expected
o Tanges, :
are seen Lo oceur. There are two reasons for this: {u? At long ranges the
bullet is travelling at a tangent to the most perpendieular section of its
trajectory ; and (b) it has by this time, in consequence of loss of velocity,
taken on a wobbling motion on a centre at about its shoulder. The result of
both these conditions is that it strikes against an object with a more extended
surface, that in fact its energy is expen ed over a lurgel' aren. It is qmbably
due to these facts that injuries of a greater extent than the known lessened
velocity of the bullet would lead one to expect are sometimes produced in the
skull, as well as in other situations, at long ranges. It will readily be
perceived that the wobbling motion of the bullet and its tangential position
on its trajectory when that line most nearly -'.Lf]ljl'l:l'.lﬂllES the perpendicular,
tend at one time to ecounteract each other, and at ancther to imcrease the
obliquity with which the bullet strikes an ohject. To this fact it is probably
due that 2ll long-range fractures ave not of the more severe kinds ; that some
of them appear to follow the general rule of a steady decrease in the degree
of comminution seen in them, and that others do not.
Perforating gunshot fractures of the skull, naturally, present two
apertures, which may be close together or far apart, and they may be divided

into two clisses :u:i:cu':fiug to the distance which separates the entranee from
Civil Surgeon the exit holes.  Civil Surgeon L. G. Irvine, who was attached to the General
qup{-::;tl;:;”ij&d Hospital, Pietermaritzburg, has sent to the War Office an excellent report on
i his surgical experiences while deing duty in that hospital,

Refesring to perforating gum.:imb Mactures of the slull, he divides them
mto “ Superficial” and ** Deep Perforating Fractures™; in the former the two
apertures are close together, and in the latter they are far apart. In the
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superficial fracture the are of the vault of the skull subtended by the line
joining the two apertures is small; in the deep feacture this are is large.

Ir. Irvine states that of these two types of perforaling fractures, he
considers the superficial fracture the more fatal, and points out that this is
in consequence of the greater amount of damage done to the grey matter of
the brain in these cases. This was so, no doubt, in the particular series
of cases which eame under his personal observation; but that a general
conclusion that a superficial perforation of the skull and brain is less fatal
than a deep one should be drawn from the results seen in 12 eases—four
superficial and eight deep—is very doubtful. It should be remembered
that all the cases observed by Mr. Irvine had lived long enough to reach
the Maritzburg General Hospital, and could not, therefore, have been cases
of the severest types. It is evident that the symptoms of paralysis are more
likely to be well marked in superficial cases, in consequence of the more
extended interference with motor areas, but it is probable that centres of
more immediately vital importance may be interfered with when the
bullet traverses the brain at a deeper level, and closer to the base of the
skull, a condition which certainly tends to an inerease of the gravity of the
injury.

! Unfortunately this is a question which the full statistics of the war is
not likely to determine, because other medieal officers have not classified their
head cases under these categories; but it would have been an intervesting
point to have had settled.

The following notes bring out, as concisely as possible, the salient points
of these eases :—

Casg 1.—Trooper E., admitted to 14 General Hospital 22nd July, 1901.
Entrance to right of mid-line of head behind parietal eminence ; exit above
and behind mastoid process same side ; both septic.  Left hemiplegia ; intellect,
vlear ; temperature, 102° F. ; dressed. Discharge continued offensive. Four
days after Hap raised, disclosing a smashing up of parietal bone for 3 inches ;
all loose bone removed ; gauze drain. Much cozing, followed by coma and
death same evening.

Post mortem.—Laceration of brain in wound area, with suppurative
meningitis, Two large pieces of bone driven L inch into brain.—({Lieutenant

Parry, RAM.C.)

Casg 2.—Private P., admitted Spearman’s Hill 22nd January, 1900, two
days after a gunshot wound through right upper parietal region. Entrance
and exit cléan ; partially conscious ; marked paralysis left arm, and paresis
left leg : temperature, normal ; partial control of bladder and rectum. Four
dn}':_a later violent convulsions left arm, total loss of conseciousness, and
deviation of eyes to left. Explored; small splinter of depressed bone
removed. Convulsions ceased on awaking from anmsthetic. Recovered,—
(Major Carpwerr, RADM.C.)

Case 3.—Private B., admitted 9 General Hospital 11th March, 1902,
for gunshot wound back of head, caused by accident same day. Quite
unconsclous ; temperature, 100°2°; pulse, very weak, One wound at base
of oecipital boue, near mid-line ; another 3 inches above this. Sealp much
singed ; brain exuding from hoth wounds. Sealp shaved ; wounds dressed.
Mext _dn}' discharge very offensive ; fractured pieces of bone, and hernia
cerebri removed. Following day could distinguish light from darkness;
temperature, 100° F.  Could count fingers a week after ; temperature, normal ;
remembers npthmg of the accident. [mproved till 2nd April, 1902, when he
became partially comatose, with vemiting, and temperature 104°. Improved
again, and seven weeks after admission was up amf walking with assistance ;
double optic neuritis—bilateral homonymous fields.

L ) hemiopia of left
Invalided. —(Major Warson, R.AM.C.)

Case 4.—Captain E. T., wounded 30th April, 1900 ; admitted Bloem-
fontein two days later. Entrance over ext. ang. process left frontal : bullet
(6786)
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passec through both orbits, destroying eyeballs, and traversing eranial cavity
at ethmoid ; exit through upper part of right eyelid ; brain substance exudi
into right orbit. Both glotes removed ; right conjunctiva sutured; le
drained. No rise of temperature; all wounds dry when invalided three
weeks later.—(Lieutenant Surra, RAM.C)

Case 5.—Corporal W, D., wounded 11th December, 1899 ; admitted to
General Hospital a few days later.  Entrance upper left frontal region, close
to bairy sealp ; exit in left orbit, disorganising globe. No paralysis, but speech
considerably affected.

Trephined five days after injury ; much depression of inner table found
at entrance, which was elevated and removed. Speech retwned. Good
recovery. Left globe removed.—{Civil Surgzeon Robents.)

CasE 6.—Corporal U., wounded 18th February, 1900, at 450 yards
vange ; admitted 2 General Hospital a few days later.  Entrance small,
14 inches behind and a little below ext. ang. process frontal bone: exit
} inch above and behind left ext. ang. process. States that he saw with right
eye for half an hour, and with left for one hour after injury; totally blind
since ; much headache ; proptosis, most marked on right ; conjunetivitis both
eyes, and wdema of vight lid; . pupils dilated, not responding to light.
Headache disappeared, but vision had not improved when invalided.—({Major
Loveneen, R.AM.C.)

Case 7. Prvate P. C., wounded by Mauser at 100 yards range,
22nd October, 1900. Semi-conscious, and did not speak for three days.
Admitted to 12 General Hospital five days after injury. Entrance 1 inch
postr. to centre vertical line drawn from mastoid apex and 4 inches above
mastoid apex; exit 3 inches nbove ext. oceipital protuberance and 1 inch te
left of median line,  No depressed bone f'altll}atwaen. Right hemiplegia and
paresis vight face ; vight knee jerk exageerated ; Jacksonian epilepsy ; ataxie
aphasia.  Trephined entrance wound ; dura, blue from elot beneath, was
imeised, and 2 ozs. clot removed ; brain then pu]ﬁat&d; dura sutured, but
drainage tube put 1t.  Next day had two fits, and beeame violent, reguiving
chloroform ; no fits after. Wound closed ; paralysis disappeared ; speech
vecovered ; invalided quite well. —(Major Loveaeep, R.AM.C.)

Case 8 —Private J. D)., wounded 11th December, 1899; admitted
Orange River two days later, Entrance small, cirenlar, with fissuring over
right parietal eminence; exit muech larger, irvesular with jagged edees,
21 inches above centre of right eye-hrow. Pupils dilated, active ; deafness;
complete motor ]llzhl'ﬂl;,'ﬁi:t left leg and partial left arm ; sensation impaired ;
sipns of central irritation. Large flap turned down : much broken-down
brain and clots removed from entranee, also 3% inches depressed bone, besides
smaller pieces : many small fragments removed from exit. Two days after
op. movement began to return in leg, and when invalided © sensation greatly
improved, also power over ler; some improvement in arm.”-—(Hospital
Reeords),

A, wounded 11th December, 1899 ; admitted
Orange River, two days later. Entrance 2 inches ahbove mner corner right
orhbit ; exit 4 inches above ext. aud. meatus same side.  Brain oozing from
exit wound ; only headache. Many loose pieces of bone removed ; no fissure
hetween entranee and exit holes,  Had epileptiform seizure next day, but no
others, and felt very well when transferved to base.——({Hospital Records).

Case 9.—DPrivate J,

Casg 10.—Private J. 1), entrance in oceipital boune, a little hl'.hi_nd _felh
lambdoid suture @ exit close bahind left earonal suture, 1 ilu,l'h i'ﬂr:n mid-line ;
Headache : partial right Ilemli;lpgm—aensatiuu
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vise of temperature, and next day many epileptiform fits—head and eyes
turned to right. Loose pieees of bone removed from both wounds, after which
convulsions continued for two days, and urine and fieces were passed invol.
Latter ceased in a weelk ; paralysisand speech improved ; sensation not much
better ; pupils still dilated when he left for base.—(Hospital Records).

Casg 11.—Private E. J., wounded 3rd November, 1901 ; left with
Boers. When brought in was semi-conseious; pupils dilated ; pulse 48;
speechless; passed urine imvol.; right hemiplegia; no loss of sensation
clonic convulsions right side. Wound on left side of head 4 inches above, and
2} inches behind ext. ang. process frontal bone ; another 4} inches behind.
Trephined ; brain cozing out ; large number fragments removed from extra-
dural space and from brain; cortex much lacerated ; irrigated.  In a week’s
time could speak a little; regamed control over bladder and rectum, and

lysis improving. On discharge (3vd May, 1802}, all paralysis had
g?:m?ppanmd, but headache and gi{:ﬁfiue,t;s remained. —(Captain McDersorT,
RADM.C.)

Casg 12.—Lance-Corporal M. F., wounded by Lee-Metiord, 26th October,
1901, at 1,500 yards range ; admitted 12 General Hospital two days later,
Entrance 1} inches to left of mid-line, and 2} inches above oeeipital pro-
tuberance ; exit in right Parieta], 2 inches from mid-line, and over fissure of
Rolundo, 2 inches from its upper extremity ; aseptic. Consecious; drowsy ;
headache ; moaning ; complete lleﬁ:r hemiplegia—no loss of sensation : control
over both bladder and rectum : temperature 99:6%: left knee veflex absent.
Trephined next day. At entrance three large and five small loose fragments
removed ; dura blue, incised and clots removed ; a httle brain also came away ;
fracture without depression, downwards and outwards in vault. At exit,
piece of depressed inuer table removed ; dura lacerated ; splinters removed
from brain. Wounds remain aseptic, and temperature normal; steady
improvement. On 26th day reflex normal ; fair movement in arm and leg ; no
headache ; central functions normal.—(Major Loveneen, R.AM.C.)

Case 13.—Oficer wounded, 24th Febrnary, 1900 ; admitted Maritzburg
next day. Moribund ; comatose: Cheyne-Stokes rvespivation. Died day
after,

Post  inortem,—Mauser  bullet had traversed base of I'ight mastoid
process ; fissured petrous bone; entered skull cavity at angle of lateral
sinus ; exit to right of oecipital protuberance. Both apertures cireular and
4 inch diameter. Extensive comminution of post. fossa. Great destruction
right cerebellum--brain matter and blood exuding from exit wound, and
considerable hamorrhage from lateral sinus.  Range probably fairly close,
(Civil Surgeon Ilwm‘Egc

Casg 14 —(Name not given.) Wounded at Willow Grange, at 30 to
30 yards. Entrance small, just to left of oceipital protub.; exit right
upper frontal region, large, lacerated and star-shaped sealp wound. Brain
matter escaping ; not much bleeding. No comminution at entrance ; at exit
vault much fissured, and comminuted over area 4 inches diameter ; fragments
separated, yielding on pressure, and one of them elevated.

Semi-conselous ; struggling ; shouting.  Died within seven hours—
(Civil Surgeon IrviNE.)

Case 15.—(Name not given). Wounded 15th December, 1809.  Both
wounds in sealp small; entrance in mid-line, 1§ inches behind mid point
between glabella and oecip. protub. ; exit upper frontal region, 13 inches from
mid-line and 3 inches above orbit. Hemorrhage at time of injury ; con-
seious, but restless and excited for 24 hours; complete paralysis left arm,
partial left leg and face, with drop-foot. Flap turnedup included both wounds ;
apertures in skull small, exit slightly larger ; a fissure between them oozing
blood ; brain matter escaping from exic; loose spicules removed ; trephined
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over fissure ; dura opened and plug%-ed. A month later, normal movement in
arm, inercased power in knee and hip, but drop-foot persisted ; speech slow ;
reads novel with interest. —(Civil Surgeon TRVINE.)

Case 16, —(Name not given.) Wounded 27th February, 1900 ; admitted
Maritzburg four days later. Kntrance at ant. inf. angle left parietal and
eorresponding angle of frontal, from which one fissure ran forwards into orbital
}.‘IL‘IIH, and two backwards thmu%h parietal—one to parietal eminence, and one
ower towards exit ; exit at lambdoid suture midway between post. angles of
pasietal.  Both roughly rectangular, and larger than usual —may have been
caused by larger bullet, or at short range. Comatose; eurled up in bed,
restless, and resenting interference. Vounds explored ; loose spieules
removed ; anterior meningeal ligatured. Remained unconscious ; right
hemiplegia ;eonstant twitchings right arm and leg; died 12th day ; wounds
aseptic.

Pf’ust morteni.—Great disorganisation brain ; lacerated track 5 inches b
24 inches in parietal and oceipital lobes, just above Sylvian fissure.—(Civil
Surgeon IrvINE.)

Case 17.—Boer prisoner wounded 27th February, 1900 ; admitted
Maritzburg a fortnight later. Wounds septic, entrance m mid-line directly
above ext, aud. meatus—rectangular hole in skull 1} inches by I inch ; exit to
right of mid-line, 2 inches by 11 inches; bridee of bone between necrosed ;
hernia size of small tangerine omnge at exit. lonseious ; irritable : com-
plete paral. left arm, and both legs. Hernia removed, and 40 per cent.
solution formalin applied. Decided improvement in paralysis a month after,
when convulsions set in, and econtinued at intervals till he died, nearly six
months after being wounded, — (Clivil Surgeon Trvise.)

Case 18, —(Name not given.) Oval entrance and exit ; fissuring between ;
over left motor area, Explored: loose fragments, and extra-dural elot
removed, Convalescence marked by agraphia, which graduvally lessened,
and by slow cerebration when invalided & month later.—(Civil Surgeon
IRviNE)

Case 19.—(Name not given.) Wounded 14th Februavy, 1900 ; admitted
Maritzburg next day. Bullet passed transversely ; entrance 2% inches behind
and 11 inches above right ext. aud. meatus ; exit 3 inches above left meatus.
Some general convulsions. Explored entrance ; removed loose bone and clots.
Died fourth day.

Post mortem.—Holes in skull eireular, 4 inch in diameter; small
spicules in track near entrance ; track 1 inch in diameter, led through left
lateral ventricle ; encephalitis ; hiemorrhage at base. — (Civil Surgeon
leviNeg )

Casg 20.—Private T., wounded at 500 yards range, 23rd February, 1900 ;
admitted Maritzburg two days later. Entrance just below, and to right of
nucir, I}mtuh, . exit ]-é- im:hﬂ.ﬂ :ﬂnn'e, ll.lld he:himi ext. aud. mf-,a,t-us—-—h?th E.-E“H:,
small and circular.  Stupid, but conseions ; amnesia verb. ; very irritable ; no
paralysis ; temperature 101° F. Explored exit the fourth day; loose frag-
ments removed : 1 oz brain matter exaded ; brain then pulsated; one fine
fissure seen running back ; entrance not touched. Next doy all signs irri-
tation had passed ; sensible ; temperature novmal, Healed h}' first intention,
and 35 days later amnesia had nearly passed off, and he was quite intelligent.—
(Civil Surgesn Invise)

Case 21.—Boer A., wounded night of 2nd Auwgust 1901, at
300 vards range, by Lee-Enfield ; admitted 2 General Hospital at 3 pm.
next []:l!}'. Entrance size of sixpenny piece, at post. inf. angle right parietal ;
exit twice as large, at centre of upper margin left parietal. ﬁ'ncons::imw;
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left pupil widely dilated, and eye turned outwards. Al loose bone removed,
and sharp edges cut away ; drained. Died next day at 2 am.

Post mortem.—A fissure gaping to extent of § inch connected apertures ;
fissures also from each forwards, through parietal and frontal, ncarly meeting
above nese, and backwards behind for. magnum, through parietal and oeeipital.
Brain much di nised, admitting two fingers in track.—(Lient.-Colonel
Svrvester, HAM.C.)

Casg 22— Corporal 1L, aceidently shot at two or three yards range.
Entrance small (1 inchj, just above and behind left mastoid process; exil
through left orbit. Frontal bone on that side blown away; whole skull
shattered into loose fragments ; brain reduced to blood stained, almost tuid
mass. Lived nearly one hour. {Lieut.-Colonel Westeorr, R.AM.C)

Case 23, Private H. . admitted three days after Mauser wound,
Entrance at ant, inf. angle left parietal; exit in opposite occipital region,
Semi-conseious, but could not be roused. In a few days coma disappeared,
but amnesia and loss of memory remained ; nervous depression and vertigo ;
no motor paralysis. Well enough to return home.—(Lieut.-Colonel Wrstoorr,
RAMC

Casg 24.—Treoper E., wonided at short range, 28th July, 1901.
Explosive effect inmarked degree. Entrance at junction of frontal with left
rietal ; exit through right temporal. Upper part of skull raised in lurge
ragments. Whole of right hemisphere reduced to blood-stamed pulp.—
{Lieut.-Colonel Westcorr, R.AM.C.)

Case 25.—Trooper E. admitted 22nd July, 1901, Entrance a little
behind right parietal eminence ; exit above and behind right mastoid process
—]arge septic wound.  Conscious, and intelligent ; left leg completely, left
arm partially, paralysed ; temperature raised.  Four days after exploved ;
loose  bone l-mmveﬂ—purieta]! very much fractured. Twitchings left
arm ; pulse feeble; coma; died same evening.—(Lient.-Colonel Westoorr,
RAM.C)

Case  26.—Private ., wounded 18th February, 1900; admitted
6 General Hospital nine days later. Entrance below right malar: exit 1 inch
below, and to right of occip. protub, Unconscious for o few minutes
after bein%‘ shot ; much hemorchage from right and, meatus ; deafuess right
ear ; fagial paralysis. Both wounds now healed ; some pain over right ear;
16th day “ doing well.”—(Clivil Surgeon SKEVINGTOX.)

Case 27.—Private G. admitted 4 Stationary Hospital 16th December,
1899. Entrance small, clean punched, just above left parietal eminence ;
exit in left frontal, with extensive fissuring. Unconscious ; pupils equal and
active, respiration and pulse slow; right facial, but no other paralysis;
twitching right arm. Exit explored ; several large pieces of bone removed ;
large clot removed from beneath dura; gauze drin.  Next day much
improved ; conscious, but facial paralysis continued.  Quite well when seen
five months later. —(Lieutenant Simson, R.AM.C.)

Case 28.—Lieutenant M. admitted 17 General Hospital 19th December,
1901.  Entrance inner angle left orbit, fracturing nasal, upper max., and
orbital bones ; exit large, through frontal—brain penetrated.  Unconsclous,
stertorous breathing ; wound of thigh also; died that day.—(Major Sextox,
R.ADMLCL)

Case 29 —Lance-Corporal

A A admitted 4 Stationary ilospital,
23rd February, 1900,

Bullet passed aeross skull }mrizmltﬂli}' from  =ice
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to side.  Unconseious ; many depressed fragments removed ; one piece,
% inch square, had been driven into bmin. Died fifth day.—(Civil Surgeon
IWEN.)

Case 30.—Sevgeant H. admitted 4 Stationary Hospital, dth February,
1900. Entrance 1} inches above and behind nght mastoid proe.; exit
L inch above left supercil. ridge. Uneonscious ; breathing stertorous; left
hemiplegia ; “ irvitation signs™ right arm and leg. Trephined entrance;
many small pieces of bone removed ; much disorganised brain, blood, and
cerebro-spinal fluid escaped.  Could move left hand and forearm that
evening, but remained unconseious. Died third day.—(Civil Surgeon 5.
CorLey.)

Casg  31.—Trooper B., wounded 7th February, 1901 ; admitted
16 General Hospital three days later. Entrance small, § inch above and
behind right ext. aud. meatus; exit large and irvegular, 1 inch in front of
parietal eminence : complete left hemiplegin: eyes turned to left; pupils
equal and setive ; unconscious ; pulse 40 and [ull ; facial convulsions.  Flaps
turned down over each wound ; extensive fissuring, depression, and commi-
nution of right parietal—fissures extending to frontal and oecipital ; trephined;
depressed pieces and large extra-dural clot removed : dura opened and further
clot let out; brain much disorganised ; dura sutured. Rallied and became
conscious, but died suddenly next afternoon.

Post mortem.—Large ante-mortem clot in right ventricle firmly attached. —
(Lieutenant Ssrra, R.AM.C.)

Case 32.—Private 8., wounded at 700 yards range, 22nd July, 1900.
Entrance 3 inches above and 1} inches behind tip of left ear; exit corre-
sponding point right side.  Recovered consciousness after theee days, when
vision was lost, except for bare perception of light. No para ysis. Trans-
ferred to lase 20th day ; vision not mmproved perceptibly.—(Civil Surgeon
INGATL))

Case 33, —Trooper T. admitted 13 General Hospital, 5th April, 1902,
Bullet passed transversely through oceipital lobes ; wounds small and healed
rapidly.  Total blindness; no other symptoms. Three weeks after, vision
slowly improving. Was invalided 62nd day.—(Civil Surgeon Manser.)

Casg 34.—Private W, wounded 1st April, 1902 ; admitted 20 General
Hospital three duys later. Entrance 1 inch diameter, irvegularly circular, in
left parietal, near border of temporal ; exit 1 inch diameter, irregular in
frontal to right of mid-line, near coronal suture. Uneonseious ; stertorous
Hreathir:g; pupils dilated ; brain protruding through exit. Died same

ay.

2 Pust mortem.—Both wounds large and irvegular ; anterior half of vault
very extensively comminuted ; left frontal convolutions greatly disorganised ;
large quantity of extra and sub-dural hemorrhage ; small piece of mantle of
bullet, and many pieces of hone in brain.—(Major W ATk, ftﬂ.?l-‘[.ﬂ.}

Case 35— Private J., wounded 15th December, 18599: admitted
4 Stationary Hospital 16th December, 1899, Entrance, Mauser, in left
parietal eminence ; exit in left frontal region. Semi-conscious ; several pieces
of bone removed, as well as a Jarge hloocf clot from beneath dura. Successful
result ; sent to base.—(Lieutenant Sm=on, R.AM.C.)

Cask 36, —Major K., wounded 21st July, 1901 ; admitted 26 Stationar
Hospital three days later. Entrance 2 inches behind, and above left ext. and.
meatus ; exit on oppoesite side, almost in same position.  Quite unconscious ;
“« pressuve symptoms marked.” Trephined entrance ; five large splinters bone
and mueh elot removed; large branch of mid-meningeal tied, ** Pressure
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symptoms relieved,” but complete aphasia remained ; meningitis set in four
d);jl'la after. Died six davs after operation.

Post mortem.—Bullet on entering had glaneed round vault of skull;
Brocas convolutions on both sides broken up: meningitis was more
or less limited to dura covering these regions.—(Captain P. Evaxs,
RAMC)

Cask 37.-~Trooper MeC |, admitted 14 General Hospital 24th June, 1901,
Entrance small, 4 inches above left ear; exit cirenlar; 2 inches in diameter,
3} inches from root of nose, in mid-line, with hernia size of walnut pro-
truding. Septic; headache ; quite conscious, but morose : no paralysis ; loss
of control over sphineters ; pupils irregular, but reacting. Hernia disappeared
under pressure ; wounds healed ; recovered control over sphineters ; able to
walk with assistance. Transferred to Maritzburg ten weeks after with
melancholia.—(Major Eckersiuey, R.AM.C)

Case 38.-—Private N., admitted 4 Stationary Hospital 6th Febroary, 1900,
for bullet wound of temple, which passed down the deep structures of neck,
to emerge at the shoulder.  Uneonscious: never rallied, nor regained
consciousness ; died two days later—(Civil Surgeon Havn Owex.)

Case 39 —Private M., wounded 11th December, 1899 ; admitted
Entrance 3& inches hehind, and 14 inches

1 General Hospital 12 days later, i 4
above ext. an 1& left orbit ; exit 2 inches behind entrance, and 2 inches from
mid-line.  Never lost conscionsness, though he found himself suddenly
deprived of speech. Was trephined at Orange River two days after injury.
Wounds nearly healed now; motor aphasia: right facial paralysis; some
weakness right arm and leg—mostly arm; pulse 50-60. Progress %ou{l:
paralysis nnl:anhnsin improved ; one month after wound: * usnally finds the
right words, but with great effort.”—(Civil Surgerm TyNpaLL.)

Case 40—Private W., wounded 28th November, 1899, by Mauser, at
300 vards range: admitted 1 General Hospital 16 days later. Enlbrance
1 inch to right and & inch above root of nose; exit through right temporal,
behind lobe of ear. Uneconseious for 15 minutes after injury, then walked
200 yards to dressing station. Wounds now healed ; thin serous discharge right
ear ; lacinating pain vight temple ; heavy, sleepy look ; mueh general headache ;
ulse 60-64. When mvalided one month later ** was eurious in manner and
haviour."—(Civil Surgeon TyxpaLL.)

Case 41.—Private W., wounded ith February, 1900, Entrance, Mauser,
1} inches from mid-line, over right fissure of Rolando; exit 2 inches above
occip. protub., and 1% inches to right of mid-line. Flaps made and loose bone
removed before admission 4 General Hospital, 26th February, 1900, Complete
left hemiplegia, with pavesis left face; wounds septic.  ‘Trephined entrance
and exit holes in skull ; in both pus exuded from diploe, and between bone and
membranes ; fragments of bone removed, some of them from & inch depth ;
fissare running from entrance to exit; trephined here also, elevating
bone ; drainage. Steady improvement; power in arm and leg gradually
returning ; latter slower when invalided two months later.—{Civil Surgeon
F. B. Makrmix.)

Case 42.—Private N., adwmitted 4 General Hospital, 27th February, 1900.
Entrance, Manser, small, just above right parietal eminence ; exit large, at
corresponding  point left—direction transverse, Shouted, and wandered in
speech, but answered rationally ; paralysis all extremities; loss of control
over sphincters; left pupil slightly dilated and fixed ; lavge bed-sore over
sacrum.. Mext I'fﬂ}"’ ﬂﬂ-[ﬁﬁ raised over entrance and exit, and 25 fragments bope
removed. Could raize arm to monih after -::-|;|E~|'Hij.u[], but coma !hﬁuwﬂl; died
third day.
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Post mortem.—No stellate fracture at entrance, but opening irt'egulal‘:
three fragmenis bone in track 4 inch to 1) inches from surface. Larger,
irregular exit, with three-starred fracture, extending for several inches.
Track through brain large, and infltration of blood and pus avound.—
(Major H. H. Jouxsrox, R .AM.C)

Case  43.-—Private C., wounded 25¢h February, 1900 ; ‘admitted
4 General Hospital five days later. Entrance and exit on opposite temples.
Clomatose. Trephined at once, both wounds ; splinters and ({eprex-saii bone,
and extensive sub-dural clot removed. Sensation returned ; pupils became
equal, but he remained unconseious ; died next night.

Post mortem.—Great laceration of brain; suspected Mauser at close
range,—( Major 8, F. Frever, R.AM.C)

Case 44— (Name unknown, probably Baer_} Wounded 27th Febroary,
1900 ; admitted 4 General Hospital three days later. Bullet track through
left side of skull, from frontal to occipital regions, Comatose. Trephined at
once, both wounds ; many loose pieces bone removed.  Remained uneonscious ;
died five days after.

FPost mortem.—Tunnel § inch diameter through left hemisphere and lat.
ventricle ; softening and inflammation sl.lrrmlndinglfu'uin ; no depressed bone.—
(Civil Surgeon StaNLEY CoPLEY.)

‘asg 45.—Private E., wounded 25th August, 1901, at 1,000 yards
range ; admitted 4 General Hospital five weeks later. Entrance at inner
part right eyebrow, just under orbital ridge; exit in left parietal ; former
healed, latter discharging |’u|s.

Emotional ; griEI} of right hand mueh weakened ; pupils dilated. Trephined
exit ; hole size of shrapnel bullet, with linear fissure in front and behind ;
abseess struck allowing 1 oz of pus to escape. Steady improvement ;
temperature, pulse, and respiration remained normal ; arm recovered ; pupils
beecame normal ; emotional condition disappeared, and only slicht headache
remained,—{Civil Surgeon Harpy.)

Cazr 46— Lieutenant ., wounded 15th December, 1899, at 400 to
500 yards range ; admitted Maritzburg next day. Entrance 13 inches ubove
oeeip, protub, in mid-line ** fracturing vault and ropturing long. sinus™;
exit 23 inches above right supra-orbital rlrlge,% imch to right of mid-line. -
Aphasia, amnesia, and right paraplegia. Trephined at once ; sinus plugged ;
entrance cleared of débits.  When transferved cerebration was perfect, but
slight paralysis right leg remained.—(Civil Surgeon Jonxsrox.)

Case 47.— Lientenunt MeC., wounded 27th February, 1900; admitted
Maritzburg three days later.  Entrance Mauser, over anterior part left
P;ﬂi@i:.l eminence ; exit 11 inches to left of mid-line and 2 inches below occip.
l;rut.uln,l coma andd 1:|1i.|t.h,+ri|1g delirium, ﬂlml‘:l.t'mn b onee; many loose
fragments removed from edges of entrance, and from brain substance ; exit
left untouched ; post. braneh mid. mumﬂ%ﬂml tied.

When invalided had still some aphasia, and amnesia, with slight int.
squint, but could walk, and had sensation in right leg.—(Civil Burgeon
JOHNSTON. )

Case 48.—Major Y., wounded 24th February, 1900 ; admitted Maritz-
burg next day. Entrance opposite angle of right lat. sinus ; exit at oceip.
protub.—ordinary Mauser wounds.  Unconsecions ; Cheyne-Stokes respiration ;
died 17 hours after.

Post ortem, —Riocht lat. sinus injm-ed; whole post. fossa comminuted ;
extreme laceration, and disintegration right cerebellum ; much hemorrhage
at base.—(Civil Surgeon JoHNsTON. ) '
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Case 49.—Burgher Trooper B., wounded 15th March, 1902 ; admitted
Heidelberg next day. Entrance left cheek, below, and to outer side of orbit ;
exit in right frontal, after passing through left eye—latter totally disorganised.
Restless, shouting, and singing loudly. As much loose bone as possible
removed, or elevated ; extensive laceration frontal lobes; drained. Hernia
formed, and three weeks after operation rigors set in, with Cheyne-Stokes
respirations ; died four days subsequently. )

Post mortem.—Large suppurating cavity in right orbit and antrum;

uralent lymph in patches over left meninges ; frontal lobes much “ corroded.”—
?Ga in gf ]E Harpy, RADM.C.)

Case 50.—Boer W., wounded 7th December, 1901 ; admitted two days
later. Entrance left forehead, above eyebrow ; exit similar situation right
forehead—both small ; brain matter protruding from exit. No paralysis;

upils equal and active. Operation ; both openings cleared of loose bone;
exit decidedly the larger; dura was perforated oppesite each, Drowsy for
three days, better afterwards ; transferred to base fourth day.—(Civil Surgeon
RicHARDSON. )

Case 51.—Captain R. G., admitted Johannesburg. Entrance above right
pinna ; bullet passed out through corresponding orbit. Proptosis and chemosis
of right globe. Very irritable, with loss of self-control. Transferred to
Howick 7th November, 1900. Wound healed ; patient bright and cheerful,
but suffers from pain above right superciliary ridge ; sleeps well. Marked
proptosis of right eye, with dilated pupils; inflamed eonjunctiva ; hemorrhage
in vitreous, and loss of vision of right eye. Invalided. Passed by a Medical
Board at home on June 11th, 1901, as “ fit to rejoin his regiment, being in
good health.”—(Hospital Records. )

Case 52—During the fighting near Tugela River a soldier was shot in
the forehead, and was admitted to 4 General Hospital, Mooi River, a few days
luter. Entrance (normal Mauser) at root of nose, exactly in mid-line, between
mt. ang. processes of frontal bone ; exit at base of occipital E,n'nt.ubﬂmuce,
exactly in mid-line. Both wounds were very small, and healed by seab., The
man had “no symptoms whatever.” He was up and about for the week or
two he remained in hospital, and apparently he went back to the front on
discharge. Unfortunately, owing to pressure of work at the time, we did not
keep notes of this unique case. —(Major S. F. Frever, R.AM.C))

. Detailed notes of 52 cases of perforating fractures of the skull are given
in the foregoing pages. The principal symptoms present, as well as the
numbers of recoveries, deaths, &e., are shown in Table 5 ; and nine additional

cases, of which the notes were incomplete but the results known, have been
added to it
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Parforation—Xo
parnlysig—{pert-
tion—Hernia—
Dhied,

Poerforation—No
paralysis—Opera-
tion—Recoversd.,

Perforation—XNa
paralysiz—Yision
lost in one eye—
Ko operatinn—
Recovered.

Perforation—No
parnlysis—No
operation=—
Racovered,



Paralvsis and
coma fatal
symptoms.

Jask=ouinn
epilepsy usually
dizappearcd after
AL,
Results of operms
tion satisfaciory.

Dperation noos-
SArY N majorky
of gunshot

injuries of skall,

Means to be
emploved,

Frevious experi-
enee of aperation
interference.

Tapre 5.—Gunshot Perforating Fractures of the Skull (61 Cases).

3 . r ! -
= il '
(sl Wiee g sE | gl S 5=
“m : == z s - ks ERHE
Symptoms present. 5| E | gE & | § z 3 -;E % i 5-55. "3'
g | = = = = - = -
Eob B (Bl Sl £|s |E|E5
i : i ;
Recovered 1w | 9 5| & 2 20 % | 1 -[87 | 60-6
Dicd 22 | 0| 2 18| 0| 2| | 8 24| 593
Total .o ..ol 800w | S e [ i A
ket ) K R e cake)
Percentage of coses in | l ' [ | |
which the above con- | o630 | 1407 | 110 | S4-4 | o2 | 605 | 688 | 8101 | — —
ditions were present [ | {
| | i

UF 42 coses in which operations were done, 3840 por cont, died, and 42:1 per eent. of those
uot operaled on also died.

In considering the above table, and the mortality rates which are shown
tor cases in which paralysis or coma oceurred immediately on receipt of the
wounds or supervened later, it is evident, as might be expeeted, that these
symptoms are indicative of extensive brain injury ; when paralvsis was present
in this series of cases, 564 per cent. of the cases proved fatal, and of those in
which coma was a symptom as many as 857 per cent. died.  Ahscess of the
brain only oceurred m two cases, and both recovered ; whereas of four cases
of hernin eervebri 50 per cent. terminated fatally, Jacksonian epileptiform
seiznres were more or less marked in seven cases, but this symptom usually
ceased or diminished immediately after operation or within a few days,

The results of operative interference in these enses were on t{m whole,
considering the severity of sume of the injuries, satisfactory., Operations were
performed in 42 cases (688 per cent. of the total), with recoveries in neamrly
62 per cent. ; while no operations were done in 19 eases {over 30 per cent. of
il tul:l]}, with 57°8 per cent. recoveries, It is _'lli‘uhu..hlj' a fair inferenee to
draw that if the percentage of cases in which no operations were performed
had been less, the good effect of surgieal interference would have been better
shown by an even higher ratio of recoveries, The effects of operation were
sometimes apparent in an immediate dimimution in the degrees in which such
Higu:: ng coma, |mt';1'|_3's.is, and those of brain ireitation were pl‘ﬂ!-l&llt coand i
those cases which eventually recovered, always in a progressive improvement
in the general condition and decrease of the more important symptoms. In
fact, the necessity of operation in gunshot fractures of the skull, and the gead
results to be expeeted from it, were special foatures of the surgical experience
afforded by this war,

Tae TrEATMENT oF INJURIES OF THE HEaD,

The means to be employed in the treatment of gunshot and other
injuries of the head should be directed towards keeping the patients at rest
and undisturbed in a darkened room, obtaining and mailllam_ingl an aseptie
condition of the sealp and of the wounds, and the use of operative mterference
at an early date when indications showing its necessity are apparent, that is
when the bone is implicated even to a slight degree.  The whole scalp should
be shaved and rendered thoroughly sterile and * surgically elean ™ by the usual
means, and the action of the bowels should be attended to by the adminis-
tration of laxatives or, it coma be a symptom, calomel or cloton oil.  These
things, of conrse, ** go without saying,” but the matter of real importance in
these cases is the employment of surgieal interference for the elevation and
removal of depressed and loose fragments of bone.

Operation for gunshots of the skull, having afforded such bad results
during the Peninsular War, fell so much into disrepute &mc—ngﬁ[t.fmﬂjtar}'
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surgeons, that it was havdly resorted to at all during the wars of the nine-
teenth century. Even as lately as the Franco-Prussian War of 1870-71,
operations on the skull in these cases were seldom performed ; and then with
but little good result. It has been, in fact, only since antiseptics eame into
use in war that they have been justified by the results obtained by means of
them. Practically all the deaths which ocenr in head cases in war hospitals,
at a later period than two or three days after admission, were, and indeed
still are, due to septic meningitis, and to the two complications so commonly
resulting from sepsis—hernia and abseess of the brain.  In pre-antiseptic days
all the cnses beeame septic, therefore the death-rate was high, whether
o tions were performed or not, but especially so when they were performed,
ut while suppuration was not nearly always prevented during the Boer War
by the methods of treatment used, it was so far kept in check by the free use
of antiseptics that surgical infective disease (septiceemia, pymmin, &e.) was
reduced to a degree never before seen in any war except, perhaps, the Spanish-
American War which immediately preceded it, and thus the futal cnlnpilit-:tt-imi
of meningitis less often supervened in gunshots of the skull, the general death-
rate was reduced, and operative interference was not only more often justified
but more frequently followed by suceess.  So much so that it is hardly going
too far to say that even the most severe cases of gunshot fracture of the skull,
excepting, of course, those who are evidently so extensively injured that no
treatment is likely to be of use, should be given the chance of recovery offered
by operation. In South Africa some most unpromising cases recovered after
operation sufficiently, at all events, to be invalided home, and some few
marvellous eases of apparently complete recovery took place as well,

The following tali’)le affords o means of comparing the death-rate, as well
as other important detailz, in gunshot injuries of the head treated in the
pre-antiseptic days of the Civil War in Ameriea, and those due to modern
methods of treatment ; especially is a comparison of the vesults of surgieal
interference in the two cases deserving of mnotice. No doubt the number of
cases in the Boer War of which the necessary particulars are obtainable is
small, but it is probable that, on the whole, the results shown in this table
indicate a fair average for the campaign —

TArLE 6.
War of the Rebellion, United States America.

—_ Coses, Diedl, | Remarks.
i . s

i per cent. |
Injuries of the head, including scalp 13000 -3 |

wornnids.
Fractures and contusions of the skull 4,550 50+8
Operations for the elevation or removal G 44-5 OF the 4,350 cases, 13-1 per

of bone, aent. Were operated on,

Boer War.—A Series of 151 Cases in which the Treatment and Results
are known,

| . -
— Coscs. |Recovered,| Died, | Deoth Romarks,
| rate.
— e ey n e TE P
e | [ per cent. |
All gunshot injuries of tlie bead | 151 107 4 | 20+1 [ OFf the 161 cases, 668
pér cent.  wene
. - : wrated on.
Fractures and contusions of the 185 £4 44 331 O the 138 cases, 7571
skull. i | (meary) per cenf.  wers
L | operated on
Operations for the removal or | 103 67 a4 356

|
i

|

elevation of bone. i i
| |

{E? g 6} i)

[ 5]

Septic meningitis
napal canze of
death,

Suppuration kept
in check by use
of antizeptics, and
seplicomin

redueed,

Tahle 6.



Operustions on
skoll in Givil War
i Americs and in
Boer War,

Many suppurating
CASES Teroversd,

Cases requiring
crperation eusily
recogmised.

Even linear
fissures often
require operation.

Uze of a trephine
comparativaly
gellom necessary.

A gonge forceps
usually sufficient.

The incision in
the scalp.

May inciude both
gpertures.

44

From the above table it is apparvent that, in the American Civil War, the
death-rate of eases in which the bones of the skull were injured was 592 per
cent., while operations were only performed in 131 per cent. of them ; and
that, in the Boer War, judging from the particular series of cases noted, the
death-rate of similar cases was 32°1 per cent. nearly, and that operations were
undertaken in 66°8 per cent. of all the cases, and in 75°1 per cent. of fracture
CARES,

With reference to what has already been said regarding the less fatal
effects of suppuration observed in head cases in the Boer War, in consequenee
of the free use of antiseptics 1 their treatment, of 141 cases in which the
presence or absence of suppuration is mentioned this condition liad supervened
in 41, or 29 per cent. Of these 658 per cent. recovered : while it is certainly
true that, in former wars, suppuration in gunshot injuries of the skull was
looked upon as an extremely 1!nt:|.1 complication, usually followed by meningitis
and death.

Neither the recognition of the eases requiring operation nor the operation
itself is diffieult. It is hardly going too far to say that, as a general rule of
surgery. it shoald be understood that all gunshot injuries of the head in which
there is evidence of actual contact of the projectile with the bones of the skull,
require operative interference to give t.lin:-m the best chance of recovery.
Beyond all doubt, all cases of evident fracture of the skull —gutters, penetra-
tions, and complete perforations—require it whether cerebral symptoms be
present or not.  Only in cases where a mere graze of the outer table has
oceurred, or where linear fissures without depression have been produced,
which are not accompanied by signs of cerebwal injury or of intra-eranial
haemorrhage, can there be any doubt as to the necessity for operation. But
not even in these apparently simple cases should there be any doubt. The
marked feature of gunshots of the head is the small amount of visible injury
apparent outside as comparved with the real damage whick: may have been
produced within, A considerable amount of the bullet’s energy, and in a
peculiarly loealised way, may be expended in cavsing a graze of the outer
table or a linear fracture, and it is well known how liable the inner and
unsupported table is to extensive fracture and depression towards the dura
and brain, while therve is little evidence of injury to the outer table, Some
surgeons may be inelined to await the onset of symptoms in this class of case
hefore proceeding to operate, and perhaps their view may be supported by a
considerable number of instances in which recovery has taken place without
any untoward complication oecurring : but fewer mistakes \mulﬁ be made if
they were all operated on.

The term *trephining” is usually employed in works on surgery to
denote operations on the skull for the purpose of elevating or removing
depressed or loose fragments of bone; but in gunshot cases the use of the
trephine is not required in a large proportion of them, as there is usually
an aperture in the skull su'liciently large to admit the lower blade of Sir Vietor
Horsley's gouge foreeps or of Hoffmann's similar instrument, and under these
cirenmstunces, of course, no trephine need be used. When, however, this is
not the case a dise must be removed in the usual way, and a 1-inch trephine-
hole will be ample to permit of the use of either of the gouge forceps referred
to above. With a gouge forceps to hand it is seldom necessary to use the
trephine at two situations on the same side of the skull. Grazes of the skull
and linear fractures, when operated on, always require the trephine, and
gutters sometimes ; but peu-etra.t-in and perlorating cascs never, because the
SUrgeon can en'l:u.rgu the apertures in these cases to any extent he pleuacé; h:..‘
means of the gouge forceps. (Fide Fig. 2).

In rasing the sealp for the purposes of operation on the skull, the
ncision should be down to the bone through all the tissues, including the
pericranium, and it should be semi-lunar, not stellate in shape, The base of
the Hn]: ghould be towards the blood 31||;|]]:,,r of the |n11‘l..i-.,'u]ul‘ '|Jnl't of the
scalp interfered with, that is, usually downwards with the convexity upwards,
for obvious reasons as regards its vitality, and in order to have more or less
sound skin over the site of operation in the bone; the pericranium should be
raised with the flap. In guiter cases, and in superficial perforating cases,
the flap should be made to include both apertures in the sealp; but when the
apertures are far apart separate flaps must be made to expose each. All
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heemorrhage from the scalp wound must be eontrolled by means of ligature
or pressure forceps before the rest of the operation ls_pru-uuedf_-ni u.|tl_:.

In gutter fractures the floor of the trough in the bone is usually
formed of the inner table in a condition of marked comminution; in these
cases, although there may be no actual aperture in the skull, it is easy to
remove comminuted bits so as to be able to enter the hlade of the gouge
forceps and extend the nlleniu to any extent necessary. When this is not
the case a L-inch trephine dise should be removed from one end of the
gutter in the bone, the further steps of the operation on the skull being
carried out with the gouge foreeps.

The greatest gentleness should be used in removing fragments of bone,
lest further damage be done to the durs or brain.  Thin plates of the nmer
table will be found displaced side-ways inder the edges of the * guiter,” anl
ghould be searched for and extracted in those directions in which least
opposition is offered to their removal. When all have been removed, any

p corners or points of bone remaining on the edges of the fracture, and
especially on the inner surface, should be eut away with the gouge forceps
and the edges made smooth and unirritating to the dura which will eome in
contact with them.

All this has reference to © gutter * fractures, but ic is equally applicable
to operations on other kinds of cases, ! i

In penetrating and complete perforating cases, the apertures in the dum
mater will usually be found to correspond exactly with those in the bone, and
care must be taken in enlarging the latter that the blade of the forceps is
passed in outside of the dura, between it and the skull; that, in fact, the
edge of the dura should be separated from the skull in entering the foreeps.
In both these types of fracture the apertures should be enlarged sufficiently
to admit, at least, the little finger, for the purpose of exploring the outer
2 inches or so of the bullet track in the brain for fragments and spicules of
bone driven in : no other instrument than the ﬁnger is at all ]ik!!]_}‘ to indieate
the presence cf these foreign bodies, and it is of the utmost importance that
they be rvemoved. They ave of little weight, and do not penetrate far
into the brain, so that exploration of a couple of inches of bullet track shounld
usually be sufficient for their detection. They can readily be removed with «
sinus forceps without injury to the brain.

When the aperture of entrance is not ecircular and clean-punched, and
when fissures extend from it, considerable areas of hone may be found
depressed ; these should be elevated to their onginal level by the lever action
of any instrument suitable for the purpose which will pass beneath them,
Sometimes the depressed piece becomes so wedged against the edges of the
sound bone that this cannot be done; it will then be necessary to free the
entnnglad edgus I}:," means of the hone iu['l.‘:l_-:ps, 8 |u_-rmii, of its elevad inn, ol
some of it may have to be eut away to enable it to be raised.

UHE]} perforating fractures will require explovation at both apertures : on
the entrance side for the extraction of spicules from the brain substanee, as

well, lll‘D]mM_}’. as other fragments ; and on the exit side, where the extent of

fragmentation and fissuring is likely to be greater, for the vemoval of pieees
of bone driven outwards into the tissues of the scalp, these pieces being
sometimes of considerable extent.

The advisability or otherwise of replacing the trephine dises and other
fragments of bone must be considered in these cases. Tt is well to replace
them if possible, beeause if they du wot act as foreign bodies, but preserve
their vitality, they close the apertures in the skull, support the hiuin, and
prevent union between the dura and perieranium.  But this procedure should
only be carried out in aseptic cases ; in mllrpm':uiug cases replaced pieces die
and come away, or have to be removed later on. Fragments and trephine
dises which it 18 determined to replace shonld be kept in warm (100° F.) saline
solution until they are required, or, as suggested by Mr. Watson Cheyne. they
may be pushed in under the scalp. clear of the site of operation, and lefi there
bathed n the normal fluids of the tissues, and at the normal temperature,
while the rest of the operution is being performed. No sharp and uneven
pieces likely to irritate T.Ehe dura should be employed for this purpose. It the
ease remains aseptic, pieces of bone replaced in this way usually become
consolidated with the skull, and serve the purposes intended of them,
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Hiemorrhage, either intra- or extra-dural, is a common oceurrence in
gunshot fractures of the skull ; it may oceur immediately on receipt of the
ijury, or the signs produced by it may appear slowly later on, and is likely
to be indicated by paresis or paralysis of ecertain muscles or groups of museles,
in consequence of pressure on certain motor areas of the cortex ; if extensive,
it usually produces coma.  An extra-dural elot should be removed by means
of a suitable spoon-shaped instrument, aceompanied by gentle irrigation with
normal solution, boracie lotion, or warm water which has been boiled. If only
the edge of the clot beecomes visible on opening the skull, the aperture may
recuire enlarging in the proper direction to permit of its removal.

The presence of intra-dural clot when there is no aperture in the
membrane is usually recognisable by a blue discoloration seen through the
dura, combined with more or less paralysis and coma. In these cases the dure
should be ncised, and the clot removed s in the other eases.  If on removal
of the extravasated blood the hemorrhage is found to be still going on, the
vessel must e looked for and tied by passing a thin chromic gut ligature
with a well-eurved needle through the dura avound the vessel on the proximal
side of the opening in it.  In aseptic enses the dura should, if possible, he
closed by suture, but in suppurating ones it is advisable to omit this, so that
discharge may not acewnulate beneath it.  Before closing the operation
wound in the scalp the site of the operation should be well irrigated with one
of the fuuds :l]l'l‘:LLfl}" mentioned © then the H{:ulp wound should he aceuratel
closed by suture, and dressed with eyanide gauze wrung out of warm boracic
lotion or other weak antiseptic, and an ample covering of cyanide wool.
Aseptic cases require no drain, and those eases which do are better drained
through the bullet aperture than through the operation wound.

On these lines, or with such modifieations of them as the conditions of
individual cases seemed to require. gunshot injuries of the head were treated
in South Africa with the results, as regards deaths, recoveries, &e., shown in
the tables already given. As previously mentioned, no general conclusions,
from a statistical point of view, should be drawn from the results obtained in
the series of cases noted, because these had reached stationary hospitals for
treatment, and were, theretore, cases which were somewhat more likely to
recover, and were placed under more favourable circumstances as regpards
recovery than those which could not be moved from the more immediate
front. No doubt many cases were too severely injured to bear transport to
the rear; many cases. also, died in field hospitals within the first 24 hours
after admission ; so that it is highly probable that, when the records of the
field hospitals hecome available, the very satisfactory results shown in this
series of cases will not be borne out by the full statisties of the war. The
change from large- to small-bore rifles, and the employment of modern surgical
methods of treatment in the last war in Ameriea, only succeeded in reducin
the death-rates in gunshots of the skull from 592 per cent. in the Civil War
of 1861-65 to 52'2 per cent. in the late Spanish-American War, and it can
hardly be expected that the results will prove to have been much better in
the Boer War when the full numbers are known.

The evident good effects of operative interference were for the most part
very satisfactory, sometimes even in most severe cases; the symptoms, no
matter what their chamacter, rapidly improved after operation. The frequen
of Jacksonian epileptiform attacks diminished ; sometimes no more -::nnuurn::l{
and sometimes only a few at long intervals and of less pronounced severity,
and eventually they ceased altogether. Signs of cerebral irritation immediately
diminished, and soon disappeared. Coma was relieved, and gradually passed
off. Paralysis was the symptom which was least me::icl]}r affected by operation,
exeept when it was due to bload-elot which eould be removed ; but lysis
also frequently appeared to diminish in consequence of operation, tmg i
many cases some still remained when the men were sent home, It is not
suggested that all the cases which were operated on recovered, but th
relation of cause and effect between operation and amelioration of the patient’s
condition was very apparent. 2

(Our experience, then, in South Africa permits it to be h?.ld_ down as
a rule of military surgery that, in the tieatment of gunshot injuries of the
bones of the skull, the means to be employed are (1) those most effective
towards securing an absolutely aseptic condition of the scalp and of the
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wounds, and (2) operative interference at the earliest time the patient's
condition warrants it.

Apscess AND Hersia oF THE BrAIN,

The treatment of these two very fatal complications of gunshot fractures
of the gkull may, in certain connections, be discussed together @ abscess is the
direct result of suppuration in the wound, and hernia frequently depends on
the presence of an abscess in the brain.
~ QCerebral abscess as a complieation supervening on eompound fracture of
the skull may develop before the wound has healed, or at a period as late as

some months after the receipt of the injury, and occasionally even after more |

or less complete recovery has apparently taken place. In the former ease it
is due to direet infection in the wound, and in the latter to ivritation usually
set up by bulleis lodged in the cranial cavity or to spiculie of bone or other
foreign hodies driven into the brain substance. When suppuration oceurs in
the wound and is followed by cerelral abscess, the rather vague symptoms
which may be supposed to indicate what is taking place usually begin to show
themselves in from two to four weeks.

Probably the first signs to become apparent are drowsiness and slowness
of cerebration, combined with headache, rigors. and vomiting : the pulse
becomes slow, as does the respiration also ; the temperature is sub-normal, and
the pupils dilated and inactive; optic neuritis and o steadily deepening
eondition of coma develop, and, unless surgical interference can be employed
to relieve the cause of these symptoms, the case comes to a fatal termination
after some days, but with a slowly forming abscess life may be prolonged for
15 days or more. It should, however, be remembered that the symptoms of
abscess are always liable to be mixed with these of some degree of meningitis
whieh, naturally, may accompany its formation,

The position of abseess of the brain in gunshot eases, as in fractures due
to other causes, is usually not diffienlt to aseertain, as it is commonly situated
in the immediate neighbourhood of the injury and close to the surface. Once
the symptoms of abscess develop, or when there seems to be a probability of
the existence of this complication, definite steps shonld be inmediately ta{;&n
to elear up the diagnosis, for no other means of treatment than that by
operation can be successful. A hypodermic needle, 3 inches long, should be
passed into the brain at the site of wound and different divections, until the
abscess is reached or until it becomes apparent that none exists.  Carve should
be taken that the pomt of the needle is kept steady in its original direction,
and not allowed to damage the brain by any movement from side to side
while the piston of the syringe is being withdrawn, and the tension within
the syringe should be kept up while the needle is being removed, in order
that, should its point have passed beyond the abscess cavity, the pus may
show in the syringe when it again enters the abscess during its withdrawal,
On recognition of the abscess, the brain over it (and the dura, if not already
open) should be incised, the eavity gently irrigated with warm borie lotion,
and a drain, reaching well into the cavity but not long enough to bear on its
far wall, put in. The wound and the exposed surfices of the brain and dura
should be freely irvigated with bovie lotion, dried, and dusted with iodoform
or diluted double eyanide powder before applving the usual dressings, How
long the drain Hhml{rl be kept in must be made to depend on the continnance
of discharge ; if removed too early the original svmptoms will again show
themselves and the tube must be replaced. It sometimes happens that only
the side of the abscess ecavity corresponds to the edge of the opening in the
skall ; in this ease the latter must, it necessary, be slightly enlarged by means
of the gouge im'uetlm in order to make certain of free drainage.

Besides the class of case just veferred to, abscess of the brain may super-
vene at what may be termed the remote period, many weeks, or even months,
alter the wul]uﬂ&i hl;l.\'{‘ ht‘ﬂlu(l. and H.umetinlus when (;l}tl]p!uf_ﬂ PECOVELY appeals
to have taken place. The cause of this development, as alveady stated, is
usually the presence of foreign bodies in the brain substance, and the signs
indicatin# it are similar to those mentioned above. The treatment, too, is
practically the same, but the difficulties of diagnosing the position of the
abscess are much greater. It is, of course, a fair presumption that it will be
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found somewhere along the bullet track or in its neighbourhood, but it may
not be 0, T tlie bullat lias lodged, the direction of the bullet track may not
be known ; moreover, the bullet may have glanced off some portion of the
inner surface of the skull, the petrous portion of the temporal, for instance,
and be h’ldgl..’l'l. in any part of the i!'-:-l'l-'itjr'.

X-rays would, of conrse, show the position of the bullet which might be
the cause of the abscess: they might also show fragments of bone in the
brain, and in this way some indieations might be given, but not very trust-
worthy ones, Lucﬂl)imng symptoms might be present in consequence of
interference with certain motor and sensory areas, and theze might be definite
enough to point to the site of the abscess. If not the brain should be
explored at the entrance wound, and at the exit as well, if necessary, in the
same way as in the other cases, except that the use of a trephine may be
required under such circumstanees. i

Hernia of the brain is due to a combination of the two factors, an
aperture in the skull and an inereased intra-cranial pressure; it therefore
happens that, as abscess of the brain is a comuon cause of increased pressure,
the two conditions are frequently found together, the hernia depending on the
presence of the abscess. The whole of the protruding tumour is not always
formed of brain matter, a large portion of it frequently being composed of
more granulation tissue.

The eaunse, then, of hernia cerebri being as stated, the symptoms which
accompany it, leaving out of consideration the visible tumour, are usually
those of abscess and meningitis, which have already been mentioned.

The treatment of this complieation must, in the first instance, be directed
towards the tliﬂf:}b‘u!'}' of an abseess h_}-‘ an L&xl:nlni‘utm'}' tlpl‘..*rﬂtiun, and ehﬁ.‘tlriug
its free drainage, and, in the second. by endeavouring to obtain as nearly as
possible an aseptic condition of the tumour by the use of dry dressings and
dustings with iodoform, diluted double eyanide or other antiseptic powders,
Pressure should not be applied, nor should the tumeur be removed by
operation, as has been recommended. As the abscess drains and the intra-
cranial pressure diminishes the tumour will recede, the cause of its protusion
having been removed.

A method of treatment for hernia cerebri, which is apparently new, is
vecomimended by Civil Sargeon L. G, Trvine, viz., painting the tumour with a
40 per cent. solutivn of Formalin every second or third day. This produces a
dry, horny erust on its surface which can easily be removed, when the formalin
is again applied.  Presumably, this procedure is earried out in addition to the
treatment by incision and drainage of the abscess to which the hernia may be
due, or on fuilure to ascertain its?u&ulit}'_

On the whole, hernia cerebri is a rather fatal complication of gunshot
fractures of the skull, but perhaps not so much in consequence of the mere
mechanieal protusion of the brain matter as of the eonditions which accompany
it and te which it is doe.

The following table gives the more important details regarding the series
of 167 eases of injuries of the head noted in the foregoing pages :—
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TaBLE 7.
Injuries of the Head.

‘Rﬂmmm’l. Died. | Deatherate.
|
|
|
|

' par cent.
All injories of the head : accidental and- 167 115 52 3111
gunshot. |
Gunshot Injuries of the Head.
— Casea, Becovernad. Died, Dot hi-rmte,
per cent.
Gunshot injuries of the head: scalp 151 107 44 291
wounds, contusions, and fractures,

All Injuries of the Head : Accidental and Gunshot (167 Cases).

—_— (azes, Recoverad. Diwd. | Desth-rate.
| per cent.
ration on the skull «s| 118 E— 676 per l;:r.!nt.] T4 a4 | 35
A s of brain. .. | (= )] a b 357
Eﬂmia mbl'i R C 12 {= Tl b T a 416
'u'l'i[-ll GOmE .. - = 39[: 58 ; T 53 Hﬂl‘l}

Table 8 shows the fatality of gunshot injuries of the head classified

acml*diug to the regions of the skull in which they oceurred ; the comparatively

high death-rate in trontal cases was due to the fact that nearly all of them
happened to have been produced at short ranges.

TapLe 8.—Gunshot Injuries of the Head (regionally classified).

b I Combueions. Grutters. Penelrations, Perforations. Tolals.
el SIS S s
= 2 | = - = - e ]
£ | F : 0 i T 2
2 L (o T N BT R O
| z ] z £
= | FE | & é =] 2 | & - £ | B 2
| l | pir cent.
Frontal .. 8 | B i 1k 4 2= 13 | 3 B 8 2
| [
Upper parictal. . B | 4 1] al ] = L) I | 15 2 51 3 115
] - I
Temporo: paricial m I g | 0 i o 4 2 | W | 13| 18 | s51
Occipital B | 2 | o S O | O I R T
| | .
Totals 149 | 12 | o B | 1z 8 6| 3 | = Em} &0 | =x8
i | | | |

"lhis table il‘mludns only the cases in the {lam;lml notes in which the site

of the injury was given, as well as a few others in which it was known, viz.,
149 in all.
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SECTION 1II.
By the Editor.

GUNSHOT INJURIES OF THE SPINE.

THE ecases of gunshot injuries of the spine seen m the Boer War formed a
particularly interesting class from many points of view. In former wars
praetically all the eases in which the vertebral bones, other than merely their
oullying processes, were fractured proved fatal.  This statement cannot with
accuracy be made with regard to spinal eases in the late war. The larger
bullets of former times were, in consequence of their size, so much mwore liable
to cause such extensive fractures of the vertebral bones that the probabilities
of injury and depression of the bony walls of the spinal eanal, and consequent
lesion of the cmg itself, were mueh greater than is the case when the injuries
are the results of the modern projectile of ‘smiall ealibre.  Snider and Henry-
Martini bullets, and others of as great dinmeter, fracturing the pedicles, laninge,
or hodies of the vertebrie, usually produced such extensive damage to these parts
that pross lesions of the cord, laceration or compression either from haemorrh

or depression of bone, almost always accompanied them, and recovery in this
class of case seldom took place. But in bones such as the vertebre, where
eancellous tissue largely predominates, the modern small-arm bullet is unable
to expend much of its energy in producing destructive effects, the vesuls
being that exceptional eases (and they are even now execeptional) where ‘the
vertebral bones arve traversed by them without gross lesion of the cord are
more numerons. Henee it may be that gunshot fractures of the spinal
bones gua fracture—when the very fatal effeets of concussion observed in
the Boer War do not result, are less fatal than they used to be. ' Assistant
Surgeon (. A, Olis, the author, with Surgeon D). L. Huntington, of that
grand and exhaustive surgical record, *“ The Sargical History of the War of
the Rebellion,” stated that in that war * only a few examples were recorded in
which the transverse or spinous processes alene were injured in which more or
less complete recovery emsued, and fewer still when the bodies of the
vertebree were implicated.” But in the Boer War a considerable number of
cases—oonsiderable, that is, for an exeeptional ocenrrence—were experienced
in which move or less recovery took place, although other portions than the
transverse and spinous processes were traversed by small-bore bullets,

One of the most interesting conditions due to small-bore bullets to
whieh the experiences of the Boer War drew the attention of surgeons was
that of conenssion of the cord. In former wars, where the older Weapons of
larger calibre were employed, eases of injury to the spine m which signs of
serious damage to the cord were at first present, but rapidly passed away,
were considered to have been cases of “ coneussion,”  In these eases the bullets
had evidently passed close to the spinal colmmn, but without, in the vast
majority of instances, actually implicating the vertebral bones. But in the
Boer War a considerable number of cases of eoncussion of the cord, or, at
least, of casesin which all other conditions than concussion of the cord were
evidently absent, were observed in which fatal rvesults followed. In many
cazes in which there were, during life, all the signs of complete transverse
lesion of the cord, pest-morten examinations showed degeneration of the cord

into a * custard-like material ” ineapable of any condueting power, while, at

the same time, it was evident that the cord itself had not suffered any direct
injury either from econtusion or compression, In some of these cases the
transverse or spinous processes were found fractured, and in others the bodies
of vertebrse had been ngD-'I.-‘I'!(]_ or tunnelled, but in none of the cases now hEiug
referred to had the bony walls of the vertebral canal itseif been fractured or

notbeing broken: depressed, mor had intra or extra‘dural or intra-medullary hawmorrhage
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occurred to account for the symptoms. By the process of elimination, then,
in the absence of fracture of the wall of the canal and of hemorrhage in any
situation, no other conclusion remains but that the changes found in the eord
on past mortem must have been due to the vibratory concussion communicated
to it by the passage of the bullet at a high rate of velocity.

So many eases of this kind have been recorded after post-mortem
examination in South Africa, and by surgeons whose capability of correet
observation eannot be questioned, that this eause of fatal changes in the cord
must be admitted. Mr. Makins refers to it in his “ Surgical Experiences in
Bonth Afvica” ; Mr. Stonham gives a case in which it ::ncr:urr{*.d!
prisoner who died on the 52nd day ; Colonel Lougheed details several enses :
Civil Surgeon L. G. Irvine says in his report dealing with spinal cases, * that
mechanical concussion is capable of ]Jr:_n-Lthing arave injury to nerve tissue
seems to be the inference to be drawn from ecertain cases™ which were seen
| seen by him; and, finally, Messis. Bowlby and Wallace, of the Portland
'Hﬂﬁ]}il‘ﬂ], in the surgical section of “A Civilian War Hospital,” mention
some fatel cases of gunshot of the spine in which no fracture had oceurred,
attributing the deaths to concussion of the cord, but not referring to its
degeneration into the * enstard-like material * mentioned by other surgeons.

Mr. G. Lenthal Cheatle published in the “R.AM.C. Journal” for
Oetober, 1908, a valuable paper en four eases of gunshot injuries of the lower
and mid-dorsal spine, two of which are interesting witfm reference to the
effects of concussion, for in both of them there were present during life all the
svmptomns of complete transverse lesion of the cord, while the post mortens in
both cases showed that ** no penetration of the vertebral canal had oceurred,
and apparently no damage had been done te the spinal cord or membranes
whieh could possibly account for the serious nature of the clinical signs " (see
Figs. 10 and 11 at end of Section). Mr. Cheatle does not mention any
macroscopic changes in the cords in these cases, but he reports that, under
the microscope, ** there eould be seen profound ehanges within the ganglion
cells situated in the anterior and postevior horns of the grey matter " in that
part of the cord oppesite to the vertebre which were actually struck.  One of
these men died 18 days and the other 17 days after being wounded ; while in
the cases reported by others in which the “ custard-like " degeneration was
found on pest miorten: the men had lived from 48 days to two months after
being wounded. . It is therefore allowable to suggest the possibility that, if
Mr. Cheatle’s eases had lived longer, naked-eye appearances of cord degenera-
tion similar to those found in the other cases might have been found in them
also. In both series of cases the symptoms were alike—those of transverse
seetion of the cord ; in one, profound changes were to be seen mieroseopically
after an interval of 18 days; and, in the other, after the lapse of from one to
two months, degeneration of the cord had advanced to such a degree that the
term *“ eustard material " antly deseribed it, and, of comise. all nerve tissue had
disappeared, and all conducting power had been lost.

This question of the possibility of the produetion in the spinal eord of the
degenerative changes above mentioned by the vibration and concussion due to
a bullet at high velocity, without the oceurrence of hesmerrhage or compression
or other gross lesion, 15 not one of merely academic interest ; it is one of vital
importance when treatment by operation comes up for consideration.  Opera-
tion in cases of gunshot of the spine is only undertaken for the elevation or
removal of depressed bone, or for the removal of intra- or extra-dural blood
clot, or of a lodged bullet; while degencration of the cord, once produced, is
an irreparable condition. If, therefore, the surgeon were able to recognise
with certainty the cases in which hmmorrhage or depression had occurred—
which he is seldom able to do—and if he was sure that by aperation he could
remedy these conditions, he would still he aware that the probubilities were
strongly in favour of the existence of such damage to the cord from concussion
that his operation, successful so far as the blood elot, or depressed bone, or the
lodged bullet was concerned, must be absolutely useless towards any per-
munent gﬂml to the jHltit‘Ht. That the few ia:uiuectumieu done 1n South
Africs had so hitle f‘md result was probabiy due to the presence of concussion
u‘!mu%&e, on which the operations had no infiuence whutever.

“ig. 12 at end of this Section is a reproduction of a photograph of a
HPIMEEE?%I% now in the R.AM College Museum, in which degeneration into
G2
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“ custard-like ” material had taken place without injury te the vertebra or
hwmorrhage inside or outside the dura. The specimen was sent home by
Colonel Lougheed.

While, therefore, the acwal bone damage produced by the small-bore
bullet on the spinal bones may be less than that resulting from the larger
projectiles, the effects of severe concussion of the cord due to the new bullet
at a high rate of velocity are so fatal that the death-rates in spinal cases are
not found o be as much reduced as might have been expected. 1In the
Spanish-Ameriean War they gave a death-rate of 75 per cent. higher than
that of gunshot of any other region of the body, and in the Boer War they
showed a death rate of 59'5 per eent. in the cases noted.

On the other hand, if Hkhlgm\)llﬁ show fracture of the vertebre or
lodgment of a bullet in the spinal bones, and the symptoms of the case are
those which usually indicate compression of the cord, either from depressed
bone or hiemorrhage, or by the bullet itself, the inference is that the missile
could not have been travelling at the high velocity which is probably
necessary for the produetion of severe conecussion symptoms, and that there-
fore this kind of imjury being absent, operative interference for the removal
of the condition producing the compression would be less unlikelv to be
followed by success, :

But the difficulties in forming a differential diagnosis as to the conditions
in & case of gunshot of the spine, in which symptoms of partial or complete
section of the cord arve present, ave for the most part practically insuperalile.
Cases in which the signs depend on slight concussion alone commence to
improve within a few hours or days, and usually run a favourable course
towards eomplete recovery, but in the early stages of such cases it is impos-
sible to recognise them as being of this kind, Cases which do not soon
improve may be instances of severe concussion, of pross lesion of the eord
by the builet or by fractured bone, or of medullary or extra-medullary
haemorrhage of either kind, inside or outside the dura,

Thye symptoms Pl'ﬂseutu(l l:l!.-‘ cases of severs concussion—ca=es of zuch
severity that the degeneration of the cord, already so frequently mentioned,
are found on poest mortem—are similar to those of complete transverse lesion.
There are, of course, complete paralysis of motion and sensation in the parts
supplied by the section of the cord below the site of injury, followed by the
trophie changes with which surgeons are so well acquainted, and leading to
the inevitable end, the delay in the oecurrence of which is usually only the
more prolonged as the injury is low down.  Injuries of the cord at or above
the third cervieal vertebra are almost immediately fatal, in consequence of
interference with the phrenic nerves as well as with the newe-supp{jf of the
external muscles of respiration. Cases of similar injury to the cord below the
fourth cervieal vertebra and in the upper dorsal regions are equally fatal, but
the end is more delayed, and is usually due to lung complications ; whereas
in injuries of the lower dorsal and lumbar regions life may be prolonged
indefinitely, and death is almost always due to exhaustion consequent on
septicemia from trophic bedzores, cystitis, and diseases of the urinary organs,
or to an ascending myelitis which eventually reaches regions of the cord the
functions of which are necessary for the continuance of life. In two cases of
the latter class, which lived for over a year alter the receipt of their wounds,
additional pain and difficulty were experienced from the formation of small
vesieal ealeuli which became impacted in the wrethra, causing retention of
urine, and which were diffieult to remove.

Other cases of gunshot of the spine arve seen in which, although neither
complete or even partial transverse section of the cord, nor that degree of
concussion which proves equally fatal, has oceurred, yet symptoms which
indicate these very grave conditions are present, and sometimes, for a time at
least, in as marked degrees. These may be cases of slight concussion, of
intra-medullary hemorrhage, of pressure on the cord from depressed bone, of
hmmorrhage within or without the dura, or from a lodged bullet.

But the differential diagnoesis between these various conditions, the signs
of which are so similar, are extremely diflicult, if not quite impossible. Chases
of slight concussion can only be recognised as such when and because the
symptoms aecompanying them I:tpiilﬁf begin to disappear.  When the
symptoms persist, they may depend on any, or on a combination, of the other
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conditions : and when the signs of transverse lesion are complete, the vast
majority of the cases prove fatal sooner or later, as the situation of the injury
is high up or low down in the vertebral colummn.
ges in which there are such lesions of the cord itself as may be
roduced by depressed bone, hemorrhage of any of the three kinds, or by
odgment of the bullet, must, except perhaps in the latter ease, be complicated
more or less by the effects of concussion ; and, indeed, in some of them the
latter may be the condition of gravest import in eonsequence of the degenera-
tive changes zo likely to occur. When, on the other hand, the bullet has
ladged in the spine, tiw inference is strong that it was travelling at too low a
rate to produce severe concussion. Cuases in which the symptoms depend
purely on hemorrhage or on depression of hone must be very rave ; but some
were met with where fractures of the neural arehes had oceurred witheut
visible degeneration of the cord being found on post mortem— that is, where
concussion effects were not :lp][.mreul. : .

Intra-medullary heemorrhage s usually accompanied by signs ol gross
lesion of the cord, but while the motor paralysis may be complete the
angsthesia mav not be so, but may be confined to certain areas below the
levelof the injury, while in others sensation may be more or less perfect
absence of pain and hypermsthesia is alse o sign of hemorrhage within
the cord.

Any of the loeal conditions producing pressure are usually accompanied
by irvitative signs, pain, hypermsthesia, and twitchings and eontractions of
muscles ; and in cases of extra-medullary heemorthage the paralytic symptoms,
motor and sensory, may improve for a time, to return later in consequence of
myelites originated by the pressure and injury to which the cord has been
subjected. Mr. Makins describes a case (No. 96 in his ** Experiences in South
Afriea™) in which he believes the symptoms were due to pure extra-
medullary heemerrhage ; the bullet traversed the lower dovsal region.  * On
the second day after the injury, the lower extremities became drawn up, the
knees and hips assuming a flexed position, and this was followed shortly by
the advent of complete motor and sensory parvaplegia, accompanied hy retention
of urine. Two days later, gradual and rapid veturn of both sensation and
motor power set in, and in 14 days no trace of the condition remained.”
Cases of this kind were very rave, and they are distingnished from those of
slight concussion only by the later onset of the paraplegie signs.

While this report might rightly be taken as dealing only with the actual
experiences of the Boer War as found noted in the records of the various
injuries seen in the campaign, yet, although the records of spinal injuries do
not furnish instances in which all the elassical signs and symptoms of lesions
of the cord are detailed, it may bhe well to vefer to them lml'it!ﬂ_}' and in gtiimrnl
terms.

In cases which are, or from any loeal coudition amount Lo, instances of
complete transverse lesion, the marked symptoms immediately noticed arve
always those of absolute paraplegia below the level of the injury. usually
accompanied by those of shock in a marked degree, and f'r[-"fll.!l:'lltli.'g' by a zone
of hypermsthesia at the upper limit of (he anmsthetic avea,

The deep reflexes are totally and permanently lost, while the superficial
ones, though absent at first, may reappear, or some of them may do so.
Trophie changes soon make their appearance, aflecting the skin and its
appendages and the deep organs, more especially the bladder and kidneys,

Intra-medu!lary hemorrhage seldom occurs in large quantity, but even a
little of it is sufficient to produce irreparable damage to the cord, and usually
to initiate those secondary changes in the cord which, sooner or later, must
bring the case to a fatal termination. The signs which distinguish it from
other kinds of injury to the cord are () that the paraplegia may not be com-
plete, more especially as regards the loss of sensation, which is patchy and
irregularly distributed over the skin surface below the level of the extrava-
gation, and (b} the absence of pain and signs of spinal ivvitation.

Compression of the eord, whether 1t be due to extra or intra-
dural 1][(‘1‘!‘!:)?!'!]&1{{'!1, f]l.?pl‘ﬂﬁﬂjiﬂﬂ of the hf:]l_'l.' wall of the vertebral canal, or
to the lﬂl(lg‘l'll!tl“tt- of a bullet within the eanal, is indicated by Imi_u
and hyperesthesia, but more particularly by signs of spinal irritation,
guch as Cramps, fexions of the limibs, t“‘iti_‘hi[]gﬁ. and contractions  of
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museles, &e., and in some eases the paraplegia, hoth as regards motion and
sensation, may be incomplete and patchy. In these cases, granting the
abszence of the effects of severe concussion, more or less improvement may
take place, which may either be permanent or only temporary, deterioration
frequently oceurring in consequence of secondary myelitis.

The symptoms of total transverse lesion of the cord, of course, vary in
aceordance with the region in which it is situated ; when in the lower lombar
segment, where the cauda equina only is implicated, the paraplegia is enly
partial, both as regards motion and sensation in consequence of the possible
eseape from injury of some nerves in the leash. Most of the muscles of the
]Hg and giuteal region are pm';tl}'asecl, and sensation is lost owver the distri-
bution area of the saeral plexus.  The bladder symptoms are, at fivst,
retention of urine, followed by incontinence from distension and overflow.
When the injury is in the dorso-lumbar segment, there is complete loss of
motion and sensation in all parts below the lesion ; with ]puml}!sia of the
sphincters, incontinence of nrine and fieees, and the bladder slowly diminishes
in size while its walls become thickened.

Mid-dorsal lesions show the same paraplegic signs, but have added to
them paralysis of the abdominal muscles, permitting distension of the intestines
with gas, and produecing distressing symptoms from mechanieal interference
with the action of the heart and lungs.  There is incontinence from dis-
tention and overflow of the bladder, and usunally a zone of hypermsthesia at
the upper limit of the anwmsthetic area. Sometimes reflex aets of micturition
oecur, but they are performed unconseicusly.

With the injury in the upper dorsal region there is paralysis of the
intereostals, and when in the cervico-dorsal, paralysis of the accessory muscles
of respiration as well, so that respiration is entirely diaphragmatic; the arms
are aflected, and vomiting and more or less of a condition of priapism are
common signs,  The temperature in the parts below the lesion usually runs
high at first ; later it becomes subnormal. Tn cases of cervical injury the
temperature oceasionally runs to extreme degrees (1107 F., or mﬂn‘:i; SOIME-
times it is subnormal, but even if high at first it soon goes down.

The observations, so far available, made of the temperature of spinal
cases in South Africa were by no means as full as eould have been desired;
in many cases no reference to it has been made. In one cervieal case it was
95° F. on the second day. In eight dorsal and lumbar cases the temperature
was from 100° F. to 103°8° F. at periods ranging from the day of receipt of
the wound to the fifth day after it. The cervieal case above mentioned was
the only one in which a subnormal temperature wasnoted. The temperatures
in spinal cases are only of special interest during the early days of their
treatment ; later they become raised, not in consequence of cord lesion, but
from absorption from acute bed-sores.

Trophic changes always take place in the paralysed parts, and in gunshot
cases those in the skin often appear with extreme rapidity, acute bed-sores
beginning to develop in two or tchE: days. They need not be referred fo in
detail, but acute bedsores occur quite irrespective of pressure, and no care in
keeping the skin dry and clean, and to avoid pressure, will prevent their
formation. They are the prineipal cause of death in cases of mjury in the
lower regions of the cord, either from the exhaustion and septiceemia resulbing
from them, or from direet infection of the meminges when they extend to the
spinal bones in the lumbar and sacral repions.

Trophic changes in the bladder and urinary organs ave also a frequent
cause of death in these cases; uleers form in the bladder, cystitis develops,
and the kidueys fail to act effectively, The onset of cystitis, a most
distressing condition, and one which contributes materially towards the fatal
termination, is very variable as regards time, sometimes appearing early and
sometimes as late as six weeks or more after the wound. IEG doubt it may,
and often does, originate from the use of * surgically unclean™ catheters,
especially when it begins early ; but, as a rule, no amount of care as regands
cleanliness of instruments will prevent its development later in the course of
the case when “ residual urine ” cun hardly be aveided, and when uleeration
vesults from brophic degeneration of the walls of the bladder and urinary tract.

The following more or less detailed notes ave those at present available
of spinal cases in the Boer War ;—
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Gunshot Injuries of the Spine.

Case 1.—Captain G. L. P.,, wounded 27th February, 1900, Entrance
at ant. border right sterno-mastoid, just behind angle of jaw; exit in mid-
line of nape of neck between third and fourth cervical spine—hoth normal
Mauser.

Paralysis of right extremities without anmsthesia, and pavesis of Jeft
arm, and to less extent of leg, also without anssthesia; right intercostals
paralysed ; loss of control over sphineters.

-~ Bymptoms steadily improved in following order : Bladder and rectum ;
left arm and leg ; right arm and leg. On 13th day recovery of power was
very marked ; still some paresis right intercostals.

" A year later Medical Board reported : * He has recovered to a consider-
able extent the use of the right leg, but it still drags in walking, and is liable
to spasms when he is tived. He has little or no use of the vight arm. It will
he at least a year before he can be expected to recover the use of his limbs,
if he ever does =0."—(Civil Surgeon L. G. Invixe)

Case 2.—Private A. K., wounded 14th December, 1899, at 500 yards
range ; admitted 30 hours later.

Entrance over left malar bone on zywomatic process: exit close to
angle of right scapula. Paralysis of motion and sensation both arms and
left leg ; incontinence of urine and fieces ; tenderness over seventh cervical
spine.

i Bladder and rectum recovered frst; then left leg —sensation before
motion ; next right arm and finally left arm bad not completely recovered
when invalided 69 days later,.—{Civil Surgeon B, Woon.)

The final yeport as to this man's eondition, dated 31st December, 1903,
15 as follows: ““ At present he suffers from partial paralysis of the left upper
extremity, with slight contraection of the fingers and forearm. He cannot
raise his left arm, and the grasp of his left hand i= very feeble.

“ He did * light work * for a yvear since his discharpe, but had to diseon-
tinue it, and has been ont of work for seven months.”—(D. Lexnox, M.1.,
Surgeon Major. )

Case 3. —Private E, wounded 20th June, 1901, at nine yards range ;
admitted 14 General Hospital same day. Entrance over uppm-lpm't- of right
scapula; exit in left side of neck 1 inch below angle of jaw—Dboth small
Quite conselous ; complete paralysis of both arms and ]L-gx: Lreathing entirely
diaphragmatic ; sensation over upper part chest and back ; temperature sub-
normal: urine hod to be deawn oftt. Two days later much anzing cerebiro-
spinal fluid from neck wound ; very marked dyspneea and eyanosis: died at

4.30 -g.m.

ost mortem.—DBullet passed through spinal eolumn  between fifth
and sixth cervieal, destroying 1 ineh of cord.—(Major E Ecremsiey,
RAM.C.)

Case 4.—Private E, shot accidentally by 450 revolver at range of a
few feet. Entrance 1} inches to right of seventh eervieal spine ; exit 1 inch
above left sterno-clav. joint ; temperature, 103°4° F., on fifth day. Complete
paraplegia, motor and sensory ; sensation in arms, but motor power impaired ;
respiration entirely diaphragmatic ; loss of knee reflex ; priapism and retention
of urine ; speech thick. Cystitis developed ; died 35th dav.

Post_mortem.—Bullet entered through right lamina first dorsal, and
emerged between pedicles of sixth and seventh cervieal : cord almost eom-
pletely-divided ; ** custard ™ substance occupied 1 inch.——(Major LovenEep,
B.AMC)

wpoo GAsE &.—Private H., wounded 1st April, 1902 ; admitted 20 General
Hospital. Complete paralysis below level of sixth cervieal vertebra, Drowsy,

Upper corvical
ragiom.
Concossion of
oord—No opera-
tion—Reeoverad,

Lower corvical
reEion,
Concussion—>Na
operation—
Becovered.

Lowoer cervical
regiomn.
Laceration of
eord—No opers-
tian—[¥ed,

Lower cervieal
ragion,
Laveration of
word—No oporg-
tion—[red,

Lower cervical
reFIo,



Laceration—XNo
operation—Died,

Cpper dorsal
I.'Eglﬂll.
Conenssion of
cord—No opara-
tion—Died.

Thres cases of
concission af
cord —No opera-
tion=—{Iligd,

Concussion or
compression | —
Mo operation—
Recovered,

Upper dorgal
region,

Slight conenssion
of corll—=No
uperation—
BRecoverad.

Lower dorsal
region
Concussion of
cord—No operi-
tion—Died.

‘56

but answered on being roused ; temperature, 95°; pulse, 48; respirations,
12 per minute—laboured and diaphragmatie. Died two davs later.

Post wortem.—Bullet passed through sixth cervieal laminm and cord,
completely disorganising latter ; no effused blood within meninges.—(Major
Waarre, RAMC.)

Cask 6.—Private T., wounded 28th November, 1899, at 800 yards range,
whilst lying prone; admitted 2 General Hospital five days later. Entrance
in centre lelt axilla; exit over spine right scapnla—both small and eircular,
Paraplegia; no zone of hypermsthesia ; troublesome cough, with hemoptysis
at first. Temperature 102° F. on fifth day. Cystitis developed, with bed-
sores, fever, rigors, and profuse sweats. Died 48 days after injury.

Post morten,—-* Custard ™ eondition of eord for 1% inches uppusi.tu fourth
dorsal vertebra ; membranes adherent ; * shght clot in spots " ; * bullet
entered and passed out between pedicles; no bone was found fractured or
depressed.”—(Major Lovengep, R.AM.C.)

Cases 7, 8, and 9.—Major Lougheed had three other cases similar to
this one.  All had paralysis, and died.

Post mortem showed in none of them any depressed bone or heamorrhags
pressing on cord.  The disintegration of eord at seat of injury was ﬂ-ﬂ'ﬂ&idﬂrﬂlﬁﬂ
in all, and in all the “ custard ™ condition was found. He adds :—* It would
seem that a Mauser bullet passing through the spinal eanal is quite sufficient
to disintegrate the cord, without even lacerating it, and thus te completely
interfere with its conducting powers. Operative measures ave useless in snch
cases,”

Case 10.—Lieutenant P., wounded 6th November, 1900 ; admitted
Kroonstad eizht days later. Entrance (Mauser) 1} inches above outer end
of middle third of right clavicle ; exit over left seapula 1 inch from its lower
angle—hoth healed.  Legs paralysed, though not completely ; no loss of
sensation ; severe “girdle” pains; shght loss of power over rectum, but
bladder aects normally: left arm partially paralysed. After a year he
recovered complete power in his lower limbs.  He is now (Sth March, 1904)
serving, bnt is still troubled with cobstinate constipation; also his left hand
is weak, ankle clonus is present on both sides, and the patella reflexes ave
exaggerafed. —(Major 8. F. Frever, R.AM.C.)

Case 11.—Private W. P, wounded 13th April, 1901, and carried with
column for a fortnight till admitted 12 General Hospital. Entrance  inch to
right of second dorsal spine ; exit 2 inches above centre of clavicle, same side—
both small and eireular. Complete Pu]'ﬂ.l:-,'sis- both legs, motor and sensory : loss
of knee reflexes ; anmsthesia from 1 inch below nipple ling ; aphonia—ecould only
wl‘.ls!u_-r 2 In-rﬂ':}{, control over Hfzhin['.t{‘.l‘s. Blight motion in lef ].Eg 17th da._',r,
and sensation 20th. All symploms gl'ﬂdt.m.ﬁ}-' cleared up; invalided. In
August wrote, * Quite well, and rveturned to duty from Netley.”—(Major
Loveneen, KA M.C)

Case 12— Private H., wounded 15th December, 1900. Entrance,
Mauser, left shoulder ; no exit.  Complete paraplegia, with anmsthesia below
umbilicus ; temperature 100° F. on second day ; zone of hypermsthesia from
mnhilil-:us to costal areh ; paralysis of sphineters. Cystitis developed ; died
29th day.

Post mortem.—TBullet entered spinal canal between bodies 9th and L0th
dorsal vertebrse, and then passed between body of latter vertebra, damaging
its right upper surface and post. common li t, leaving heemorrhagic track.
Post. common ligament not lacerated ; small patch of eechymosis on dura at
point opposite bone injury ; here also on gia there was slighter ecchymosis—
jJust apparent. Cord somewhat softened for I inch, but no naked-eye
myelitis ; no loss of substance in cord or membranes.—(Civil Surgeon
L. G. IeviNg.)
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Clase 13.—Private W. H., wounded 8th April, 1902, by Lee-Metford at
30 yards range. Horse killed under him—fell off and could not stand;
admitted 12 General Hospital five days later. Entrance 3} inches from
12th dorsal spine in 11th left interspace : exit 5 inches from mid-spine in
10th right interspace. ;

Immediately wounded severe pain in both feet and calves; this. most
intense - over dorsal surfices and external malleoli, lasted three weeks; no
motor paralysis ; knee jerks normal ; no difficulty in micturition, some tender-
NEess on pressure over 12th dorsal spine—no fracture detected, nor eechymosis.
Could walk three wesks after injury; knee jerks much exaggerated : soon
returned to duty.—(Major Loveueep, RAM.C.)

Casg 14.—Private M. F., knocked over by burstine shell :  no
external marks of injury. Both legs completely P:l!":Ll}'Hl_'lT from  hips.
Transferred to 4 Stationary Hospital. No further record.—(Major Hewsrox,
R.AMC)

Case 15 —Imperial Guide, wounded 13th March, 1902; admitted
14 General Hospital six days later. Entrance between eighth and ninth
ribs right ant. axillary line ; exit 1 inch to left of second lumbar spine proe.
Mauser, healed.

Pavalysis right leg; pain in both feet; retention of urine; blood eluts
drawn off. Recovered.—(Major E. Eckerstey, R.AM.C.)

Casg 16.—Private J. F., wounded 11th December, 1900 : admitted
seven days later. Had two Mauser wounds thus -——

No. 1. On right side. Entranee 2 inches from spine, between
11th and 12th ribs; exit mid-axillary line between seventh and eighth ribs.
No. 2. Entrance just to right of fourth lumbar vertebra, exit just above erest
of ilinm 2 inches from ant. sup. spine. Paralysis right lower extremity ;
m@maturia, retention of urine and obstinate constipation. Developed
acute eystitis; died 33rd day. There was slight return of movement in
extremity during last fortnight. No post mertem recorded.—(Civil Surgeon
E. HexsMax.)

Case 17.—Trooper F. M. J., wounded 13th May, 1900, at 500 yards
range. Entrance (N ﬂuser]) in sixth interspace right mid-axillary line; exit
2 inches to left of fourth lumbar spine.

Paralysis of right lower extremity ; slight weakness of left, wasting of
muscles, severe pain and loss of knee jerk rvight side; no loss of sensation ;
B]:rhinl:tm‘s normal ; hemoptysis and hemothorax.  Pain had ceased, and
glight power of motion had returned in right leg three months later.—(Civil
Surgeon J. C. Hisperr.)

Case 18.—-Private T. C., wounded 27th June, 1900, at 350 yards
range. Entranee midway through upper arm, then through fifth intercostul
space mid-axillary line ; no exit; was extracted from under skin between
fourth and fifth lumbar vertebre elose to left of spinous processes.

Was in crouching position when wounded. Complete paraplegia; * no
sensory phenomena,” Next day some return of power, which has gradually
increased ; able to flex and extend left leg, to rotate both legs inwards and
outwards and to flex and extend toes; temperature rises 1-2 degrees every
evening ; invalided and sent home. He was dizcharged the Service four
months later, having improved considerably, but being quite * unfit,” from
paresis of both legs.—(Civil Surgeon Davipsox.)

CasE 19.—Private A. B, wounded 18th February, 1900, at 500 yards
range ; admitted 23 days later. Entrance (Mauser) 2} inches to left of spine
on a{:?ls'::;th lliac crest ; no exit; bullet removed from right thigh 2} inches
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below great trochanter. Incontinence of urine and fieces, cystitis. Regained
full control over bladder and reetum by 47ih day.—(Civil Surgeon J. H.
Peca.)

JagE 20.—Private F. P'., wounded 28th November, 1899, at long range ;
admitted 2 General Hospital a few days later. Entrance 1} inches to left
fourth dorsal spine; exit over centre right eclavicle 11 inches diameter:
clavicle fractured.

Much pain back of neck and head ; sensation lost up to level of seventh
rib in front and l}ig]uth |':Eili!'zd: {.'Dlll}}lll'lﬂ ]kil‘ul:,.’si!i lower Iit‘!ﬂjﬂ; upper
intercostals acting, but breathing mostly diaphragmatic ; eremasteric reflex
present ; patellar and plantar absent ; no zone of hypermsthesia, Uring
drawn off ; bowels not acting ; temperature 101° at night ; frequent vomiting.
A month after 20 ozs. serum aspirated from left plewva. No improvement in
paralysis.  Invalided. Eventually he was zent home from Netley, at his own
wrgent request, eight months after receipt of wound. No improvement had
taken place ; had complete paraplegia, incontinence of urine and bedsores over
sacrum,—(Major Loveaeep, R.ADM.C)

Cask 21.—Private MeN., wounded 28th November, 1899, at long vange ;
admitted 2 General Hospital four days later. Entrance over right seventh
rib, 2 inches behind post. axillavy line ; exit small, just below centre of spine
left scapula. Paralysis. Next day lmniueu{.mn{' over first to third dorsal
spines : no damage to laminm or pedicles found. No improvement; died
seven weeks later.

Post mortem.—Cord partly divided, and in “ enstard” condition for
|]tr,'u'|_"l.' 1 i|:|||2'h:| 0 'r]:m:il.u tllil‘r{ dorsal vertebra ; membranes adherent to cord it
site ; back mu{ sides of vertebra tunnelled and grooved.—(Civil Surgeon
HANWELL.)

Casg 22, —Sergeant C., wounded 26th Oetober, 1900, at 50 yards range ;
admitted 12 Gl}ﬂ-['l'ﬂ?H%pitﬂl same day.  Entrance small and eireular 1 inch
to right of mid-sternum, in first intercostal space; exit also small, § inch to
vight of fifth dorsal spine.  Severe hemoptysis lasting three days; complete
paralysis up to level of nipples ; breathing diaphragmatic; retention of urine
and loss of control over reetum ; right hemothorax. Bedsores and eystitis
followed. Laminectomy 13th day; perforation found in fifth lamina, and
hole in dura beneath, from which softened eord exuded; dura adherent to
cord; no pus or blood. Two days later coughed up half pint of pus
and died.

Post mortem.—Wound through right lung, with small cavity; pus in
bronchus.  Side of body fifth dorsal vertebra tunnelled ; * custard ™ condition
of cord for 1 inch; membranes adherent ; * little hemorrhage ™ at site.—

{Major Loveneep, R.A.M.C.}

Case 23— Private McE., wounded 1st January, 1902, at 300 yards
range ; admitted 12 General Hospital same day. Entrance in pest. inf.
triaugle lefe neck, 2 inches above centre of clavicle ; exit near ini. angle right
scapula, over sixth rib and 5 inches from mid-spine. Motor and sensory
paralysis both sides, up to second rib; lost knee jerks ; no priapism ; loss of
control over rectum : retention of urine; bedsores and eystitis followed.
Died 17th day.

Fost movtem. Buller tunnelled lefc pedicle second dorsal vertebra,
fractured lamina third, and crossed canal, emerging under third right lamina
and fracturing fourth, as well as transverse process and four ribs. (See
Figs. 13 and 14} Hemorrhage in substance of cord opposite second and
third dorsal vertebra, 1 imch long ; membranes adherent ; some * custard ™
substance.—(Major Lovcneep, R.A M.C.)

Case 24— Private W., admitted 4 Stationary Hospital 26t Februa ;
1900,  Entrance 2 inches below and 1 inch outside vight nipple ; exit left side

h—....._
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which he became gradu;a.“y worse, and died 13th day.
recorded, —(Civil Burgeon HaLL.)

Case 25.—Boer prisoner K., admitted 17 General Hospital, April, 1901,
for shrapnel wound. Entrance right scapula ; bullet extracted at left sixth
intercostal space, mid-axillavy line. Complete paraplegia; much dyspnoea
and evanosis ; overflow of urine-—3% pints drawn off. Temperature, 103° 7.
on third day. Died day following,

Paost mortem.—Comminnted fracture vertebral column in mid-dorsal
reg‘iml; hmemothorax and  left p|‘|e.umm|in,—-[:Liuuten:;llt g W LE‘..—'I.RE-:,

R.AM.C.)

tase  26.—Treoper C, Tth NZMIR., wounded lst January, 1902;
admitted 18 General Hnupil,ul nine I:I:ll:_u-'.'t: Inter, Entrance, l.: imehes below
and 3} inches outside right nipple: exit, 2 inches inside angle of left
seapule. Complete motor and sensory paralysis below wmbilicus—sphineters
involved. “ Temperature at times ran high,” Bedsores formed ; wurine
septie.  Transferred to 14 General Hu5|[‘ait=ll four months later in good

neral health; sores healed, but still paraplegic.—(Major MarLixs,
ADM.C)

Case 27.—Trooper W., admitted 17 General Hospital 2nd September,
1901, with gunshot wound spine in mid-dorsal region. Complete paralysis
below injury, including bladder and bowel.

Laminectomy eighth dayv: found complete transverse section of cord
between sixth and seventh dorsal vertebre. Wound healed ; bedsores and
cystitis developed. Report states bladder and rectum regained normal power,
and some sensation returned as case progressed towards inevitable end. No
post mortem recorded. —(Captain . Husrer, RADM.C.)

Clase 28— Private M. MeK., wounded 9th Oectober, 1901 : admitted
Aliwal North same day., Entrance oval, 1 inch below inf. angle vight seapula ;
no exit. Immediately on receipt of wound felt pain in arms, and could not
move legs ; paralysis, motor and sensory, below ninth ribs ; reflexes abolished ;
zone of hypersesthesia ; emphysema from nape of neek to right iliaz crest ;
tympanitis ; priapism ; paralysis of sphincters ; temperature, 100°; pulse, 100 ;
respiration, 28 on day of wound ; upper chest moving in respiration.

Progress bad; left by hospital train for Base a fortnight later
further record.—(Major Evvkrtox, R.AM.C,)

No

Case 29.—Private J., wouuded 28th November, 1899, by Mauser at
300 yards range ; admitted 2 General Hospital five days later. Entrance,
seventh right intercostal space, 4} inches from spinous process; no exit.
* Usual symptoms of complete lesion of cord about level of 12th dorsal”;
bedsores very deep ; died in about a month.

Post mortem.— Bullet entered spinal column from right side, between last
dorsal and first lumbar vertebra, and was found embedded in the eord
substance, with its nose projecting at pust. sucface of dura ; cord in “ custard”
condition,—(Major Lovereep, R.AM.C.)

Jase 30.—Private T., wounded 27th February, 1900, by Mauser at
300 yards range ; admitted 2 General Hospital. Entrance, & inch to vight of
dorsal spine; no exit. * Usual paralytie symptoms of cord lesion about
eighth dorsal vertebra.” Died 51 days later.

Lost mortem.—Bullet found lying in centre of cord, with its nose buried
m back of eighth dorsal vertebra {vide iz, 15); cord in “ custard " condition
for 1} inches at site ; no bone injury detected from outside canal.—(Major
Loveaeep, R.AM.C.) _
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Case 31.—Trooper F. F.. wounded at 600 yards range : admitted 24th
Degember, 1899, Entrance (Mauser) in upper maxilla, ! inch from inner
canthus, just below left evelid : exit, 3 inches to vight of spine, at junetion of
dorsal and lumbar vertebrse.  Complete paralysis from sixth vib downwards ;
subsequent cystitis and bedsores,  Slowly getting worse when invalided to
England 52nd day. Was discharged the Service six months later, no improve-
ment having taken place.- ---{[Jiviﬁgurguun E. Ker.)

Caseg 32.—Trooper T., wounded 27th November, 1599 : admitted
2 Generasl Hospital six days later. Entrance (Mauser}, left axilla ; exit, over
spine rizght ﬁl.':ﬁ.pll]il. 1’:1‘:‘:!.[_}'ﬁi!-; and loss of sensation from level of seventh rib
downwards ; constipation, retention of urine, and rapidly-spreading bedsores ;
eystitis 1 wasting of museles of lower limbs ; died 72nd dav.  No post mortem
recorded. —(Civil Burreon E. Hexsmax,)

Case 33.—Private MeN,, wounded 1st December, 1859, at 800 yards
range ; admitted five days later.  Entrance (Mauser) in eentre of spine left
seapula ; exit at angle of right scapula.

Paralysis below level of ensiform eactilage ; total loss of reflexes—
retention for 10 days, afterwards incontinence : hedsores ; eystitis, Had
]:.'l.'n:uptz.'si.-s algo for frst three l,hl,}':j, fol lowend h}' |Iit'lil'iﬂ_]r': 1mn.1'1||;-t_-tum:,l'
attempted fourth day, but fourth, fitth, and sixth dorsal spines found iotact,
and so operation not proceeded with ; wound closed ; died 45th day.

Pust mortem.—Cord totally disorganised and in “ eustard * condition
opposite seventh dersal vertebra ; no meningitis: no trace of bullet track.—
(Civil Surgeon G, HaxwiLL.)

Casg 34.—Private W. B, wounded at 20 yards range: admitted
17th February, 1900, some hours later.

Complete motor paralysis of left leg. partial of right, great feebleness
of both arms; diaphragmatic rvespivation ; great hyperesthesia all over
body, necessitating anwmsthetic for dressing. Put on water bed ; died
47th day.

Post mortem.—Perforation of body of first dovsal vertebra; * penetration

of bullet into cord.”—(Civil Surgeon J. E. Ken.)

Case 35 —Private J., wounded by Mauser, 1st December, 1899, at
500 vards range ; admitted 40 hours later. * Wounded between lust dorsal
and first lambar vertebrse.”  Paralysis, anmesthesia below umbilicus, and loss
of reflexes. Died 41st day. No post mortem recorded.—(Civil Surgeon
G. H. Poorey.)

Cast 36.— Private MeN., wounded 28th November, 1899, at 800 yards
range, whilst lying prone ; adwitted 2 General Hospital four days later.
Entrance 11 inches below right acromio-clav. joint ; no exit. No l:lmil'l'ln}:rt}-'ﬂi!i;
paralysed from umbilicus downwards. Cystitis developed, with vomiting, bed-
sores, rigors, and profuse sweats. Died 47 days after injury.

Past mortem.—Bullet had passed obliquely through bodies of seventh
and eighth dorsal vertebree, and lodged in loft lumbar spinal muscles. Cord
practically uninjired ; small elot found between cord and pest. surface body
seventh dorsal vertebra; pus on membranes; had probably spread up from
bedsores. —( Major Loveneen, R.A.M.C.)

Case 37.—DPrivate H., wonnded 17th March, 1201, by Mauser at 50 yards
vange ; admitted 12 General Hospital next day. Entrance small and civeular,
2 inches below, and 1 inch external to right nipple ; exit over left 12th rib,
1 inch from mid spine.  Motor paralysis both legs, but sensory only of rvight ;
zone of hypersesthesia ronwd upper abdomen ; no priapism ; loss of control
over rectum, and retention of urine ; vight pnenmothorax : oo cough ; patellar

veflex absent; temperature, 1007,  Clystitis developed ; shooting pains i
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hatl legs,' and slight return of sensation in left ; dyspnea and jaundice.  Died
30th day. :

Past mortem.—Right lung muel damaged, communieated through hole in
diaphragm with large cavity in liver containing blood elot.  Post. surface of
body 12th dorsal vertebra deeply arooved ; durn not torn or perforated ; cord
did not appear damaged from outside. but when arachnoid was stripped
opposite groove in vertebra, a dark oval patch of partially absorbed blood clot,
3 inch long, was found. From lower end and sides of this patch the fibres of
cauda emerged.—(Major Lovearrp, R.AM.CL)

Case 38, —Private MceD., wounded 28th November. 1899 : admitted Lower dorsal
1 General Hospital a few days later. Entrance, left side, over seventh rib, E‘-‘E'W'- !

. - f T T e i ‘mmpression of
1 inch behind post. axillary line : exit, vight loin, 2 inches outside ant. sup. .o hwmer-
iliae ﬁlpine, and 1 mch above crest. ':_‘ﬂlﬂ]]lt‘i.l’;" Ij:i.m]}'siﬁ with anmsthesia to rhage)—No
level of umbilicus ; loss of control over sphincters.  Sensation began to return operation—Died.
in one week, and was quite normal in three weeks, when motor power also
began to return (vight sartorius and adductors). Entrance wound opened.
became septic ; eystitis and bedsores developed ; died 48th day.

Paost maortem.—Abscess size of hen's egg in back of left lung ; loin museles
infiltrated with fietid pus. Beneath dura at commencement of * canda ™ was
a partly organised clot, 2 inches long, adherent to corml and dura; some
splintering of 12th dorsal lamina which did not press on  eord.—(Clivil

urgeon THORNTON. )

Case 39.—Private [, wounded 28th November, 1899, at 800 yurds Lower dorsal
range ; admitted eight days later. Entrance (Mauser) at junction of right region.
clavicle with acromion : exit, left 10th intercostal space, 2 inches from spinal :;‘:ﬁ'ﬁrﬁp
column. Paralysis and imperfect sensation of both lower extremities ; reten- rhage)—No
tion of urine, l:}l'stit[ﬁ. and bedsores, thrtl.‘f after admission he recovered opemtion—Iied.
partial power and sensation in limhs ; died 47th day.

Post mortem.—Extra-dual hamorchage ; cord  practically uninjured ;
septic meningitis extending probably from bedsore ; cystitis and septic
infection of both kidneys.—{Civil Surgeon E. Hexsaax.)

Case 40.—Private F., admitted Maritzburg 17th Deeember, 1899, Dorsal region.
Entrance left shoulder : no exit. Paraplegia. Probably slight

A fortnight later eonid move left leg, and a month after being wounded E:}ﬁ'ﬁm_
l::l_:nuld move toes richt foot wvery slightly : Fr.-uluul recovery of sensation No operation—
right leg. No further notes. No later history to be obtained.—(No Recovered.
signature. )

Case 4l —Drummer W., wounded 15th December, 1899, admitted Dorsal region.
Maritzburg next day. Entrance on upper part of left shoulder, 1 ineh above No operation—
spine of scapula and about 24 inches from coracoid proe. : exit just behind Result not known.
right nipple.  Patient says he found bullet half protrading and pulled it out.

Total paralysis below chest. Three days later bedsores forming over sacrum.

No further history to be obtained.—(Civil Surgeon W. Stvart.)

. Case 42.—Captain R. C. D., wounded 12th February, 1902, Entrance Lower dorsal
size of half-crown, in right post. axillary Jine, about 1 mnch below level of region.
Erupfjle; part of bullet under skin at corresponding spot left side—extracted Laceration of
m four pieces. 5”!"& emphysema both sides, paraplegia ; no sensation below ml;fﬂ_ |Ef|'.l.fm!;[_
umbilicus ; paralysis of sphineters ; cremasterie reflexes present : no visible Operation—
deformity. Oo lath day could feel and localise pin prick both legs; 16th, Becovered (with
zone of hyperesthesia at umbilicus ; 28th, could move toes and legs o little ; Poralysis).
46th, could flex knees and adduct and abduct thighs feebly-—severe invol.
twitchings. = 7

Eighty-two tays after injury sensation was more or less perfectly

returned except for o pateh on upper and outer left thigh ; ankle clouus

vsent ; superf. reflexes exageerated ; bedsores healed ; l]ll;‘?-li}'ﬁiﬁ ol vectum ;
perfect control over bladder, Tll"r‘uliduﬂ. Med. Board London, 7th November,
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states that laminectomy was performad at a surgieal home by Sir W. Bennett,
and half a Mauser bullet removed from cord ; * has pain and severe muscular
twitehings in leps, but is improving.”  On 7th May, 1903, a Medical Board
reported, P:ll‘:l.i-‘ﬁi:l lower limbs continued, but considerable movement right
leg ; left leg also improving —ouly toes and ankle movable.”—(Lieutenant

Ricnarpsow, R.AM.C.)

Further notes on Captain D.'s case Ly Sir Wm. H. Bennett, dated
1dth December, 1908 —

On 1st December, 1903, his condition was as follows :—** Sensation in
both lower limbs nearly normal; co-ordination still defective, but much less
g0 than it was a month ago. Walking with crutches easy : walking across
room with a stick or the assistance of hand on chairs or table ]msiﬁle with
comparative ease. Jactitation of limbs tronblesome after prolonged exertion,
bt subsides at onee upon resting ; no pain.  Funetions of reztum and bladder
quite normal.  The progress towards improvement has been steady during the
last four or five months. To the best of my belief, no case has been previously
recorded in which imprevement has followed to the same degree where a
foreign body (half a I‘&mmer bullet in this instance) has been embedded in
the centre of the spinal cord for a long period and removed by npera.l:-iun-.
There is a reasonable hope that recovery may yet be nearly, it not quite,
complete.”

Caze 43.—Boer prisoner, C., wonnded 8th Februavy, 1902, Entrance
21 inches from right edge of sternum in fourth intercostal space ; exit 14 inches
to left of fourth dorsal spine. Complete loss of motion and sensation below
eighth rib in front and fifth behind ; sphincters paralysed. Clystitis developed ;
died 52nd (I.'J}‘,

Post mortem.—Cord soft and pulpy opposite fourth dorsal vertebra ;
Jni.miugl!.-: immflamed = no evidence of  fecetare. {Liul!teu.'uﬂ. H. Hiug,
H.A.M.C.)

Cask 44.—Private G. W., Manchester Regiment, wounded 21st October,
1903, Entrance below right clavicle : no exit, but X-rays showed bullet
21 inches So left of vertebral eolumn.  Pain in vertebral region ; paralysis of
motion and sensation from 1 inch below nipple line ; bladder over distended,
urine drawn off; cough with hemoptysis,

Cut down at level of fourth dorsal vertebra ; found bullet at :lepth of
1t inches, and removed it without difficulty—a 450 large leaden bullet.

Transterred Maritzburg 6th day.—(Major Bruce, R.AM.C.)

Case 45.—A. B., a Boer prisoner, wounded through lower dorsal region ;
symptoms of complete transverse lesion of the cord in this position. No
visible deformity of spinal eolumn, nor hypermsthetic zone. uminectomy
done on 12th d_ul.', lamine of 9tk and 10th vertebrse heiug l'ElIl:}\FEd; nix
fracture of newral areh found. The dura bulged into opening and was very
tense. No hwmorchage outside dora, but this membrane was dark in colour
as though hmemorrhage had taken place beneath it. Durs opened ; no clot
found. The cerebro-spinal fluid escaped evidently under great pressure. No
clot or injury to cord to be seen.  Dura sutured and w::unﬁ closed. The man
was allowed to recover from the chloroform while still lying half over on his
face ; he spoke rationally and appeared to have recovered completely from
the anwesthetic, but. died immediately he was turned on his back preparatory

to moving him from ihe table to his bed.—(Notes by Surgeon-General
STEVENSOX. )

Case 46.—Boer prisoner, H. €, wounded 18th December, 1901, h}? Lise-
Hltﬂhl‘d, al 1,600 _'l,.'tll'tiﬁ range admitted 12 Ceneral Hm'i[l-lil'll 29 dﬂ_}'ﬁ later.
Entrance just external to left sacro-iliac joint behind; no exit: X-ra
pegative,.  Had acute pain and numbness in left leg and thigh for half
au hour, but walked short distance. Both knees drawn up and rigid;
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ain when extended; no paralysis or anmsthesia : sphincters normal ; right
nee jerks absent ; nightly temperature, 101°. Eleven days later left kuee
jerk almost lost. Explored entrance ; removed many large sequestra from
region of left sacro.iliac joint, and part of inter-articular cartilage ; tunnel
passed upwards and to mid-line —no bullet found. Two months after
operation wound healed ; could walk, with full movement of hips; knee jerks
still absent.—(Major Lovuaeep, R.AM.C.)

Casg 47— Private E., wounded 23rd December, 18959, at 60 yards
range ; admitted 16 hours later. )

“Through buttocks and sacrum.” Complete paralysis of legs for nearly
a week ; ]:Hlill. in sacrum with some slight weakness in legs it he walked too
far when invalided 26th day. Had completely recovered four months later,
and returned to duty with his regiment.—(Civil Surgeon KEr.}

Case 48.—Private €., wounded on 6th February, 1902, medium range.
Bullet (Mauser) entered } inch to left of spinous ||:-|'-.-Lm.as of first lumbar vert. ;
exit 1 inch to right of ensiform cartilage : probably passed through stomach
and liver. No abdominal symptoms noted. Almost complete paralysis and
loss of sensation below site of injury (could just perceptibly move left toes).
Bladder and rectum paralysed. Bedsores rapidly formed, but healed in four
months. Sensation began to return in one month, and metion in four months ;
conld then slightly flex knees ; after seven months could move both legs well
at the hip and knee joints, bit no power over movements of feet.  After
15 months could get about on erutches.  Had severe pain in toes of hoth feet
a month after wound.

Condition on 22nd June, 1904, 2-%th years after wound ; still uses two
erutches, but ean walk a short distance with the aid of two sticks. Has good
power over muscles controlling hip and knee joints, but practically none over
these of ankles er toes, Sensation on right side to within 4 inches of ankle,
and on left it is almest normal. Muscles of both legs and thighs much
wasted, but not flabby ; a good deal of thickening and enlargement of right
knee. Has good power over bladder, but urine sometimes passes im'uﬁn-
tarily ; still has severe pain in toes at night and requires narcotics. General
health excellent.—{Notes by Surgeon Greneral STEVERR0X. )

Ter TreatmeErT oF GuxsHor INJURIES OF THE SPINE.

The general surgical principles which govern the treatment of these cases
in war are guite similar to those applieable to that of cases of fracture.
dizlocation in civil praciice.

The aveidance of any prolonged transport of these patients is most
important, movement being likely to produce or cause the recurrence of
heemorrhage ; but often the exigencies of a campaign make this impossible,
Absolute rest in bed ; the use of morphine =ubcutanecusly for the relief of
pain, which is sometimes excessive ; the attempt to postpone the occurrence
of eystitis by extreme eare for the cleanliness of the catheters used : the
treatment of the eystitis when it appears by washing out the bladder at
least twice a day with warm horic solution; the thoroughly antiseptie
treatment of the trophic sores and pressure sores which form ; and, oceasion-
ally, the cousideration of the possibility of goed effeet to be obtained from
operative interference. are the principal matters for the snrzeon to keep hefore
his mind.

Cystitis is, perhaps, more likely to appear early in cases due to gunshots
and treated in war hospitals than it is under other ;:iitl.tms;tmmus, becanse the

tients are, from the necessities of the case, liable to be left on the field for
ong periods before being brought to the field hospitals, and the consequent
over-distension of the bladder which may result from the primary condition
of retention of urine may be extreme and produce damage to the bladder
walls; and also in eonsequence of the general diffieulties of aseptic work and
of the sterilisation of instruments frequently met with on active service, The
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retention should be relieved as soon as possible. and no eatheter the aseptic
condition of which is doubtful should be used. The best instrument for this
purpose, when no stricture is present, is the soft-rubber Jacque's catheter, as
it stands builing with impunity. [t should be boiled each time after use,
then thoronghly washed in 1-20 earbolic lotion and kept in spirit until
again required, being washed ont with boric lotion hefore being used.
In those eases in which there is complete incontinence and constant :ﬁibhliug_
away of urine as it is secreted. the soft eatheter should be left in the bladder,
and the urine collected in a urinal, or led by means of a rubber tube to a
vessel beneath the bed, in order to nvoid moisture about the patient, which is
so likely to hasten the formation of bedsores.

Every effort should be made to keep bedsores as nearly aseptie as
possible ; they should be dusted with borie acid and iodoform, or with dilute
double eyanide powder, and dressed in the usual way, but with a freer use of
wool in order to lessen the effects of pressure.  But no matter what care is
taken in this vegawrd these sores will become mwore or less septie. The
necessary movemsnt of the patients, and the tenderness of the ulcers
in some cases, ecause great pain and distress during the renewal of
dressings, and an anmsthetic may have to be employed each time they are
changed.

Operative interference in these cases has never heen very successful in
its results. The reasons why it is even less likely to be 0 in cases of spinal
injury due to small-bore bullets, in consequence of the probable presence of
concussion effects, have alveady been alluded to. l:i‘i'tf.' indications for
operation are the existence of the signs of spinal irritation and pain due to
depressed bone, meningeal hemorrhage, or the lodgment of a bullet in the
vertebral eanal, conditions under which it is conceivable that operation might
be useful. Some of the conditions on which the symptoms depend might
be shown by the use of skiagraphy ; otherwise, the symptoms arising from
them ave so vagne and uncertain that the procedures carried out amount
merely to explovatory operations for the purpose of ascertaining the existing
conditions and for remedying them, if’ possible.

As will be seen from Table 9, operations on the vertebral bones were
performed in 7 of the 48 cases noted, with only two recoveries. In one
of the latter (Case 45) it appears to have been undertaken for the removal
of dead bone from the sacrum and neighbourhood of the sacro-iliac joint,
the vertebral canal not heing ﬂpenef; the case was, in fact, not a
“ laminectomy.”

The second case (No. 42) which recovered was operated on by Sir
Wi, Bennett seven months after the r-:r-t:f:ipl. of the wound, and * half a
Mauser bullet removed from the centre of the eord”™ in the lower dorsal
region.  This was a very unusual case ; for although the cord had, of course,
sulfered a eonsiderable lesion from the bullet, and all the signs of complete
transverse section were present at first, improvement in sensation was
noticed on 14th day, and in motor power on 28th day. The improvement
continued after the operation, and was still going on at the time of Sir
Wm. Bennett's last report, nearly two vears aiter the injury oceurred.

The following are the important details of the five operation cases
which died :—

(1) Operation on fifth day—no damage to laminz or pedicles. Post
mortemn . Cord partially divided ; body of vertebra tunnelled,

{Z) (']n‘ l:j:r.ln day—lamins fractured, dura perforated, softened cord
lesuing.

(3) On eighth day—complete transverse section of cord found.

(4) On fourth day—posterior neural arch found uninjured; bone not
interfered with; wound closed.  Post mortem: “ custard™ con-
dition of cord ; no heemorrhage ; no trace of builet track.

(5) On 12th day—no fracture of neural arch; dura opened to remove
clot ; none found.  No post mortem.

Case No. 45 in the notes was a particularly interesting one, and affords
an ohject-lesson for future guidance. On exposing the vertebra no fracture
was found, but the lamine were removed to ascertain if hmmorrhage had
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oceurred ; there was none extra-durally, but the diseoloration of the dura,
which was uninjured but very tense, was such that intra-dural elot was
suspected. The membrane was then opened for its removal, but none was
found, A very considerable amount of the cerchro-spinal fluid escaped,
evidently under high ‘Prmum, before the dura was sutured, and this was
apparently the cause of the man’s sudden death when he was turned on his
hack before renmving him to bed, the explanation, pl'ﬂmlmul:l_‘,‘, irr.:m;‘_{ that
the natural water jacket (or most of it) in which the brain and: spinal cord
are suspended having been allowed to escape, such a change in their condition
occurred that they were unable to earry on their functions.

The lesson to be learned from this ease is very appavent—the danger Danger of escape
of allowing any considerable escape of cerebro-spinal fluid when it is found of eerebro-spinal
necessary to open the dura during the operation of laminectomy, and the i
advisability of keeping the head and upper part of the body dependent when
the spinal dora must be incised, as recommended by Watson Cheyne and
Burghard at page 291, Part IV, of their new work, a ** Manual of Surgieal
Treatment,” 1900,

If “laminectomy ” for gunshot of the spine may be eorrectly defined to Results of
be an operation undertaken during the early days of a case for the purpose of 'I‘;";':'i“?h;'“':“-‘f =
removing any of the eauses of pressure on the cord, then none of the operations i
of this kin performed during the Boer War were successful.  In one of the
cases which survived (No. 46) the spinal canal was not opened at all, and in
the other (No. 42) the operation was performed seven months after the wound,
and considerable improvement had alveady taken place by that time. Of
course, this case was one of “laminectomy " 1“'”1"3"55 so-called, and a most
satisfactory one as well, but it can hardly be placed in the category of
procedures ordinarily referred to under that term.

Many of the spinal cases were, no doubt, complicated by wounds to other Injuries of other
important parts—in the aldlominal and plewal eavities and in the neck : but I.'::i‘“ :-"ﬂ:"gll" ;
these additional injuries need not be alluded to in this seetion.  They help to tha ::‘;i“',:_: e
inerease the death-rates in a elass of injury very fatal on its own account, but
they are common in all gunshots of this region.

The following table supplies the important details and the results
observed in the 43 cases noted :—

TapLe 9.—Gunshot Injuries of the Spine (48 Cases).

Repglon of Spine Injured.

. 3 | Total Porconloges.
Mature of Injury, &e. Corvical. | Dhowsal. | Lumbar,
Cnsea | Dhieed | Cnses | Dhied I1'_'l:i|:'l Thed | Cases | Died  Died | Recovered
] ] 41 % | & — | 48 F 3 58 -3 41 -G
With fracture of vertebral cinsl. . 3 3 13 143 — : - L 13 Bl 2 157
Conensdon of cord g | — | 1s T | 2| —| 18 T s itk -1
With hemorrhage - = & 5| = =} 5 5 100 -
With diveet lesson of cond by I
bullet gt ) P 3 | 1a o | = | = | 2] | mo 254
Bullet lud;ul_.. s w| == 8 3 1| —| 6 & | 600 B
Condition of cord nob asseriained | — =" g q i —| 8| s a7 5 _T..'_* =
Operation, oxclusive of extrastion | |
oFIJuE.. 3 i ] [— —_ ¥ 5 e | b, |_E' 5 “_-TI.'_I ___HT_
Recovered, more or less com- | |
pletoly .. = e S I — | 18 — | 2 i - $1 0
Bl .. . = = | = | FET i_2H 83 |
! —
Desthorates.. w0 00 o w':”u::'lt_ mﬁ:l. }‘ = = B4 3 —

From the above table it will be seen that of the 48 eases noted, injuries Remarks on
of the dersal region were the most fatal, the death-rate being 609 per cent, Table I,
as MFJPME[] to 60 per cent. for the cervical region. This reversal of the usual
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ratios is, of course, due to the small number—only five—of cervical cases
recorded, and that two of them were cases of slight concussion and recovered.
In five of the 41 dorsal cases extra-medullary blood clot was found on post
mertem, but it was impossible to determine what part the hemorrhage played
in producing the fatal result, beeause all of them showed conditions of the

avest character towards causing death, such as abscess of the lung, severe
injury of the liver, and septic meningitis from extension of the infection from
bedsores.

While the general mortality of the 48 cases was 583 per cent., that of
those in which fracture of the nenral arch or actual lesion of the cord (taking
the two injuries together) had ocenrved was a little over 78 per cent.

In cases where the injury is fairly low down, and when the bedsores heal
and the eystitis disappears, life may be indefinitely prolonged, although the
functions of the cord below the lesion are not recovered-—that is, although the
paralysis is complete, or almost so, and the loss of sensation is present over a
wide area.  In some of these more or less improvement may be hoped for as
time elapses (vide Case 48).
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SECTION III.
By the Editor.

(Nores or Cases conuecren By Lievr-Corosen Marnivs.)

GUNSHOT WOUNDS AND INJURIES OF THE ABDOMEN.
Guwsaor wonnds and injuries of the abdomen may conveniently be ilivided

into two principal elasses—(A) Non-penetrating wounds and contusions, and

(B) Penetrating wounds.

(A.) Non-PENETRATING WoUNDS AND CoONTUSIONS.
(14 Cases.)

OFf this class of abdominal injuries there were, so far as records of them
show, comparatively few instances met with in the Beer War, and in many of
these, judging from the notes given below, the diagnesis of non-penetration of
the abdominal cavity was more than doubtful. Tn previcus wars the majority
of this class of injury has been due to kicks from horses or contusions produced
by the wheels of gun earringes or wagons of various kinds; but in the Boer
War no abdominal eases appear to have been the results of such injuries. The
14 cases recorded here were all due to projectiles of one kind or another. The
dingnosis of non-penetration in these eases was always made to depend on the
site and direction of the bullet track, and on the fact that the symploms
which followed did not justify a diagnosis of implication of the peritoneal
cavity ; but, az will be apparent from the notes, the corvectness of the
diagnosis of escape of the peritoneuwm may be open to question in some of the
GRS,

This class of mjury was by no means free of risk in other wars, in
consequence of the probability of the ceeurrence of rupture of the solid and
hollow wviscera, and of the fact that the tears produced in a visens from
contusion is almost eertain to be of such extent—much greater than these due
to bullets—as to give rise to profuse extravasation in the one case, or to
severe internal heemorrhage in the other. Of all the cases seen in the American
War of the Rebellion, 5°3 per cent. died, and of those complicated by rupture
of the contained viscera 58 per cent. died.

Of the 14 cases seen in the Boer War one died, it being the only one in
which any definite signs of internal lesion supervened. This case (No. 7) was,
so far as I can ascertain, unique, for it was the result of a mere graze of the
abdominal wall close to the umbilicus by a small-bore bullet. The cuticle was
removed over an area of 1 inch by } ineh, but the true skin was not opened,
while immediately beneath the site of contusion there were two ruptures in
the ileum of considerable extent, giving rise to extravasation aur_{ weneral
peritonitis, and death after a few days. Fig. 17 at end of this Section shows
the abrasion of the cuticle and the ruptures of the ileum ; the specimen is now
in the R.A.M. College Museum. '

As regards the treatment of Case No. 7, and of others of a similar nature
due to ditferent causes in which signs of peritonitis follow, it is prohably
correct to say that they all require an exploratory operation immediately
definite symptoms develop. The difficulties of doing aseptie work in the field,
and especially in South Afriea, which will be reforred to later on, should not
be permitted to deter surgeons from performing laparotomy in cases of this
character. BSo many penetrating small-bore bullet wounds of the abdomen
recovered without operation in the Boer War, and the deaths following
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operative interference were so numerous that it soon became evident that,
under the eonditions which obtained in the late campaign as regards aseptic
surgery, there was a greater danger of death following when operations were
immediately performed than when merely expeetant treatment was employed ;
that, in facot, l:|1~lr|'!nh|il|:._.§ on non-interference was t:}mr}a[ug ihe lesser evil.

Viseeral lesions  But where solid or hollow viscera have been ruptured by contusion of the

Fram conlusion abdominai wallz, and evidences of internal ]l.:l.l-mm'r[mge or of |mrit.|)nit.is

always severe. l_FEj'l'i"IHIl. these nnmpliﬂ:l.ti-mf-: are so eertain to prove fatal consequence of the
great extent of the local damage produeed within the abdomen, that operation
becomes the lesser evil, and should be proceeded with, Many cases of small-
bore bullet wounds traversing the abdomen recovered without operation; bus
few, if any, of the cases of internal rupture from eontusions fail to eause
death, and recovery can hardly be expected unless the hemorrhage can he
contrelled, the apertures in the intestine closed, and the peritoneam washed
out by means of a laparotomy.

Moreover, the arguments against operation in bullet cases do not hold
cood in the latter elass of injuries ; for the peritoneal ecavity is already in an
extremely infected condition in consequence of the large amount of intestinal
contents which has been uxtl'av:maltrﬂ!l through the larger apertures usually
caused by eontusions, and therefore the conditions of field surgery which are
so oiten adverse to aseptic work need hardly be feared as being likely to add
to it. Granting the correctness of this line of reasoning, the necessary

When symptoms  conclusion follows that when symptoms develop—either of hwmorrhage or of

i'ull:;w iEr - 'El!'r'“nllill'.'i ifter o severe contusion of the abdominal wu]]s, Gperﬂ,tl"l.'ﬂ inber=

:::?;II::L:*EIT;TH ference shoulid be immediately proceeded with irvespective of cireumstances

justified, which are, in other enses, taken to preclude its l:mpluymuut.. “havasse puts
the mortality following on rapture without external wound at 96 per cent.
(** A System of Surgery, edited by Fredevick Treves,” p. 567); this enormous
dleath-rate must H»I.]:I‘v'}? be reduced ]1}" t)-[rl:l'ﬂ..l.ii.:]l,

The symptoms which ocenrred in the eases of non-penetrating wounds
and contusions of the alidomen eannot be referved to here, becanse no details
of value are given in the notes of cases; it would, in fact, appear that
practically no symptoms supervened in any of them exeept the one which
died.  Of the 14 cases the mortality rate was 7-1 per cent.

(Funshot Wounds of Abdomen ( Non-penctrating).

Flesh wound of 'ase 1.—W. B., wounded 18th February, 1900, at 600 yards range ;
E:i";‘[‘;“i'lﬂgbf““_ admitted 3 General Hospital four days later. :
St Entrance left side of pelvis 4 inch below erest and 31 inches behind ant.

Lecoversd. ek c 4 . :
sup. iliac spine ; no exit. Bullet removed from under skin 37 inches from
mid-line of abdomen on a level with ant. sup. iliac spine.

Lying prone when shot ; bullet pierced edge ilinc crest, and some necrosis
took place, but, except for “slight stiffness,” was discharged quite well
415t day.—(Civil Surgeon A, Youna.)

Flesh wound of Case 2.—G. B, wounded 25th May, 1900, at about 50 yards range;
yoriothse=—:io admitted 3 General Hospital eight days liter,

abdomine signz—

Puiimieal Entrance § inch above umbilicus and 1} inches to right of mid-line :

exit over eighth rib 5 inches from its sternal end.  Bullet was deflected by a
button-—entrance aud exit large (former § inch by § inch, latter 1} inches by
3 inch); both wounds discharging freely, otherwise no disturbance ; sent to
Cape Town next day.—(Civil Surgeon A. Youse.)

Flesh wound of Case 3.—C. B., wounded 19th May, 1900, at 90 yards range ; admitted
Jsrictie—Nu 3 General Hospital 14 duys later.
T::f];'_'l_':_’l'\::?";':s" Entrance 1 inch to vight and 1} inches above umbilieus ; exit over eighth

left vib, 3% inches diagonally from entrance.  Kneeling when hic ; both wounds
large (entrance, inch by L inch ; exit, 1% inches by 3 ineh) ; both suppurated,
but otherwise nothing serious ; flesh wounds of hoth legs and right heel also;
sent to Cape Town next day.—{Civil Surgeon A. Youxnu,)
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('ask 4.— Private P., wounded 16th February, 1900 ; admitted 4 Btn.ti:tm:u'}'
Hospital next day. Entrance (shrapuel), circular with bruised edges, midway
between left last rib and iline crest ; no exit. Abdomen hard and tender :
complains of pain about umbilicus, but symptoms ul)c:t:ln'n?] by morphia ; under
anmsthetic track was found to pass towards lower end of kidnev ; no signs .l-l
injury to peritoneum ov viscera ; “ did well *; sent to 4 General Hospital for
X-raying.—(Civil Surgeon A. NurHaLL.)

Case 5—G. H., wounded 21st February, at 350 vards range. ]':!'I_I:!'ﬂ.lmi]
(Manser) right loin;: exit below right costal margin at ninth rib. Simple
flesh wound which * healed quickly and well.” —{Hospital Reeords.)

Case 6.—Wounded at Rhenoster Kop. Entrance (Mauser) 2 inclos
above Poupﬂrt,'g licament and 1 inch to inside of 1‘ig|lt ant. sup. iliac spine ;
exit just below and outside pubic spine same side, T

Abdomen rigid and painful; pulse rapid, and temperature 1007 F.;
swelling and induration in bullet track ; glands in groin enlarged ; no symptoms
of penetration ; had to remain in bed some weeks, but eventually returned to
duty.—(Hospital Records.)

ASE 7.-—This was a peculiar case. The patient was struck by a Mauser
bullet a little above the umbiliens, but in such an obligue direction that the
akin was only grazed and the cuticle removed over an avea 1 inch by § inch
in extent without injury to the true skin, Peritonitis et in and the man
died on seventh day. n post swrtem two roptures were found in the ileum
immediately beneath the point of impact by the bullet.  The apecimen is now
in the museum of the B.A.M. College, and Fig. 17 is a photograph of it,
showing the abrasion of the skin and the ruptures in the gut.

Case 8.—Corporal T., admitted 3rd May.
sup. iliac spine; no exit.
just external to iliac artery. External eutaneous and anterior erural nerves
damaged. The momentum of bullet was lessened by its passage through o
Ij]u'&lof tobacco labelled “ Lucky Hit Tobaceo.”” Reecovered.—{Civil Surgeon

. W. Sarrn).

Entrance (Mauser) below ant.

Case 9.-—Corporal W. received a graze by a shell fragment over left
lower quarter of abdomen, which appeared to have caused little inconvenience.
He also had in addition a very severe shell wound of right knee-joint, fracturing
femur, and a flesh wound of imner side of left thigh., After seven days he was
trangferred by convoy to Kroonstad, with little pain, and temperature 99°.-
(Civil Surgeon W. Snrex.)

Cask 10.—Drummer L., wounded 11th Februavy, 1902, Entrance § inch
above crest of ilium and 4 inches from ant. sup. iliac spine; exit 3 inches
above, in same vertical line.

Left on veldt nine hours; no abdominal distension or vomiting ; slight
impnirment of movement. EKept 11!153‘; and on starvation freatment : gnn.:]

recovery ; returned to duty.—(Captain H. Warrox, RAM.C.)

Case 1l.—Prvate W., wounded 18th February,
2 General Hospital about end of same month.

Entrance (Mauser) at outer and lower part of left huttock; exit at
top of 12th right rib—bullet glanced off ilium and crossed spinal eolumn in
its eourse, fracturing second lumbar spinous process.

Exit wound soon eclosed but entmnee suppurated ; considerable pain in
latter, and also above outer part of Poupart's ligament ; fulness extendin
to umbilicus soon appeared ; extra peritoneal abscess opened over Poupart's
lignment and drained ; wound healed ; invalided after three months with
limited movement of hip joint.—{Reeords 2 General Hospital, )

1900 : admitted

*“ Bullet removed from deep abdominal museles, P
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Case 12—Dr. McB. struck by an empty shell case, 28th Nowvember,
1899, which reocheted from ground and hit his water-bottle, which was
hanging over his epigastriom: fell from his horse on some large stones and
lay unconseious for an hour.

Vomited much blood when he came to: melena and hematuria for two
days : tingling down hoth legs for a week.

..!\{Imii.-tmi{ﬂ General Hospital ninth day ; walked much bent, with the
aid of a stick ; slight rigidity and pain on pressure in epigastrium ; sensation
normal in both legs ;: motor power very much dimiuishuf and knee jerk on
same side lessened ; no irregularity of spine, but pain on pressure over
lumbo-sacral region, and rotatory movement caused mueh pamn.  Remained in
this condition till 21st day, when while sitting on ground he was foreibl
pulled backwards by another patient at play; suffered much pain, i"aiutmi
and was earried to bed ; found now to have complete motor paralysis of both
legs ; sensation normal and knee jerks increased. “Next day at 1 p.m.
complained of severe sheoting pains in lower abdomen and both legs; five
minutes later found he could move toes, and in an honr ecould fex his knees
and extend and raise both heels off' the bed.” TFrom that date he rapidly
regained power in both legs and soon could walk quite straight. TRecovered
almost eompletely when invalided 80th day.—(Reeords 2 General Hospital).

Case 13 Private D., wounded 12th February, 1900, at 100 yards
range ; admitted five days later.  Entrance (Mauser) on most prominent part
of right buttoek ; exit just above centre of right horizontal pubic ramus.
Neuralgia of great seiatic with hypermsthesia of sole of foot; slight rise of
temperature.  Shghtly improved when invalided a month later.—(Civil
Surgeon STUART.)

Case 14 —Corporal MeC. admitted 10th June, 1900. Entrance
{Martini-Henry)} 14 inches below right iliae crest and 1 inch behind ant. sup.
spine ; no exit.

Sinus passes backwards 6 inches to sacro-iliac joint on same side, where
X-rays show bullet ; suppuration two days after injury; intense sciatica on
that side.

Two months later, when invalided, pain had disappeared, but sinus
ieading down to bullet remained. —(Civil Surgeon RowgLL.)

(B.).—Pexprramine Wounps,
(207 Cases.)

In diseussing the subject of penetrating gunshot wounds of the abdomen,
on the notes of the details available of the 207 eases recorded in the Boer
War, or, indeed, under other circumstances, it is almost impossible to
differentiate the symptoms and the death-rates due to injuries of the various
individual viscera. When, from the presence of certain symptoms and from
the direction of the bullet track, injory of any particular wiseus is assumed
to have taken place, it is practieally impossible to exelude the oceurence of
'ttljll.l'i(:ﬂ io other viscern as w:—:ll, o Lo i'm-mglﬁs& how fin: the a}rmptnmﬂ and the
mortality depend on the damage done to the viseus in question, and how far
Lllu}-‘ Iy be due to wounds of other parls within the cuvit}* in its IJ.Ei.ghbﬂl.lr-
hood or at a considerable distance from it.

Wounds of some .f-_ipl_-{:':u.] TN within the aldomen, as, for inﬂt.&'llcﬁ, the
liver, the stomach and the kidney, commonly give rise to signs which are
peculiar to themselves; but, on the whole, the symptoms produced by a
penetrating ganshot wound of the abdomen must usually be those of injury
to more than one portion of its contents. The one symptom which is common
in most eases, when any symptom occurs, is, of course, peritonitis.  With
regard to the death-rates, it is still move difficult, without post morfem
examination, to decide how far they are due to injury of particular organs,
except that peritonitis or internal hmmorrhage are the causes of all the
deaths which take place ; and these may result from almost any penetrating
wound,
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In summing up, therefore, the notes of the cases, and specially with
regard to mortality rates, the most useful method appears to be to refer to
injuries of a particular viscus as being so when * it seemed to be the only one
wounded,” or when, ** in conjunction with probable wounds of other viscera,
it appeared to be the principal organ wounded,” principal, that is, as regards
its tendency to cause death.

One of the most remarkable observations made in the war in connection
with penetrating gunshots of the abdomen was the large percentage of cases
in which no signs of visceral lesion were noted, viz., 223 per cent. But
evidently the phrase “no signs of visceral lesion noted ” refers to the absence
of symptoms goon after, or, gometimes, for many days after the receipt of the
wounds, for later in the course of 8 of these eases, operations had to be

ormed, with 3 deaths, as will be seen from Table 11 ; in fact, 3 out of the
4 deaths under this heading took place after operations had been performed,
but they were all cases in which severe peritonitis had supervened.

Dividing Class B into three sub-sections will enable the discussion of

these cases to be made more clearly -—

Sub-section I, including all cases in which both the symptoms and the
known direction of the track of the bullet strongly indieated wound
of a particular viscus ;

Sub-section II, including all cases which, judging from the divection of
the track of the bullet, injuries of particular visecera were strongly
indicated, but in which the symptoms were too indefinite to render

oration of a particular viscus undoubted ; and

Sub-section 1T, including all cases in which no symptoms of visceral
lesion were to be noticed.

The cases coming under these three sub-sections were by no means
clearly distinguished from each other by well-defined limits ; on the contvary,
they shaded into each other, especially the two first, and to such a degree
that Mauser bullet wounds of the abdomen became one of the curious enigmas
of the Boer War. In some of the cases—and a large proportion, too—
absolutely no signs of visceral lesion developed, although the missile evidently
had traversed the anatomical regions occupied by eertain viseera. In others,
indefinite and ill-developed signs, only warranting suspicion of visceral injury,
showed themselves ; w}hile in others the signs were so well marked that
dam to the contents of Lthe cavity was beyond question from the first.

ost surgeons went to South Africa unt.iﬁilmt.iug the production of such
wounds of the hollow viscera by small-bore bullets traversing the intestinal
area as would be practically certain to be followed by extravasation and
peritonitis, and that those implicating solid organs would be eomplicated by
severe internal hemorrhage. With these preconecived ideas it was natural
for them to eonclude that laparotomy would afford the only hopeful means of
treatment, as by it alone could the internal lesions be repaired, the peritoneum
washed clear of infective matter, and hamorrhage controlled.  But it is safe
to say that everyone was surprised by the oecurrence of cases of the class
above referred to, cases in whieh it was evident that the intestinal area or the
situation of the solid organs was traversed and signs neither of peritonitis or
haeemorrhage presented themselves.

Sub-seetron 1. —1In this class it is convenient to include some cases which
showed severe general symptoms, but in which the recognition of the
particular viscus wouunded was only made at peost-morfem examination.
There were 114 eases recorded under this sub-section, with 34 deaths.

Sub-section IT.—In this class there were 46 cases with five deaths, and,
as in these cases diagnosis of the particular lesion was doubtful, a note of
interrogation is placed in the marginal notes after the viseus supposed to be
wounded.

Sub-section 1If-—In this class there were 46 cases with four deaths
one apparently due to peritoneal infection from outside (Case 161), and three
from peritonitis setting in snddenly during convalescence.

When the ecases that died, which sconer or later developed general
peritul:it.i& are removed {rom Sub-seetions 11w l”. there still 11'1‘|L|1'm 1
these two clusses together, 83 cases out of the total 207, which showed no
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symptoms whatever, or in which the symptoms were so indafinite that, but
for the direction of the bullet track, lesions of viscera would never have haan
suspected in them. Thus it EmFIJened that in as large a };‘mpnrt.wn as
40 per cent. of the 207 cases of penetrating gunshots of the abdomen,
diagnosis of visceral lesion was impossible,

This matter becomes still wore interesting if Mauser wounds only are
considered, exeluding cases due to shell fragments and bullets of the larger
types.  OF these there were 183. Omitting the nine fatal eases which,
althongh entered as coming under Sub-sections IT and IIT, developed
peritonitis and died, leaves 74 cases ont of 183 Mauser wounds through the
abdominal cavity in which damage to the contained wviscera could not be
dingnosed because no symptoms ol such complications presented themselves ;
this means that 357 per cent. of penetrating Mauser wounds of the abdomen,
judging from the absence of symptoms in these cases, appeared not to be
complicated by perforation of the viscera,

While the canse of this apparent immunity of viscera to injury is mostly
an academic question, it 18 also one of some practical interest, In former wars,
when glower-travelling bullets were used, it was attributed to the fact that the
loose attachments of most of the hollow viseera, their slippery surfaces, and
the slight resistance offered by them, enabled them to slip aside without
receiving injurv.  Many instances of this kind arve referred to in tha * Burgical
History of the War of the Rebeilion,” although the evidence in favour of this
explanation in the majority of them is Far from being unequivocal, as is
pointed out '|:|1. the authors of that work,

But to take for granted, as has been done by some surgeons, that the
sune theory is sufficient to explain similar cases due to Mauser bullets is to
agsume too much.  Dr. Parks, of Chieago, experimented on anmesthetized dogs
by firing bullets of small ealibre through their abdominal eavities in the
intestinal aren, and found perforations of the intestines in every case where
the site of the bullet track led him to expect them.

The theory that the intestines elip aside and so escape perforation, in
those eases where symptoms do not arise, does not appear to fall in with the
known characteristics—small diameter and high velocity—of the modern rifle
bullet.  If cases of the kind were the exception, and few in number, it might,
perhaps, be admitted that this very unexpected and extraordinary state of
things was present ; but, on the contrary, in the Boer War cases of apparent
immunity ot the ir:tvsLim—*, when penetration of the eavity was unquestionable,
formed a large proportion of the abdominal cases met with. Indeed, so many
cases of this kind were seen, and so many of them recovered withont operation,
that their occurrence became one of the main reasons w hy surgeons felt that
aperative interference was not warranted in abdominal cases until such
symptoms had supervened as dcmmlstmtc:d the hopelessness of the cases
unless operations were undertaken ; that, fact, the older theory that
diagnosis of mere penetration Justlﬁed iapﬂmmmjr must be abandoned, and
that the onset of sy mptoms must be aws aited before surgieal procedures were
carried out.  For this is certainly the outcome of our experience in the late
campaign, at all events under the circumstances which existed in South Africa
as vegards the diffieulties, often quite insuperable, of doing even fairly aseptic
'u.mk on active service,

It is significant also to observe that some of the cases which the surgeons
who noted them eonsidered properly placed in the category of “ No signs of
visceral lesion noted” were certainly not cases in which no lesions had
oceurred ; no symptoms appeared during the early stages of their treatment,
but complications supervened later, and, either during operations or at post-
morten examinations, apertures were found in the intestines. And, further-
more, it is not justifiable, in this connection, to lay much stress on the fact
that, at some post-mortemt examinations maude a month or more after the
receipt of the wounds, it is not definitely stated in the notes that perforations
were discovered.  In the huery and pressure of field work it is likely that
the examinations were hastily and incompletely macde ; suppurative peritonitis
and adhesions were present, and even under the most favourable cireum-
staices small perforavions may be difficult to find after the lapse of so long
a time, or they may have so healed as not to be wvisible, as happened in
Case 161,
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That signs of peritonitis do not almoest immediately set in must, of Perforation with-
course, depend on one of two things: («) that apertures are not produced in f:tl:t 'I'*_:'lr:‘:ﬁ‘!ﬂ'
the howel wall, or (b) that extravasation sufficient to cause symptoms does t.na: explanation.
not oecur. Which is the most probable explanation is the moot question. The
inference to be drawn from the argument that integrity of the intestine
must be the only reason for the absence of symptoms is that all apertures in
the bowel wall must eause extravasation rmﬁicieni. to produce signs of
peritonitis, but this may not be a gound conelusion to arrive at. The average
size of a normal Mauser aperture in the intestine is quite minute—% of an
inch or less. No doubt there is a tendency to leakage, no matter how small
the hole may be; but if any conditions can be suggested that would tend
to assist this character of the opening (its minuteness) in limiting the
amount of the extravasation, it is conceivable that it might be so smull in
quantity that general peritonitis need not necessarily follow, Many causes
which must tend to limit the extravasation from normal Mauser holes are

resent in gunshots of the intestine—(1) the small size of the aperture;
2) hernia of the mucous membrane; (3) paralysis of the gut due to the
injury, eausing cessation of the onward movement of the contents; (4) closure
nl}] the holes from the effect of the cress-action of the contraction of the
longitudinal and circular muscular coats ; l:frtl escape of gas and consequent
ml“ﬁpse of the gut; and, most important of all, %ﬁ} the rapid formation of
adhesions sealing the apertures against adjacent coils. Furthermore, certain
conditions are :;F{mpormnee in assisting these causes, or, rather, in permitting
them to have the effect of limiting the amount of extravasation—{m) an
empty state of the bowel, the wounded man not having had food or drink
for some hours before being injured, and his not rveceiving any before arrival
at the field hospital ; and (4) that he has the good fortune not to be disturbed
by being transported, either by stretcher or wagon, towards the rear soon
aIJ'l:ar the receipt of his wound.

In many of the cases in which no symptoms supervened, such remarks
as “ lay where he fell for several hours,” “ was not brought in for 12 hours,”
“ was treated at first in a farm-house,” are made, showing that many of
these patients were not soon subjected to movement. Sir F. Treves* alludes
to the bad effects of transport with regard to the abdominal eases at Spion
Kop, saying that “ they were, from a surgical point of view, hopeless,
having been carried by hand and wagon over the difficult road between the
top of the hill and the field hospitals.” He™ also states that he is “ certain
that the hole (in the %xt-] is closed almost directly by the apposition of other
coils of intestine” There are notes of two cases of abdominal wounds
gustained hr officers of the Medical Service which are of special value in
this connection ; both patients were fusting when wounded, and refused to
take water when offered to them, and both lay where they fell for many
hours ; both recovered and are still serving.

For adhesions to form rapidiy between the adjacent coils of intestine,
it may be said that some slight amount of extravasation is useful, for by
means of the irritation set up by it, Nature is prompted to initiate the
processes by which the adhesions arve developed. Three or four hours (or
even las? have been found sufficient for the formation of adhesions sutliciently
firm to close apertures in intestines, and if, during that time, the patients are
left undisturbed, these may be effective in closing off the general cavity
of the peritoneum from any widespread infection. Unless these adhesions
are broken down by movement, no symptoms will follow ; or, if the infection
has occurred to a somewhat greater extent, a localised peritonitis, or intra-
weritoneal abscess, may be produced, and may be treated in the usual way

y ingision and drainage when its position becomes evident, with a good
prospect of suceessful result.

While admitting the bare possibility of bullets of small ealibre passing
through the intestinal area without causing visceral lesion, it must be that
the number of such cases would be represented by a very small fraction
per cent. It is contrary to the resnlis of experiment and to the known
probable effects of a small bullet at its ordinary rate of veloeity.

* 4 Medigo-Chirurgicea]l Transactions,” Vol. LEXXXIL, May, 19040,
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Mr. Cheatle's case (No. 74) Las been put forward by him and quoted

by many others, as proving the possibility of a bullet traversing the area

of the small intestines without injuring them ; but in reality it proves nothing
of the sort. Careful examination of three hodies in the post-mortem rooms
at Bt Thomass and St ]"III'LI‘_}'!IH Hﬂi-']ﬁtnlﬁ demonstrated to me and to the
surgeons working there that, with the entrance and exit wounds in the
situations fixed by Mr, Cheatle, the track of the bullet between the emeum
and sigmoid flexure had been almost entirely extra-peritoneal, through
probably the body of the last lumbar or first sacral vertebra, and not amongst
the intestines in front of these bones, and that this was the true explanation
of the eseape of these viscera, not that the bullet had passed amongst them
without injuring them® (Figs. 18, 19, and 20). Buoch observations, oo, in
the notes of cases as “no perforations seen,” and the like, are by no means
convineing that perforations had not been produced ; they sometimes heal
quickly, and they are often overlooked at operations. Tt would truly be an
extraordinary faet if, in the eases noted below, absence of visceral lesion were
the true explanation of absence of symptoms, for this was noticed in
222 per cent. of them. It is a still more unexpected event that no leakage
should take place from wounds in such large arteries as the axillary and
superficial femoral, but Nos. 83, 84, and 126, under © Wounds of Arteries,”
are cases in point where no extravasation of blood was found when the vessels
were seen at operations or on posi-morten examination. ;

Some special organs afford speeial symptoms of having been injured—
hematemesis in stomach cases, escape of bile in liver cases, occasionally ;
hiematuria in kidney cases ; haematuria and escape of wrine in bladder cases.
But many of these symptoms may be present in any case, with peritonitis
common to all except where the large intestine, bladder, or kidtley is wounded
extra-peritoneally, and even in these the peritoneum may become infeeted by
extension from the extra-peritoneal wound. The symptoms present, then, in
any particular case are the sum of the symrmms due to injuries to the various
viscern implicaved in the bullet track ; and, as in many of them no symptoms
at all develop, it Lappens that the divection and site of the bullet traclk,
combined with the known anatomical positions of the contents of the abdomen,
are the only reliable signs indicating the probahility of damage to any
particular part within, and the probability may be taken as highest
possible when these conditions point to it g

The amount of dumage a bullet traversing the abdominal cavity is
capable of producing on the eontained viscera depends Jaygely on the direction
in which it passes.  Transverse, vertical, and oblique wounds are more
dangerous than antero-posterior ones, heeanse in them the perforation of the
hollow viseera ave certain to be more numerous, and injuries of the solid
viseera ave likely to be prodused as well.  This opinion has alwavs been held,
and the experience of the late war further eorvoborates its correctness.  Sir
Frederick TrevesT evidently takes this view, for in dealing with the question
of laparotomy on a campaign, he states that he * would exelude from apera-
tions all cases of transverse or oblique wounds above the umbilicus, becanse it
15 practically impossible to do all that is required " in these cases. :

Internal heemorrhage froin omental or mesenterie vessels, or from solid
organs, exclusive of mere hematemesis, hmmaturia, or melena, oceurred in
25 eases—that is, in 12 per cent. ; and of these 25 cases, 17, or 68 per cent.,
died. These figures by no means represent either the incidence of this
complication or the death-rate really due to it for the total number of
abdominal cases met with during the whole war; for it must be remembered
that the cases from which they are derived had all lived long enough to reach
field or stationary hospitals, whereas the majority of such cases, when medium
or lurge vessels are woundad, die on the field before surgieal aid can be given
them.

Extravasation of the contents of those lollow viscera which have a
complete peritoneai cont did not, as already stated, oceur to any marked
degree in umrll}' all the cases where the ]:-ul‘ltﬁt traversed the cavity of the
abdomen, and 1ts absénce, or inconsiderable amount, is referred to frequently

* See = Jowrnal of the BAM. Gongps” for Janoary, 10
i !il.t‘:l.l!i:!u-i:hil'uI'Eill,:;l.l Transnctions,™ Viol, LXXXIIL
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in the post mertem reports. But it was indicated by peritonitis, which was

nt more or less in 164 cases, or 792 per cent. ; and of these 164 cases,
59, or 359 per cent., died. But when those parts of the large intestine or of
the bladder which are devoid of pevitoneum were wonnded, extravasation into
the cellular tissue invariably cecurred, giving rise to cellulitis and gepticiemia,
and usually causing death, showing, as Mr. Makins has ohserved, that extra-
Parif.um:n] wounds of the hollow viscern were more fntal than those in which
the peritoneal surface was opened, exactly the reverse of what was formerly
believed to be the case. In some few of these peritonitis did oceur from
extension of the infection from the extra-peritoneal wound to the neighbouring

itoneum.

With regard to the remaining 43 cases, in which peritonitis is not noted,
it may be that any slight signs wﬁieh developed in them were masked by the
use of morphine,

The bullet lodged in 41 cases, or the large proportion of 198 per cent. Bulles lodged.
Tkis is explained by the length of the bullet track in some of these cases,
extending as it did from the upper part of the chest to the pelvis, and

the fact that it frequently passed throngh the pelvic and other bones.

he missile, including a fuse-serew and a shrapnel bullet, was extracted in

19 cases, or 46'3 per cent., of the total cases in which it was retained. In two

other cases, Nos. 105 aud 114—one of which, 114, was quite a surgical

curiosity—the bullet was passed or extracted throngh the nrethra. Mr. Makins
reports a third case in his ©“ Surgical Fxperiences.”

Laparotomy for Gunshot Wounds of the Abdomen.

On the suppesition that all bullets which traverse the abdominal eavily Apparent neces-
produce visceral lesions, and peritonitis or internal heemorrhage, the teaching, E"-‘i I;‘L”ﬁ""“"""“
previous to the Spanish- American and Boer Wars, regarding the treatment of ™ 7 55
pﬂlmﬁrﬂ.ﬁu? gunshot wounds of the abdomen, was that they could hardly
recover unless laparotomy was performed, and the intestinal apertures closed,
the hemorrhage controlled h}'ﬁiu;at ure, and the extravasated matter washed
out of the peritoneal cavity. This conclusion was a perfectly logical one to
derive from the premises—that penetration alwavs ineluded visceral lesion,
and that visceral lesion always im:&url:*:l extravasation and general peritonitis,
or internal hemorrhage, and death in either case, unless operative interference
were undertaken in order to carry out the necessary procedures,

But practical experience in both the late wars has proved thai the Espericnce

mises were incorrect, and, therefore, the conclusion wrong. 1t may b proved operation
true that penetration does not always mean visceral lesion and the fatal lr:-::l:;:'mys
complieations and results above named; but it is unquestionably true that

netration does not always inelude such visceral injuries as must inevitably
result in extravasation of the intestinal contents in such quantity as will
certainly produce general peritonitis.

The majority of surgeons whe went to South Africa during the early days
of the war were convinced of the correctness of the old theory in this
connection ; thus they naturally believed that laparatomy was the only means
to employ on recognition of penetration in abdominal cases, They believed, in
fact, that the same procedures should be carried out on a campaign as would
certainly be employed on similar cases in a civil hospital at home, But it is Circumstances of
here that the differences in the cireumstances under which these cases have to Civil hospitals and
be treated on active service and at home come in for consideration, A surgeon E‘?&:J&:ﬂ“tﬂl“
1% nutjustiﬁad in ﬂX]_'j'l}l‘illg the abdomen, unless death is otherwise inevitahle, )
if he cannot [ZI'I'MHL"&H}' guarntes gi1ch ii&it’!pﬂt‘: conditions of the wound he
ﬂa.u..kﬁl, and of his hands and instruments, that he will be enabled to remove
aH infﬂul-ive matter H«]I'E‘l'lril_}' {ree in the i.‘ﬂ,"?il,_}‘, and that has ]mwr;'-*]l:u‘.ew will ,":11:1
none to that already present—in a word, that the wound will run an aseptic
course. These conditions are to be obfained in a ecivil hospital ; the surgeon
has unlimited possibilities as to assistance at such operations, as well as for
nursing the cases afterwards ; the operations can be done deliberately and at
leisure, not at a time of over-pressure of work with the hospital suddenly
filled with wounded men ; the snrgeon and his assistants who do them are

(6786) K 2



Favonealde con-
ditions al=ent in
Bossr VW ar.
Water for lotions
nob obiainmble.

Laparotomy nt
sislicnary
hospatals,

Primary
laparotomies
practically
abandoned.

Lapaaiomy for
internul
hwmorrhage.

i

not hampered by the knowledge that spending hours on operations on these
men, the majority of whom will die in any case, entails the neglect of the
teeatment of others who will probably die or lose their limbs as the divect
consequence of that negleet ; and, besides, patients with abdominal injuries
are fairly eertain to veach the civil hospital for treatment within six hours of
the accidents to which they are due.

None of these favourable conditions were present in South Africa, and
seldom ean be caleulated on in any campaign ; but the circumstances which
were especially against the performance of laparotomy in the Boer War were
those on which ?lupwmlud the impossibility of anything like really effective
antiseptic surgery at the front, in the field hospitals, w%mm these operatinis
must be done to give good results.  Thoroughly antiseptic work is impossible
without a practically unlimited supply of the various antiseptic lotions, and
this predicates an unlimited supply of water suitable for making them. This
was where antisepties failed to a large extent during the Boer War. Water
suitable for lotions was seldom available ; what could be obtained was neavly
always muddy, and, therefore, would not pass through a Berkefeld filter ; 1t
was, on many occasions, unspeakably dirty and foul-smelling, contaminatesd
with exereta of eattle and of Ih'ul:nun beings.  Water from the rivers was baid,
especially from the Modder, but that eollected in “pans ” was worse.  Boiling
was, for the most part, unpossibile, because fuel was searce and seldom to be
obtained in sufficient quantity even for cooking purposes. Under these
circumstances, as might be expeeted, laparctomies failed to save patients on
whom they were performed in as high a proportion as 69°2 per eent., and the
cases which recovered were, with two exceptions, only those in which the
munipulations which were required within the abdomen were of the simplest
kind ; of the 15 cases in which the intestines were repaired by suture or
resection 733 per cent. died.

The difticulties as to water for lotions and for the sterilisation of hands
and nstruments did not, of ecourse, exist at general and stationary hospitals ;
means were to be obtained there for operations under fair or g conditions
as regands * antiseptic precautions.” Accordingly it happened that the two
suceesslul reseclions (Nos. 36 and 43) out of the three noted below were
performed at fixed hospitals—one by Dr. Neale at Esteourt, and the other
by Mr. P Luke at Kroonstadt. Both cases were treated under the most
favourable conditions, Neale's six hours, and Luke's 12 hours, after the receipt
of the wounds, The third resection was done at a field hospital, and died.
OF the other six recoveries in whieh the abdumen was opened :—

2 were for suture of the intestine :

1 was for colotomy ;

1 was for artificial anus ; and

2 were for the purpose of irvigation and drainage of the cavity.

Most of these also were treated at fixed hospitals, and were not primary
laparotomies.

Secing the great mortality which followed operations on the abdomen,
surgeons soon practically abandoned primary laparotomy in field hospitals;
then many cases of evidently penetrating wounds were found to have
recovered with little or no indieation of viseeral lesion, and soon it seemed to
be the generally accepted opinion that no abdominal case required operation,
certainly not as a primary laparctomy, and ouly at a later I}E.'-'I‘.‘il:.'l(i] if the
symptoms present showed that recovery was hopeless without it ; but by that
tume they were usually hopeless in either case, with or without operation. In
consequence, then, of the impossibility of doing these operations under even
fairly good antiseptic conditions and of their high mortality, as well as of the
fact that many eases recovered without interference, it is evident that the old
theory of the necessity of performing laparotomy in all penetiating gunshot
wounds of the abdomen requires modification to the extent that operations are
not justifiable unless such symptoms oceur as point strongly to the onset of
peritonitis, and not even then if means and materials for antiseptic work are
not. available.

O the other hand, operation for the control of internal hamorrhage in
atilominal eases 18 in a different position. When large vessels within the
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abdomen are wounded, the cases, of course, do not reach the field hospitals.
But when medium and sinall vessels are lacerated, death may not oceur so
rapidly, and cases of this kind do come under observation and may b
amenable to treatment, and, naturally, this can only be earried out when the
abdomen has been opened.  Even the smaller vessels in the abdomen give rise
to persistent hemorrhage when torn ; there is little or no tendeney to clotting
in their eut ends, nor can any tension be set upon them such as would tend to
cause cessation of bleeding into the more resistant stroetures of a limb ; even
amall vessels in this situation tend to bleed until a ligature is applied, or
dearh takes place, .

Hmmorrhage to any dangerous extent from Mauser wounds in sold
organs seldom oceurred, except occasionally in the ease of the liver and the
spleen ; and wounds even in the latter organ do not, as formerly thought,
A{)Wﬂj'ﬂ- eontinue to bleed until death or operation puts an end to it. Sir F.
Treves has recorded a case (No. 44) on which he operated and found a large
amounnt of blood in the abdomen, the result of wound of the spleen, but the
heemorrhage had ceased; and another precisely similar case was published
lately, but I am at present unable to give the reference,

The abdominal cases in which internal hamorrhage oceurs, and which
may, nevertheless, come under observation in field hospitals, are usually those
where the vessels of the omentum or mesentery, or of the hollow viseera, are
implicated, and in these cases, as already pointed out, the loss of blond usnally
proceeds until death takes place unless controlled by operation.

These cases are in a different position to that of cases of merely suspected
lesion to hollow viscer:. Many of the latter recover without UJ}EI':l.tiul'l. : VErY
few, if any, of the former do. The logical eonclusion to armve at, then, is
that in cases in which internal hemorrbage is evidenced by the usual signs,
and where its continuance is shown by a Et.eadll}' inereasing area of dulness il
the flanks, operation for ligature of the wounded vessels and removal of the
extravasated blood elot should be 'Imme{]iutuly undertaken ; Ul)!-!]'.lltlll'}'l'li under
these circumstances, is the lesser evil, because without it the cases will surely
die, and with it they may be saved ; and this quite irrespective of the absence
of anything like ideal means of antiseptic surgery which so often obtained in
Euuth_Africa, and which will probably exist to a large extent in all
eampaigns.

That the death-rate following all operations on cases of gunshot wounds
of the abdomen in the Boer War should have been as high as nearly
70 per cent. is not astomishing, considering that, except in the early days
of the campaign, they were not performed until it became apparent that
omitting them meant abandoning the patients to eertain death. Perttonitis
had already set in and was u%ten general in extent, and under these
cirenmstances pert'-umtiuns are diffienls to {_lisur:uvur; the walls of the ;:':l.lt will
not hold sutures WI'IE]I thr:‘.}? areg fﬂlltld : ;Lpertureﬁ may be uverh_u’:lkc(], and the
necessary manipulations are liable, or indeed eertain, to break down adhesions
which WNature, in her efforts to limit the I_:f_:l-iLunit.is, has U,h‘l_.":'l,:lj‘ sucereded 1o
ﬁll’l'l'lirlg between the wounded Imrt.in.mﬂ. of the eut and the Il]li[l‘iul'l_,-"d coils next
to them. The delay which necessarily took place before the majority of these
ﬂ}lﬂl’ﬂﬁﬂlh‘i wers [ll‘l'ﬂ'll‘ll'll.‘d.. and the in”nnbgii]i[i'L_\' ol !:L-rt'nrmiug them in
accordance with vhe modern surgical requirements, are sufficient to account
for their marked want of suceess: while. on the other hand, the wvery
satisfactory results obtained in the two cases of resection of 12 inches and
15 inches of small intestine indicate that the causes of the high death-rates
were as ﬂl—"—"}'ﬂ suggested, for they were done under exactly the reverse
eonditions—in stationary hospital, soon after the receipt of the injuries,
and with means of antiseptic procedures available, in fact, under conditions
more nearly esrresponding to those ideal ones to be obtained in a civil hospatal
at home.

The conditions adverse to successini operations on the abdomen were
present in a peculiarly marked and unexpected degree in South Africa; but,
judging from the report of the Surgeon-Greneral of the United States Army,
they were equally so in the late Spanish-American War, and in future wars,
though every effort will, no doubt, be made to diminish them, they probably
will *‘_E']l g0 far prevail as to render laparotomy in war hespitals vul'n'.-ws an
unsatisfactory operation. ' |
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This is, no doubt, taking a pessimistic view, but it is justified by the
experience of the two late wars. To give favourable results, laparotomies
must iwe performed early, and they must remain aseptic, that is, thev must,
practically always, be carried out in movable field hospitals, but these are
places where it is impossible, so far as is at present apparent, to cuarantee
an aseptic courss Lo any npemtiml wound, '

The following notes give all the available details of the 207 cases of
penetrating gunshot wounds of the abdomen of which records are to be
obtained at present. The cases are grouped under the vavious headings of
“ Btomaech,” “Small Intestine,” * Larwe Intestine,” &e., according as each
organ appears to be the only viseus or the principal viscus likely to have
been inveolved in the wound, in order to ascertain, il possible, why and to
what extent perforation of any particular viscus produces symptoms and
aflects Lhe death-rates. A marked contrast will be observed in these
connections between wounds of the hollow and of the solid organs. But
other striking resnlts are also brought out by this method of classification,
and these, with such remarks on treatment as may be required, will be
reserved until the groups have been individually eonsidered :—

I':'rem!r I, —Stomrich,

The stomach is noted as wounded in 19 cases.  In 5 of them it appeared
to be the only viseus wounded ; of these one died ; in 8 others it a.ppmred to
be the prineipal viseus wounded—prineipal, that is, as regards its tendency to
eanse death—and of these also, one died. Thus, of the 13 cases in which the
stomach alone was wounded, or where In conjunction with wounds of other
viseera, it was the prineipal viseus wounded, all but two recovered. One of
the fatal cases (No. 7) died of hemorrhage, and the other (No. 13) of
peritonitis after operation. These were all typical Mauser wounds; and as
no particular line of treatment was followed in the 11 ecases which recovered,
zmdl ag, with few exceptions, they were subject to the usual unfavourable con-
ditions as regards enforced transport, &e., it may be assumed as evident that
ordinary Mauser perforations of the stomach are not as fatal i'l'!j!.lriﬂﬁ a8 those
prodneed by the older bullets were believed to be.  This is probably due to
the small size of the apertures and the thickness of the coats of the organ
which tend to limit extravasation, assisted, no doubt, by the collapse of the
viseus which takes place on the escape of the eontained gas.

Of the 13 cases, 11 had peritonitis in more or less marked degrees;
9 eages suffered from vnmiting and 7 had hematemesis,

Laparotomy was performed in one ease (No. 13), which died ; in one ease
a eircumseribed abscess containing bile and pus between the liver and
diaphragm was open and drained ; this case (No. 4) recovered with a biliary
fistula which was nearly closed when the man was sent to the Base.

(renshol  Wowrds q_f- Stomaeh,

Case 1O 8., wounded 31st March, 1900, at 500 yards range;
admitted 3 General Hospital 21 days later. Entrance § inch to right of last
dorsal spine ; exit 2 inches below right costal margin and 2 inches from mid-
line of abdomen, both small (Mauser) and healed. Spent two days in hut
where wounded ; was given medicine * to relieve pain and bowel movement.”
Has been troubled witzﬁ flatulence, but except that he looks pale and weakly,
has no other unfavourable signs.  * Bullet must have perforated stomach.”—

{Hospital Records),

Case 2—Private K., wounded 11th June, 1900, at 300 yards range ;
admitted 4 Stationary Hospital six days later. Entrance just below xiphoid
eartilage ; no exit, but probe passed downwards and to left for 1§ inches.
Vomited at once on being hit, but was able to walk half mile to ambulance ;
frequent vomiting for 24 hours ; no hematemesis ; out of danger on admission,
but still lay most carefully on his back, to avoid movement; decided fulness
in epigastric and left hypochondriae vegions, with tenderness on palpation.
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The M. 0. deseribed his condition as one of * ridiculously good health, although
there is an evening rise of temperature.” Transferred 26th day.—(Civil
Surgeon A. NUTHALL.)

Cask 3.—Private C., wounded 11th June, 1900, at 200 yards range ;
admitted 4 Stationary Hospital six days later. Entrance (Mauser) through
xiphoid cartilage ; exit 1 inch below angle right 12th rib, and 2 inches from
spinous processes of vertebrm. Felt like “injured at foothall but lasting
longer ;" severe abdominal pain for four days, during which he had practically
no food. Had a sharp attack of epididymitis left side the 20th day. Tongue
clean, bowels acting, and condition good when transferved.—(Civil Surgeon
A. NUTHALL.)

Case 4.—Lieutenant 3., wounded by Mauser. Entrance 2 inches below
right costal margin ; exit to right of spine at a rather higher level. * From
position of wounds bullet must have passed through Liver and stomach.”
Lay on field 24 hours without food or drink; drank eight waterbottlesfull
when picked up; recovered —(Records Imperial Yeomanry Hospital).

Case 5.—Private F., wounded 30th April, Entrance seventh
right intercostal space ant. axillary line ; exit immediately above centre of
crest left ilium. Vomited large quantity of blood two hours after being hit,
but none sinee ; “ pleura, liver, stomach, colon and prebably small intestine
traversed.” Convalescent in a month.—(Civil Surgeon J. W. Saira.)

Casg 6.—Trooper M., wounded 2nd Mav, 1902 ; admitted 16 General
Hospital 18 hours later. Entrance ninth right intercostal space 3 inches
behind nipple-line ; exit seventh intercostal space a little behind left nipple-
line—direction upwards and forwaris.

' ’Uﬂllapﬁe; great pain over liver amd stomach ; constant hicecough and
hmmatemesis, and trying to vomit; temperature 97°4%; liver ﬁlllll!_"i'l-&'-
obliterated ; dulness in both flanks ; upper half abdomen motionless,

Morphia, rectal feeding, and ice to suck for 11 davs. Bile-stained fuid
ﬂul]mteﬂqi)atween liver and diaphragm was evacuated by incision a month
after wound—five pints; biliary fistula was closing, and he was up and on full
diet on 74th day when transferred to 20 General Hospital.  “The stomach
and liver in all probability wounded.”"—(Captain Warroxn, R.ADM.C.)

Case 7.—Lieutenant B., wounded 19th August, 1900 ; admitted Imperial
Yeomanry Field Hospital after five miles in ambulance.

Entrance (1 ineh), 3 inches to left of mid-line, and 2 inches below margin
of ribs ; exit, 11th intercostal space, 4 inches from spines of vertebree.

wtated to have vomited dark-eoloured finid : 'pnilsc feeble and rapid ; free
bleeding from entrance wound., Died next day.—(Civil Surgeon SHEEN.)

Casg 8- --I..mum-[,':.u'j_ml'ul P. I, wounded 25th January, 1900, at
GO0 yardzf range ; ':_It]l'l'llt-tﬂ"{l 2 General Hospital six dm]ya later. Entrance
{Mauser) in pest. axillary line, between left 10th and 11th ribs : exit through

tip of xiphoid eartilage.

Ran 1,000 yurds alter being wounded, and vomited much blood ; passed
quantities of blood by bowel for two days ; slight cough, but no expectoration ;
pain on deep inspiration. Collodion dressing ; sent to Base econvaleseent on
13th day.—(Records, 2 General Hospital.)

Caze 9.—E. D., wounded 11th May, 1900 ; admitted 3 General Hospital
23 days later ; had been in a field hospital and afterwards in Russe-Duteh
Hospital in the interval. Entrance, 5 inches to lefi of 12th dorsal spine ; no
exit, but, bullet located by X-rays just above and to left of umbiliens, There
Were ll'f? Eigl‘!ﬁ of r.llllll\t.l-llﬂl'}' IJ-HJIIHgE, 1k 'I.l'{lmil,ing of blood, nor melena.  As on
admission the symptoms were * practically ml” he was invalided. —(Civil
Surgeon A. Youxa.)
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Case 10, =Private C., wounded 2nd January, 1900, at 800 yarls range ;
aclmitted 3 General Hospital six days later.

Eutrance (Mauser), 2 inches to right of’ second lumbar spinous proesss ;
exit, 14 inches to right and } inch above base of ensiform cartilage. A good
deal of shock : much pain and tenderuess, with dulness over lower half nght
chest, accompanied by dyspneea; pain over abdomen, which latter was
tympanitic for some days ; marked tenderness over liver, with vomiting and
jaundice for o weck or more.  Sear from liver ubseess evacuated three years

ago. Complete convaleseence 43rd day when invalided. —(Civil Surgeon
STUART. )
Case 11.- —ﬂ.rlmit.t{ﬂl Maritzburg. Mauser traversed lower lobe of left

lung supertficially, Luumng small hemothorax, then stemaech and {probably)
spleen.  Dulness in left Hank (hawmorrhage); no vther untoward symptoms
till & month later, when he had an attack of haematemesis @ recoversd,
(Civil Surgeon TIWILE,:I

Case 12, —Private Me.C., wounded 28th November, 1599. Entrance
(Mauser) immedintely below right 12th rib; exit small also, in front near
mid-line, aboit same level, ‘i-"ﬁmttm[-; blood : blood in urine and stools for
about two days.  Dischavged *fit."—(Records Royul Vietoria Hospital,
Netley.)

Case 13 —Entrance (Mauser),
intercostal space ;
micl-line

Vomited blood freely and passed blood by bowels.  On thivd day frothy,
bile-stained fluid of faeal odour was eseaping from exit wound ; laparotomy
by vertieal incision through wound ; raggad furrow on under- surﬁme left loba
of liver ; stomach eontr Lctu_,cl and firmly adherent to latter and diaphragm ;
on separating adhesions, a slit fonnd 1 lesser euvvature close to right {J‘I‘
aesophagus, which was sutured ; eavity mopped out and irrigated ; drained.
Four days later suturing of stomaeh had given way, and f:-unsututmnm infie-
tion was manifest. On 10th day severe heemor ri:mge set in.  Died 13th day.
No post mortem, —(Mr. Maxixs.)

inch from spine, opposite eighth
exit through seventh lett costal cartilage, 1 inch

Growp 2—Small Lutestine.

There were 37 cases in which wound of the small intestine was noted,
Of these, it appeared to be the only viseus wounded in 20, with 12 deaths,
and it was the prineipal viseus wounded in 15 others, 10 of which died. Thus
in 35 cases in which the small intestine alone was wounded, or where it
appeared to be the prineipal visens wounded, 13 recovered and 22 died.
The remaininz 2 cases out of the total 37, where, from the _apparent,
symptoms, wound of the bladder was considered the principal injury, also
died,

When the multiplicity of the perforations usually produced in the small
intestine by small-bore bullets is remembered, it is not the high death-rate,
but rather the fact that any of them recovered, that creates astonishment,
The probable eauses of the escape from ]Jcrit.crnitis and death in these cases
has been already referved to.

Peritonitis was move or less present in all the eases in this group, and
internal heemorrhage in 10 ; the bullet remained lodged in 6 of the cases, and
2 of them recovered ; in one it was extracted during a laparotomy, and the
case died.

Laparotomy was performed in 11 eases, of which 7 died (vide Table 11,
page 120).  OF the two eases of reseetion which recovered out of the three
operations of this kind, one was done with a Murphy's button, and the other
wag a eircular -:ntu'c.nulmph}r

It is a significant fact that all the 4 cases due to Henry-Martini or

bullets other than shrapnel bullets proved fatal.

Mausars,
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Gunshot Wounds of Small Intestine.

Case 14.—Wounded 15th December, 1899; admitted same day
4 Stationary Hospital. Entrance Mauser 2} inches above lelt iliac crest—
no exit. llapse and great abdominal pain.  Median lapavotomy at 11 p.m.,

two perforations of ileum closed with Lembert’s sutures, and peritoneum
flushed with sterile saline. Did very well for 24 hours, but then gradually
sank and died at 5 a.m. on third day fromy pervitonitis. Probably got some
food that he was warned to avoid. Bullet not found.—(Major MaLuINs,
RAM.C)

Case 15.—M. H., admitted 4 Stationary Hospital, 24th li'ehl'u:u'_'.'., 1900,
Wﬂs ]urjg t[mc on ﬁcld huﬁrrﬂ ]IE :'.mll{], he I:lleght il].. Wﬂlllt:]l}ll 1 rﬂl.ll'
places, but most serious a Mauser in right iliac region—no exit. Much
Eﬂ"ilp&ﬂ; abdomen tense and tender ; free N‘ﬁ!ﬂititlg_ Had so food f'uil' e
time before wounded;: was now “starved” for four days—only gziven a
teaspoonful of water at long intervals. Transferred to Base eonvalescent
16 days after injury.—(Records 4 Stationary Hospital.)

Case 16.—Trooper C. E.,, wounded 22nd March, 1901; admitted
Klerksdorp nsxt day—14 miles in ambulance wagon. * Penetrating wound
of abdomen " ; peritonitis; fecal vomiting fourth day. Incision made in right
iliac region; turbid fluid escaped, and coils of collapsed gut presented;
distended kuuckle found in ujljlper angle of wound, fixed by stitching and
opened. Ounly flatus escaped till glycerine was introduced, when copious fluid
motion followed.

Vomiting and pain ceased ; was able to siv up in a week; awaiting
operation for closure of artificial anus.—(Captain F. Tromas, N.ZAR.)

Case 17.—L. P., wounded at 100 yards range, 30th October, 1900 ;
admitted next da}r Entrance 1 inch below centre of left iliac crest ; exit
just below extremity right 11th rib. Blood oozing from both wounds ; rest-
lessness ; abdomen distended, and left leg flexed ; tongue brown and pulse

rapid. Morphia and champagne. Died following day. No post mortem.—
{ Hospital Records.)

Case 18.—C. 5., wounded 12th September, 1900, at 200 yards range ;
admitted 3 General Hospital next day. li‘!]nl,rmme small, 4% inches to left of
12th dorsal vertebra; exit 2} inches to left of mid-abdomen, and 2 inches
above umbilicus. Persistently sick from time of wound till admission. Had
no food, but some Bovril given by a friend apainst orders; morphia given
several times. No melena, hematuria, or hmmatemesis; local pain and
tenderness in left lumbar and iliac regions. Treatment—no food for 48 hours,
then 1 oz champagne every hall hour, and with 1 oz. milk next day; dvy
dressing, Recovered; sent to Cape Towr 19th day.—(Records 3 General
Hospital.)

Case 19.—A. A, wounded 10th April, 1901, at 450 yards range, carried
in wagon for eight days till admitted 12 General Hospital. Euotrance
(Manser 7) oval and clean (3 inch by 4 inch), § inch below post. part of crest
of right ilium, and 3} inches to right of filth lumbar spinous process; exit
small and cireular ; § inch to right of umbilicus,

Much discharge from entrance—fmeal odour, pain, tenderness and
rigidity in right iline fossa. Drain inserted. Wounds healed, and all
abdominal tenderness had subsided two months later when invalided.——(Major
LoveHEED, R.AM.C.)

Case 20.—P. M., wounded 12th April, 1901, at 80 yards range;
admitted 12 General Hospital six days later. Entrance (Mauser) rogged and

cireular, ninth interspace right mid-axillary line ; exit cirenlar, with everted
edges, between left trochanter and tuber ischii.

(67 86) L
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No bloasd by bowels or urethra; extensive dulness right abdomen ;
general peritonitis ; died next day.

Post siovtem.—Much blood in abdonen—from mesentery : small intestine
eight, and large two, perforations.—(Major LoveaEED, R.AM.C.)

Case 21.-—Colour-Sergeant 1., wounded 21st Oectober, 1901 ; admitted
19 Stationary Hospital 46 hours. later.  Intrance (Mauser) 1 ineh to right
of wmbiliens ; exit 2} inches below left ant. sup.iliae spine.  Collapse ; tempera-
ture, 98° F.; pulse, 120; frecal vomiting; pain along course of bhullet ;
wounds healed. Nutrient enemata. Died 11th day.

Post aortem,—General peritonitis; fiecal matter exuded on opening
abdomen ; coils of gut adherent to each other forming abscess cavities ; bowe
gangrenous in parts; four bullet holes in small intestine; right kidney
inflamed.——(Reeords 19 Stationary Hospital.)

Case 22.—Private G., wounded 30th September, 1901, at 100 yards
range, History of heemorrhage and peritoritis ; died one hour after admission.

Lost mortem.—Eustrance left lombar region ; exit in hypochondrium same
side; great heemorhage from gastro-colic omentum ; two holes in jejunum ;
outer edge left kiduney torn; local peritonitis—(Records 19 Stationary
Hospital. )

Case 23.—Surgeon-Captain C., wounded 18th December, 1901, at short
range ; admitted 19 Stationary Hospital 10 days later. Entrance through
f!mt‘-h left arm, then eighth intercostal space same side, in axillary line; exit
on outer side right buttock, * piercing stomach, many coils of intestine and
rectum.”’

Kept abeolutely at rest for 10 days; afterwards bore journey 18 miles to
hﬂ!‘ipitfll well ; pain at base of bladder ; diffienlt micturivion. On 20th da
abscess 4 inches up rectum burst; after 33 days in hospital was invalided,
“ quite recovered."—{Records 19 Stationary Hospital )

Case 24, —Private W., wounded 11th March, 1900. Entrance at junection
of right fourth rib with eartilage, 2 inches from border of sternum; exit
2 inches below ant. sup. iline spine.

Shortness of breath, hemoptysis, and great abdominal pain for two days;
howels not moved for nine days ; recovered.—(Hospital Records.)

(ase 25.—An officer, 5., brought to hospital in state of collapse.
Entrance at one side of abdomen ; exit opposite side, bullet having passed
transversely.  Died half an hour later; general peritonitis.—(Civil Burgeon
HarL-OwEN).

Case 26.—Lientenant 1., wounded 1st June, 1901 ; admitted next I:]l].j"
17 General Hospital. Entrance midway between umbilicus and pubes; exil
over lelt great trochanter. Muoeh vomiting ; mliapsﬂ; abdomen hard and
tender, but pain not marked. Starvation treatment for 24 hours, morphia
and strychnia,  Improved for two days. On seventh bowels acted Ilﬂ»tli.l'&u}',
and snme evening he beeame restless ; collapse and death next day.

Post moviem.—Twao forations small intestine, and one dEEEFDdiI'fg
colon ; general peritonitis ; extravasation of fwees ; abscess cavity in
peritonenl sac.—(Major . KirkraTrick, R.AM.C.)

Casi 27.—DBoer, P. M. Enteance (Lee-Metford) 1 inch above top of
vight great trochanter ; exit 1 inch above and anterior to left great trochanter.
General tenderness and vesistarce in lower hall® of abdumen ; no dulness in
fanks: no hematoria nor melena ; much collapse and pain,  Unfit for
laparotomy : died shovtly after admission. —(Major STONHAM.)
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Case 28.—Captain 8., wounded 27th August, 1900,  Entrance (Martini- Emalt i.nli.'airi'suu—
Henry) close to angle left scapula ; exit right iliac region, 3 inches internal RUt protruiie==
to ant. sup. iliac spine, irregular and elongated; bullet found inside his
clothes,

Five inches blackened contused intestine, which was ent across, protroding

from exit. Wound enlarged for explorving abdomen ; bowel perforated six
times in 10 inches of its length ; excised 12 inches, end to end anastomoss ;
Hughed and closed abdomen ; operation lasted two hours,  Seemed doing well
~ until fourth day after operation ; had passed flatus; no abdominal distension
or pain. Death did not seemr to be due fo abdominal trouble, but
lung had been traversed, and he had lost much blood.—(Colonel Love,
R.AM.C.)

Case 20.—Private I. K., wounded 11th December, 1899 ; admitted lleum—
2 General Hospital four days later. Entrance 1 inch above right Poupart’s :”""::‘;::“—.'_
ligament, exit 1§ inches above centre left Poupart’s lignment. Dicd. =i
Wounds septic; peritonitis fairly marked. Next day laparotomy over
exit, much pus and blood escaped, but apparently no fiecal matter ; abdominal
eavity irrigated with warm boric; wound closed ; died [ollowing day.
Post mortem,—Extensive suppurative peritonitis; two small wounds of
ilenm.—(Records 2 General Hospital.)

CasE 30.—Sergeant T., wounded 14th August, 1901: admitted two Small intestine
days later, Entrance right of sacrum 2 inches from mid-line; exit below ::’f:h:“‘“f_,”'_i:_’_'lﬂ
umbilicas. 1.'4: tc:: “al-:

Constant fmcal vomiting; abdomen distended ; liver dulness absent ; dinlf-.:n:tiﬁ;:—.‘lin
temperature 100° F., respirations 40—chiefly thoracie, marked thirst. Second operation—Ied.
day after admission vomiting stopped for 24 hours, but came on again ; eves
and face jaundiced ; died fifth day. (Bowels confined throughout. Brand's
essence, ice and milk given.

Post mortem.—Peritonitis ; frecal matter and biood in peritoneum ; amall
intestine perforated in several places; ascending colon also perforated.—

{Captain Farcaxte, R.ADM.C)

Case 31.—Sergeant B., admitted 19th April, 1902. Entrance right Small intestine—
ileum ; exit 2 inches above and 1 inch to right of pubes. Blight peritonitis, F'”_{:"":I“”F i
distension of abdomen, and hiccough; entrance healed fifth day, but exit PR
remained open, discharging fiecal matter.  On 1st May, 1902, a small slough bemorrhage—No
separated from exit, and two days later haemorrhage from bowel and wound epemtion—Died
set in ; this conld not be controlled, and he died 20th day.

Post mortem.—Right lobe of liver necrotie—pus in this situation shut in
by adhesions ; eoil of gut firmly attached to wound of exit, shutting ofl

eritoneal eavity; hole 4 inch m diameter communieating with interior of
intestine.—(Civil Surgeon J. Mavrcor.)

Case 32.—Private J., wounded 24th January, 1900 ; admitted 4 General Right pleura and
Hospital 18 days later. Entrance mid-sternum, 2 inches above xiphoid diaphragm—
cartilage ; exit 2 inches above right great trochanter. Continuous vomiting ﬁfﬂrﬁ:’"_ﬂﬂ_
and pain in abdomen ; pleuritic pain, with slight effusion in right chest, and Pain, vomiting,
dulﬂegf below liver on right side and flank set in 48 hours before death ; died =ur|t_d llﬂlmﬁtéc:
50t 0. & IJEI'L'IEII—J. &

I’w}; morten.—Lesser omental sac full of serum, which had pushed up SEVREDH =Y.
diaphragm, and formed large eollection between it and liver ; adhesions had
closed foramen of winslow ; numerous adhesions of some thickness united coils
of intestine all over abdomen.—(Civil Surgeon F. Porr.)

(Case :}3.—Priwtf_.e H., admitted 4 General Hospital 25th February, 1900, Swall iutestine
Entrance sixth left intercostal space, just below and internal to nipple— snd long—Bullet
Tllmpnﬁl ; no exit. Was moribund on admission, and died in two 'f,_,":{r:l,,]]_[_l*’
1OUTE. G
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Post ﬂ+nrtﬂrr.-+-]3iu]]-»hmgn1 perforated ; mesentery and ileum wounded in
three places ; peritoneal cavity full of bleod ; yound bullet found in pelvis.—-
(Civil Surgeon 8. B. HULkE.)

Cask 34.—Private P, admitted 4 Geuneral Hospital 24th February, 1900.
Entrance left ninth interspace, post. axillavy line; no exit. Much collapse,
feeble pulse, and ecold extremities ; abdomen distended, rigid, very tender,
and motionless ; persistent and copious bilious vomiting, and hiccough.
Given opiate ; abdomen fomented and belladonna applied loeally ; simple
cnema.  Gradually sank, and died three days later.

Post sortem,—Splenie flexure of colon perforated ; ilenm perforated in
two places, within three feet of termination, 18 inches of intestine here
gangrenous ; contents of gut in pelvis; coils of intestine adherent, and
peritoneal covering much infected ; diaphragm perforated, but thoracie
contents normal ; bullet not found.—(Civil Surgeon 8. B. Hurge.)

Case 35.—Wounded at Magersfontein. Entrance (Mauser) over eighth
rib, ant. axillary line {side not mentioned), exit 1 inch to left of second lumbar
SpiNous process.

Vomiting and dimrhes set in almost immediately after injury, and
persisted (i1l his arvival at Orange River four days later. Then there was
pain in left halt of abdomen, with some general distension, and disappearance
of hépatic dulness; pulse 110—fair strength ; temperature 101° F,; left
al:domen immobile, with dulness from flank as far as linea semilunaris.

].:l[uu'u! oy in latter line: 20 ozs. blood evacuated fiom loin @ no I.me-'h
on intestines, nor sign of inflammation ; no perforation discovered in stomach
or intestine; on iwo coils of jejunum deep slits § inch long—through
peritoneal and muscular coats only ; on other ecils patches of ecchymosis;
no bleeding peint discovered. Abdominal cavity sponged, irrigated, and
closed ; died next afternoon in ecollapse—* apparently due to hmmorrhage ™ ;
no post mortem.—(Mr. MaARINS.)

(Nore.—All the abstracts of Mr. Malking' cases are taken from his book,
“ Surgical Experiences in South Africa.”)

Note.—This case is advanced as a support to the theory that the Mauser
bullet has a tendency to travemse the regions of hollow viscera without
perforating the latier. But in the absence of the post-mortem examination
the significant symptom, * disappearance of hepatic dulness,” should not be
overlocked.  Perforation without leakage is apt to escape detection during
the operation of laparotomy. '

Case 36,—Private A., wounded at 4 am., 27th November, 1899 ;
admitted Convent Hospital, Estcourt—12 miles distant—at 10 a.m. Entrance
to right of mid-line, hali-way between umbilicus and pubes ; exit 3 inches above
right trochanter. Civil Surgeon J. F. Neale performed laparotomy at once.
Aldomen was full of blood ; small intestine found eut I."ig]lt- across,” and
there were four bullet wounds on each side of eut edges; 15 inches of
intesting resected and end to end anastomosis established by Czerny-Lembert
sutures ; gauze drain; eyanide dressing ; and infusion of saline fluid.

Fed by rectum 48 hours, after which drain was removed ; slop diet for a
month, with enemata to keep bowels regular; never had a bad symptom ;
up and about, gaining stren tL daily, before being invalided.—(Civil Surgeon
NEALE (Notes by Mr. Bowlhy).

Case 37.—Wounded at Magersfontein. Entrance (Mauser) opposite
centre lelt ilhwm; exit 14 inches above centre right Poupart’s ligament.
Vomiting ecommenced soon after injury, and was eontinuous until patient’s
arrival in the Stationary Hospital Ii:rurt%l day. Then face extremely anxious ;
temperature 101° F., pulse 110, fair strength ; sweating freely ; tongue moist ;
abdomen much distended, rigid, motionless, and tympanitic ; bowels confined ;
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no urine had been passed for 24 hours; 2 ozs. on cathetervisation, elear and
containing ne blood ; ; :

Laparotomy in mid-line; a considerable quantity of h]ﬂﬂdl)‘ fluid
evacuated ; intestine generally congested and distended ; no lymph; two
wounds found in ileum on opposite sides of one coil ; the openings were
circular, with the mucous umn]hmug everted : no eseape of facal matter visible,
till intestine was delivered, when contents spurted freely aeross the room.
Openings sutured with five Lemberts stitches ; bowel punctured to relieve
distension, and returned after washing with boiled water; saline infusion
into vein and strychnine h_!,‘[mdermicﬂﬁ . Patient did not rally and died

12 hours later,—(Mr, MakixNs.)

Note.—No post mortem, apparently. This cuse is strongly in favour of
the view that a simple Mauser perforation of intestine does not always admit
of leakage under nrcfinnry cireumstances, if the patient can be allowed absolute
rest.

Case 38.—Lanee-Corporal B, wounded 2ird July, 1900. Entrance
{Mauser) immediately above iliac crest right mid-axillary line ; exit 1] inches
below and 1 inch outside left ant. sup. iline spine. ad diarrheea for four
days after El}iury. but no blood in steols or urine ; shooting pains down both
thighs and e]ges for six weeks. Discharged *fit."—(Records Royal Victoria
Hospital, Netley).

Case 39.—Lance-Corporal P., wounded 1st Januvary, 1900. Entrance
(Mauser) at left ninth rib 4 inches from spine ; exit “ in cenlre of abdomen.”

Had hematemesis for two days and blood in stocls for three days.
Discharged * fit."—(Records Royal Vietoria Hospital, Netley).

Case 40.—Private 5., wounded 28th November, 1899, Entrance small
(Mauser), 3 inches to left of umbilicus ; exit small also, on right of 10th
dorsal spinous process,

Passed blood in urine and stools. Said to have wound of kidney and
bowel. Discharged * fit."—(Records Royal Victoria Hospital, Netley).

Case 41.—Entrance just outside left post. sup. iliae spine ; exit Lgi inehes
within ant, sup. iliac spine same side. ft on field 10 hours; had to be
moved to Orange River second day. No !?’Il‘l]]t-ﬂlllﬂ followed till third night,
when he became restless, and was in great abdominal pain.  Laparatomy next
morning ; sigmoid flexture adherent to exit wound, with ecuh_}'mmtlfjuiuh_ It
no perforation seen {;:ﬂssibly closed) ; foul pus and gas escaped from pelvis ; three
openings found in jejunum, all eircular, clean cut and with everted mucous
membrane ; no fourth opening could be found ; very little escaped contents near
perforations ; closed by Lembert sutures, belly washed out ; died 17 hours later.
—(Mr. Maxivs.)

Case 42.—Entrance (Lee-Metford) midway between umbilicus and
pubes; exit 1 inch to lett of fifth lumbar spine.  On third day in great pain ;
face extremely anxiovs; constant vomiting; pulse 130, respirations 48,
Lemperutu:'e 100°F., diiil‘.i:i‘-ri'lun, l‘i;.:ltditf,t'l.lld tenderness of abdomen, ”Fhf-rzuiuu
deemed hopeless. Died on the seventh day. —(Myr. Magivs.)

Case 43.—Entrance (Mauser) above post. third lett iliac crest, at last
lumbar tran. process ; exit 1 inch below and to same side of umbilicus.

At Field Hospital six hours later; considerable collapse, pain, and free
vomiting ; abdomen very tender but flat; bowels eonfined ; died in 36 hours.

Past mortem.—Extensive adhesions of omentum and intestine, enclosing
numerous collections of pus, which was feetid, though no appreciable intestinal
contents were detected m it; large coliection turbid blood-stained fluid in
right loin ; seven perforations, clean, circular, and less than 1 ineh diameter
in lower part of ji—:jlll:lllm and ileum, for the most Imrt eloged h,!l' EVBTEION
of mucous membrane; intestinal contents not apparent, but escaped freely
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on mavipulation of the bowel, There were also bruizes of intestine and some
P

gutter slits affecting seroms and museular coats only, with eechymosis
round latter. (Mr. Marivs)

Case 44— Entrance (Mauser) over 10th rib left mid-axillary line ; no
exit, but ecchymosis at tip of right 12th rib suggested position of bullet.
Laparotomy 4! hows later ; found fracture 10th rib, lacerated hole in
spleen ;  enormous qumll;'lt?' of blood in peritoneal eavity, evidently from
spleen ; linear rent 14 inches in upper jejunum; four other holes in same,
and a hole in right lobe of liver, with bullet lying loose under latter. All
wounds in hl\%‘ﬁfﬂ&l‘tﬁl"}? sutured ; bollet removed ; wounds in solid organs,
not bleeding, were not touched ; abdominal cavity flushed out with sterile
hot water ; died soon after.—(Sir F. Treves.)

Case 45.—Trooper L., wounded 11th Jume, 1900. Entrance just to
left. of body of fifth lumbar vertebra; exit in front, on same side, 1 inch
from mid-line and 2% inches below umbilicus; 12 hours later symptoms of
peritonitis ; temperature 102° K laparotomy.  Small intesrine found congested
in vieinity of wound ; fibrinous lymph between coils, separated; a little
extravasated feeal malter; entrance in mesenteric border, exit in free
border ; found impossible to close entrance, so 2 inches excised and anasto-
mosis made by Murphy's button ; eollapsed after operation, but uninterrupted
recovery followed, and button passed 11th day.—(Civil Surgeon James

Luke.)

Jase 46, —Private A, wounded 24th January, 1900 ; admitted
4 General Hospital three days later. Entrance |Mauser) in 8th intercostal
space, right mid-axillary live ; exit § inch above left iliac crest, and 2 inches
behind ant. sup. spine. Vomited shortly after injury, but had ne further
trouble of any kind ; recovered.—(Major 8. F. FrevER, R.AM.C.}

Case 47— Entrance (Mauser) 4 inch below margin of iliac crest at
Junetion of its mid. and posterior third (side not giveng); exit below eighth
costal ecartilage just within left nipple line.  Fell at once and remained
30 hours on field.  Vomited * blood like eoffee grounds ” six times, and in
twice after being brought in; bowels confined ; abdomen became immobile
and tender, and on 13th day diarehcea, with pus in motions, set in.  After
six. weeks exploratory laparotomy ; vetro-peritoneal hematoma drained ;
vecovered.—(Mr. Mag1xs).

Case 48.—Corporal C., wounded 12th January, 1901, at long range;
admitted 2 Stationary Hospital next day. Entrance (normal Mauser) over
left rib post. axillary line ; no exit.  Abdomen rigid, but no marked distension
and no other signs of stomach or bowel ijury ; d}'ﬂ]mma and faintness; died
at 3 a.m. following day.

Post mortem,—Extensive intra-peritoneal hemorrh . commenc
peritonitis ; a small perforation of ileum at mesenteric border without visible
escape of fweces ; fracture of margin of right obturator foramen where bullet
escaped from abdomen into thigh,—(Captain Hexvessy, R.AM.C.)

(frowp 3. Large Intestine.

The large intestine was wonnded in 47 cases ; in 35 of them it appeared
to be the only viscus wounded, with 10 deaths, and in 5 others it was the
principal viseus wounded, with 3 deaths, OF the 40 cases, therefore, in which
the large intestine was the principal, or the only, organ wounded, 13 died.
The causes of death were ficcal cellulitis combined with some peritonitis in
11 cases, and internal hemorrhage in 2.
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Since the tendeney to extravasation from the large intestine must be
less than it is in the case of the stomach-—its walls are almost as thick, and
its contents much more solid—some explanation of the greater mortality of
wounds in this region must be sought for. It will be found in the fact that
this gut is not entirely covered by a peritoneal coat, but that a large area on
the posterior surface of the ascending and descending colon is in direct contact
with the loose cellular tissue of the loins, and that extravasation in this
direction is almost certain to give rise to fiscal cellulitis and septiciemia,
These complications, it will be noticed, were the causes of nearly ail the
more serious mischief in this group, and in very few of the cases in which
they ocourred ean wound of the extra-peritoneal surface of the colon be
excluded.

While apertures in the transverse colon and sigmoid flexure and in the
ascending and descending colons where covered by peritoneum, may, in the
various ways already suggested, not permit of an extravasation sufficient to
produce general peritonitis, the extra-peritoneal portions of the large intestine
are in a different position. Here the wall of the gut is fixed, and an aperture
in it 18 very mueh less likely to become reduced in size by eollapse from escape
of gas, or to become closed by adhesive inflammation ; it is in direct communi-
eation with loose cellular tissue, throurh which the intestinal contents become
diffused, thereby setting up severe and widespread cellulitis and septiemnia,
which are the cavses of death in the majority of the fatal cases,

Some signs of peritonitis were more or less vresent in 36 out of the
40 eages, but usually of a Iocalised charaeter, and melena occurred in 11, The
bullet lodged in 6 cases, and was extracted in 4.

Laparotomy was performed in 7 cases, 6 being for the purpose of closing
apertures by suture, and 1 for exploration and irrigation ; 4 out of the 6 cases
in which suturing was done, died. Operations to atford drainage, the peritoneal
cavity not bﬂing opened, were Pﬂrf’urmed in 11 cases, and of these 2 died.
One case in which the colon, hiver, and kidney were injured by a shrapnel
bullet recovered without operation,

Guishot Wouwnds of Lavge Intestine (40 Cases).

Case 40.—G. G., wounded at Rensburg, at about 600 yards range;
admitted 8 General Hospital 6th January, 1900. Entrance midway between
right ant. sup. iliac spine and umbilicus; exit in right bottock. Felt siclk
when hit ; vomited ; fell down and lost much blood, but was able to erawl
50 yards to a place of shelter.

Wounds dressed with gauze; bowels normal; noe operation ; up and
about three weeks after admission.—(Civil Surgeon Ker,)

Case 50.—F. R., wounded 15th December, 1899 ; admitted 4 Stationary
Hospital next day. Entrance (Mauser) in left iliae region; exit in hubtuef:
close to anus. Melena and extreme collapse; sigmoid flexure or rectum
probably extensively damaged ; operation not considered justifiable ; palliative
treatment ; died next day. Had Mauser compound fracture of forearm
and flesh wound of knee also, No o ]i'il‘l".l,l".'d’]‘.li‘.----I::.‘I..ilrjl:ll' Marnnixs,

R.AM.C.)

Cask 51. —Private L., wounded 11th June, 1900 ; admitted 4 Stationary
Hospital six days later. Entrance (Mauser) vight iliac region 2 inches above
and elightly in front of ant. sup. iliac spine; no exit. Track of bullet open ;
dizcharging fiecal pus; Ipieaes of tape-worm also passed on former oceasions
through entrance wound. Did well, fistula elosing when transferied to Hase

27th day ; bullet not found.—(Records 4 Stationary Hospital.)

Case 52. —Ollicer, wounded 15th December, 1899 ; admitted Maritzbure
36 hours later. Tntrance (shrapuel) right mid-axillary line 13 inches above
eostal margin ; extracted from under gkin just to right of spine of thivd lambar
vertebra, at a level 1 inch below entrance. It traversed liver, colon, and right

kidney.
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Abdominal distension ; dulness in right flank, presumably hemorrhage ;
marked heematuria, and once melena.  Symptoms gradually subsided till five
weeks later, when right empyema developed ; this was evacuated, and he made
an excellent recovery.—(Civil Surgeon Trwix.)

Case 53.—W. M., wounded 7th August, 1900, at 8 yards range.
Entrance 2% inches to right of umbilieus and on same level; exit 61 inches
further ronnd, midway between right subcostal margin and erest of ilium.
Lay on field till dark. Passed blood by howel sixth day. Given teaspoonful
of water every two hours on first day, and milk on second. No further
complieation. Recovered.-—(Civil Surgeon A. Youxe.)

Case 54.--Boer, P. H., wounded 13th September, 1901, at 200 yards
range ; brought on ambulance to 13 General Hospital same evening. Entrance
{ Lee-Metford), 3 inches to right of and on level with umbilicus ; exit, 11 inches
below centre of erest rvight ilium, both small and cireular.

Pinched expression ; vomiting ; abdominal pain.
heemorrhage, but palse quick, and dulness in both Hunks.

Next day median laparotomy by 7-inch ineision through umbilicus—
found necessary to enlarge 1t by incision at right angles afterwards. Small
intestine not wonnded ; three perforations ascending colon, with much dis-
charge of fieces, closed by Lembert’s sutures—one opening, probably a graze.
Peritoneum flushed with warm sterile water. Operation lasted nearly two
hours ; died shortly after.—(Major Loveneep, R.AM.C.)

Had only slight

Case 55, —A patient wounded by Mauser; entrance, midway between
right ant. sup. iliac spine and umbilicus; exit in same flank. Feeeal matter
oozing from both wounds—ecmeum must have been wounded ; no general
peritonitis. Fed by rectum ; wounds irrigated. Entrance closed and exit
closing when last seen. -——(Records Imperial Yeomanry Hospital. )

Cask 56.-—Private L., wounded 22nd May, 1901 ; admitted 19 Stationary
Hospital next day. Track of bullet from front to back through ascending
colon.  Galloped half mile and walked quarter mile, leading his horse, before
dressed ; lay on ficld all night, and jolted for eight hours in wagon on wa
to hospital next morning, Collapse; abdominal pain; temperature, 99-2° FF
Starved for 10 days ; discharged cured 24 days later.-—(Records 19 Stationary
Hospital.)

Case 57.-—C., wounded 24th June, 1900, at 350 yards range ; admitted
19 Stationary Hospital 12 days later. Entrance (Mauser), 2} inches below
right costal arch, 1 inch outside nipple line; exit in buttock same side,
% inches from mid-ling, and 3} inches below iliac erest. * Ascending colon
wounded " ; blood in first stool ; temperature, 99°; little pain or inconvenience.
Convalescent 38th day. —(Records 19 Stationary Hospital.)

Case  58.--Trooper K., wounded 26th February, 1902; admitted
19 Stationary Hospital two days later. Entrance (Mauser), * over cscum;
exit in -rmmﬂ]mmiing position behind.” Ne fever, but much pain round
entrance, which pussed off on ninth day. Did well ; discharged convalescent.
—(Records 19 Stationary Hospital.)

Case 59, —Trooper T., wounded 25th December, 1901. Entrance
(Mauser), 3 inches from mid-line in front, right side; exit, 4 inches from
mid-line back, same side. Ascending colon exposed at exit; passed blood
for three days frequently per reetum. Hapud convalescence.—(Reecrds
19 Stationary Hospital.)

Case 60.—Trooper ., wounded 28th July, 1901. Entrance (Mauser),
1 ineh below right costal cartilage ; exit same side, 1} inches below crest of
tlivm, and 24 inches from mid-line of back. No untoward symptoms for first
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24 hours—no pain, teuderness, tympanites, vomiting, or fever. Fices began
to exude from exit ; then he became very drowsy, and died sixth day.

Post mortem.—Entrance healed ; general peritonitis, with fecal extrava-
sation : two wounds in ascending colon, one of them 1 inch in diameter.—
(Records 19 Stationary Huﬂp{tall.vf

Case 61.—Trooper 8., wounded 22nd Oectober, 1901, Was 22 miles
from Harrismith, and lived only half an hour after admission.

Post mortem.—Entrance through right ilium, shattering bone; two
perforations in emecum; blood and feces in peritonenm; signs of early

peritonitis.—(Records 19 Stationary Hospital.)

Case 62.—F. G., wounded at 300 yards range. Entrance through right
ilium ; exit, 2 inches to right of umbiliens. Bullet then smashed stock of
rifle, and lodged in ball of thumb, from which extracted. Rode 11 miles after
being hit. Cecum was evidently wounded, as absecess was evacuated from
behind it.  Good recovery ; invalided. —(Hospital Itscords.)

Cagg 63.—Private P., admitted 7th June, 1900. Entrance just above
right ant. sup. iline spine ; exit same side, bzlow line of post. spine. Abdomen
tender and tympanitic. Two days later abdomen move painful and swollen,
nausea, temperature 100°, pulse 128, and features sunken. Laparotomy over
entrance ; no injury of intestine found, but perforated appendix. Latter
thickened and adherent; pus escaped when uzlh-.esinns: separated ; intestinal
gus escaping from perforation. Appendix ligatured.
Jath day.

Post mortem.—Bullet passed through ilinm two fingers' breadth below
crest ; much lymphy exudation over bowels ; general peritonitis; no further
perforation of bowels found.—(Civil Surgeon F. GrEEN.)

Died of peritonitis on

Case 64.—Sergeant C. K., wounded d4th April, 1902 ; admitted
18 Stationary Hospital same day. Entrance small and eircular ('3 inch
4 inch inside right sacro-iliac jont ; exit (1 inch by § inch) lacerated and
wregular, 1 inch below right ant. sup. iliac spine. Bowels confined seven
days ; 11th day exit closed ; entrance enlarged, and curetted —piece of nickel
cagsing and some loose bone removed. Invalided,—{Captain J. ALEXANDER,

R.A.M.C.)

Casg 65.—Private B, wounded 12th February, 1902 ; admitted
16 General Hospital same day. Entrance 1 inch below umbilicus, in mid-
line ; exit 2 inches above left iliac crest and 3 inches from ant. sup. spine.
Lay on field nine hours. No abdominal distension, but movement sirnitetl;
fizces on exit dressing; pulse good, temperature, 99; bowels confined for
two days before wounded. Milk every hour, and Brand's essence for

four days. Good recovery; discharged to duty.—(Captain H. Wartox,
TLA.'-."I-[.%.]

Case 66.—Sergeant L., admitted 19th March, 1902. Entrance left
loin ; exit hypochondrium same side. Vomiting for four days after being
wounded, also some slight abdominal distress. Invalided to Base 36th day
“seems as if descending colon must have been injured.”—(Captain “W.
Farcaxie, RAMC)

Case 67.—Patient wounded by Mauser. Entrance midway between
right ant. sup. iliac spine and umbilicus; exit in flank same side, almost
horizontally, Fwmces issuing from hoth wounds—emeum must have been
traversed ; no signs of general peritonitis ; condition fair. Fed by rectum,
and wounds irrigated with antiseptic solution thrice daily. Entrance closed
and exit much smaller, and escape of fieees almost ceased when last seen.—
(Records Imperial Yeomanry Hospital.)
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Case 68— Patient wounded by Mauser. Tntranee just internal to right
ilinc spine ; exit three irregular wounds right buttock—probably
expanding fragmented bullet.

Fzecal matter discharging from exit. Exit wounds enlarged ; irrigated
at each dressing.  After three weeks fieeal discharge had ceased, but a sinus
remained till a portion of mantle of bullet was removed, when it rapidly
healed.—{ Records Imperial Yeomanry Hospital )

Case 69— Corporal B., wounded 235th December, 1901. Entrance, lefe
shoulder ; no exit. Complained of pain near spleen, especially on deep
ingpiration ; mild fever for a fortnight ; bloed passed with stool fifth day.
Convalescent 26th day.—(Records 19 Stationary Hospital.)

Case 70—Admitted Maritzburg. Bullet had perforated transverse
colon, and made lacerated track through liver, right pleurs, and lung, finally
fracturing third rib.

, IUJ'-B[HLIE:L, heemoptysis, and haemothorax ; on fourth day peritonitis and
death.

Fost mortem.—40 ozs, sero-sanguineous fluid in vight chest, with collapsed
lung ; peritonitis over right side ; 10 ozs. blood in vight lumbar region.—(Civil
Surgeon IEVINE.)

Case 71, Private K., wounded 1 1th December, 1899 ; admitted Wynberg
four days later.  Entrance, 11 inches above mid. of left Poupart’s lhigament ;
exit, 14 inches above middle of right Poupart’s ligament, bullet passing
transversely. Face pinched and anxious; pulse small and thready, 120;
temperature, 101°F. ; abdomen vigid, tender, and painful ; hard mass felt in
left iliac fossa.

Next day laparotomy ; mass of intestine matted together in left iliac
fossa ; general peritonitis; cavity irrigated and drained ; died following day.

Post mortem.— Sigmoid fexure perforated in two places, and involved in
adherent iass,—(Civil Surgeon Prea.)

Case 72.—Private W., wounded 19th Febroary, 1900, at 400 yards
range ; admitted 1 General Hospital nine days later. Entrance (Mauser), a
little above McBurney's point ; exit in mid-line, over fifth lumbar spine.
Deep pain and tenderness in iliac fossa ; flexion of thigh ; moderate pyrexia;
large abscess formed in iline fossa—when opened, fweal odour; pyuria for
three days. When invalided three months after, still unable to walk, as

wound not quite healed—(Civil Surgeon GaisHEeR. )

Case 73 —Private In, wounded 3ist July, 1900, at 300 yards range ;
admitted 17 hours later. Entrance (Mauser) on left lower part of abdomen ;
exit on same side of lumbar spine.

Great pain and collapse ; tenderness of abdomen ; passage of bloed per
rectum for a day or two. Convalescent in three weeks—(Captain WaADE
EBrowws, RAM.C)

Cask 74— Privaie 3., shot teansversely through abdomen, died 48 hours
later. Entrance wound just above and a little in front of the highest point of
the crest of the ilwm on right side; exit (where the bullet was itl'.l}_llu:t-ﬂd
in the skin, base forwards) just above and a little in front of the same point
on the left side. General peritonitis, died in 48 hours,

Post miorten.—Two small apertures in cseeum, no extravasation or peri-
tonitis on this side. Extensive laceration in sigmoid flextore, giving rise to
extravasation, general pevitonitis, and death. No sign of injury to small
intestines lying between these two situations, though carefully looked for.—
(Mr. G. L. Caearie, C.B. (From “ RLADM.C. Journal,” Jan., 1905).)

[For remarks on this case sec page 74.]
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1ASE 75.—Private W., wounded 28rd July, 1900, at 350 yards range.
Eutrance (Mauser) 14 inches above right iliac erest, and 3% inches hehind
ant. sup. spine; exit through left ilium, 4 inches from ant. sup. spine and
24 inches above great trochanter.

Had a painless motion soon after being hit; wound healed in
seven days; no blood in stools or urine; lost power of left leg—muscles
wasted, with swelling from toes up, and ]mral}rsi."-l (quadriceps extensor
especially).

States he was given nothing to eat or drink for three days, after
which he began on biscuits, bully beef, and ale, * full ™ rations. uw feels
“as well as ever.” Dischurged fit.—(Records Hoyal Victoria Hospital,

Netley).

Case 76.—Boer. Entrance {Lee-Metford) in right thigh 3 inches helow
and 1 inch inside ant. sup. iliac spine ; exit in back, level with, and 4 inches
from fourth lumbar spine. Half an hour after had severe stabbing pain ; lay
on field one hour, and second day went 25 miles by train.

After 50 hours, face anxious; great abdominal pain about umbilicus ;
frequent vomiting; pulse 123, respiration 30 and thoracie. Laparatomy.
Great omentum adherent to ascending eolon, which was covered with plastic
lymph ; gas and intestinal contents escaped from an opening in eolon; rent
gewn up; 4 oz foul fiecal fiuid evacuated from retro-peritoneal space
behind colon, and counter opening made: dramed. Died eighth day.—
(Mr. MaxrINs.)

Caseg 77.—Entrance (Mauser) over ninth rvib in line of right linea
semilun. ; exit buttock same side, below and behind tip of great trochanter.
Sensation of gurgling, but little pain; emcal abscess formed later, which was
meised ; fistula remained six months ; recovered.—({Mr. Makixs.)

Case 78.—Entrance (Mauser) sixth left intercostal space, mid-axillary
line; exit loin same side, below last rib at outer margin erector spinge. 0
serious abdominal symptoms for three days; during 50 miles journey became
sick ; afterwards abdominal distension with freces escaping from exit, and later
fecal-smelling fluid from entrance. Exit enlarged ; {J?'iir:l seventh day.—
(Mr. MagINg)

Case 79.—Mr. Makins saw a similar case from Modder River, where
death took place fourth day. No post mertem was made in either case.

~ Case 80.—Entrance (Mauser) 3 inches tom right ant. sup. iliac spine, in
line of Buhpm pubic fold of belly wall ; exit in buttock same side, level with
and 2 inches inside tip of great trochanter.

No sickness, retention of urine and constipation for three days with local
tenderness. Recovered.—(Mr. Maxins.) :

Case 81.—Entrance (Mauser) 2 inches diagonally above and inside right
ant. sup. iliac spine, exit just to right of fifth lumlar spine. No sickness
diarrheen and eystitis with offensive pyuria followed ; abscess at exit wound
incised ; recovered.—(Mr. Maxixs.)

Case 82.—FEntrance (Mauser) midway between last rib and iliac crest ;
exit below eighth cost. eartilage, in nipple line ; no serions symptoms till
10 days later, when tympanitic abscess developed in right loin three days
after opening this, hemorrhage set in from wound—source not discovered :
recurred next day; died

Post movtem.—Large quantity of ehocolate fluid in abdemen and pelvis ;
abscesses in connection with wounds of colon and liver,—(Mr. Max1ys.)

Case 83 —Entrance (Mauser) midway between right 10th rib and iliac
erest; no exit (another retained bullet entered centre of left sterno-mastoid).
(6786) M 2
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“ Brought up " blood for balf an hour after injury ; no difficulty in swallowing ;
no abdominal symproms except local tenderness and immobility ; three weeks
later, deformed Mauser bullet extracted from tympanitic abscess to right of
umbilicus ; foul pus, but no faecal matter evacuated ; sent home * well."—

(Mr. Magins.)

Case 84.—Entrance in middle of right buttock, a little above level of
trochanter ; exit through abdominal wall in right semi-lunar line at level of
umbilicus.  Abdomen distended—gas escaping from exit wound on pressure.
Laparotomy ; perforation in ant. wall of ascending colon sutured ; post.
opening 2 inches lower, firmly closed by adherent omentum; abdominal
cavity cleaned and drained ; died after 24 hours.—(Mr. Warsox CHEVSE.)

Case 85, —Wounded 1st November, 1899, by Lee-Metford at target
praetice.  Fntranee in right sacro iline synchondrosis ; exit midway between
ant. sup. spine and ninth costal cartilage, after traversing cacum.

Laparotemy by Dr. Allan ; two apertures found in ceeum elose together,
with some fecal extravasation; wounds invaginated and bowel closed ovver
them by Lembert’s sutures; posterior entering wound in bowel similarly
closed ; abdomen flushed and drained ; uninterrupted recovery.——(Notes by
the laute Sir Winnrasm MacCormac.)

Cask 86.—Private J., wounded 24th Januvary, 1900 ; admitted 4 General
Hospital, Mooi River, three days later. Entrance (Mauser) 4 inches to right
of mid-line, opposite 10th dorsal spine ; exit just over lelt iliae crest, 1 inch
behind its centre.  Had dyspneea and pain for first few days; no other
tronhle : recovered.—(Major 8. F. Frever, R.AM.C.)

Case 87.—Major H., wounded 14th June, 1900, carried to hospital
three miles distant. Entrance in mid lumbar region, slightly to right of
spine ; exit same side, midway between ribs and ant. sup. iliae spine.

Suffered mueh pain, but no collapse ; general condition remained good—
no evidenee of peritonitis.  Starvation treatment, with absolute rest;
recovered. — (Mr. WaTsox CHEYNE.)

Case 88.—Sir F. Treves performed laparotomy in a case of wound of
sigmoid flexure with internal hemorrhage. He sutured the apertures in the
Eut and removed a large amount of blood clot from loin ; recovered.—(Note

v Surgeon-General STEVENSON.)

frraup 4. —HRectum,

Wound of the rectum is noted as having ocenrred in 19 cases, in 9 of
which 1t appeared to be the only viseus wounded, and in 4 it was the
principal one, Of the 13 eases in the 2 latter classes 4 died, or a mortality
of 307 per eent. As the 4 deaths which oceurred in this group oceurred
in those cases in which the reetum appeared to be the only viseus wounded,
the inferenee is strong that the high death-rate was due to the reetal injury
itgell, and not to wounds of other viscern, which ceaitred in some of the
CilEES,

Peritonitis was more or less evident in 6, and internal hemorrhage took
place in 1 case out of the 13 recorded ; 3 of the cases with peritonitis, as
well as that with hemorrhage, died, The bullet lodged in 4 cases, and was
extracted m 1.

The abdomen was opened in 1 ease for exploration and irrigation, and
the ense died ; eolotomy was performed in 2 eases, 1 of which died. 2 Drainage
operations, not opening the cavity of the peritoneum, were done in 4 cases,
and all recovered.




a5

One cuse, in which both entrance and exit wounds were large and
irregular, having the characteristies of shell injury, recovered without any
operation.

Cruwnshot Wounds of Rectu,

(ase 89— Private (., admivted 4 Stationary Hospital, 18th February,
1900, Entrance (Mauser) in left gluteal fold ; no exit.  In its course bullet
caused a rageed wound of rectum just inside internal sphicnter, damaged
prostate, and opened urethra.  Abundant hematuria and flatus  per
urethram ; blood in stoolz; cystitis followed, but patient improved and was
sent to Base.—(Records No. 4 Stationary Hospital.)

Note.—Traced in records. This ease is said to have recovered completely,
but there is no mention of any operation, such as colotomy. division of
sphineters, or search for lodged buller.

Case 90.—J. C., wounded 18th February, 1900. Entrance (Mauser)
right flank, near margin of ribs ; exit post. to left trochanter mujor.  Heema-
turia and blood per anum. Did well ; treatment not mentioned ; invalided.
Had also flesh wounds of both legs. —(Civil Surgeon T. 1. StuagT.)

Case 91.—Private F., wounded 12th June, 1901 ; admitted 2 General
Hospital three weeks later. Entrance in ilium just below left ant. sup. spine ;
exit centre right buttock. Hectie—pus passing from rectum. Opening into
rectum would sometimes close, and then fever became worse., Two attempts
for closure of this opening failed.  After a long stay in hospital was irwnlif!er[
“in fair condition.”—(Lient.-Colonel SyLvesrer, R.AM.C.)

Case 92 —Prnvate B, wounded 24th Januvary, 1900 ; admitted
4 Stationary Hospital next day. Entranee 4 inches above left great

trochanter: no exit—bullet lodged 1 inches above and behind right great
trochanter, and was removed. Flatus and fieces passing thvough both
wounds ; eellulitis developed.

Tube was passed up reetum, and parts packed with gauze; great pain ;
rectum irrigated twice daily.

A fortnight after wounded left iliac eolotomy ; died from exhaustion two
days later.—(Civil Surgeon A. W. NurHALL.)

Observations by Sir F. I'reves on a similar ease, “ British Medieal
Journal,” 10th Mareh, 1900 :—

“ A man was shot through both hips by a Mauser or a shrapnel, probably
the latter. The lower end of the rectum was wounded in two places, and
in due course fieces and flatus were passed through each of the gluteal
wounds,

“In one of these wounds the hip-joint was involved.
rectum was easily felt on anal examination.

*“The man’s condition was absolutely deplorable, and his pain intense.
The questions were —Should the ease be left ? Should the lower end of the
rectum be excised ! or, Should left colotomy be performed ! We decided to
perform colotomy, and this was cavried out by Dir. Nuthall.

“ There were many difficulties in the way of a direct operation upon the
rectum.”

The wound in the

Case 93.—Major 5., admitted 23th January, 1900, 4 Stationary Hospital.
Entrance, circular, right buttock, 1 inch below iliac erest ; no exit. Intestinal
ﬁfj eseaping from wound ; blood in motions: peritonitis developed ; died ne

y. * Rectum lacerated ; pullintive treatment.”—{Civil Surgeon Sraxw
CoPLEY. )

EY

.'ct.]

Rectum, prostate
ainl urethra—

Melena,

Iov maturin and
flntus per
urethram—No
operation—
Hecoverad.
Bullet lodged.
Rectum—Eidney
or bladder—No
aperation —
Recovered.

Rectum—FPus per
anun—
Recoversd (with
fiztulay,

Rectum—~Bullet
extracted —
Flotus amwd lomees
in wounds-—
Colotomy—Died.

Bectum—Gaz in
woumd and Blood
WeT Anm—
Bullet lodged—
Xo operation—
l.li-.l-d.



Rectim—
Hiemorrhage per
annm and
collapas—No
aperation—IDied,

Rectum (shell #)—
BElood per anum—
Dirined —

Roecovered,

Rectnm—Wonnd
felt by foger—
Mo operation—
Rreoverod.

Reretum—Fwenl
fistula—
Colobomy —
Recoversed,
Bullet lod zed.

od

Case 94, —Lieutenant D).  Entrance over left hip; exit front of right
thigh, which was fractured in upper part. Had lost much blood per rectum,
and was collapsed and pulseless on admission ; vomiting ; no hematuria.
Given morphia and  strychnia bypodermically.  Rallied somewhat, but
collapse came on again, and death from syneope.—(Major R. KirkraTrick,

R.AM.C)

Case 95 —Private G. H., wounded 11th December, 1899 : admitted
2 General Hospital a few days later.  Entrance (probably piece of shell) large
and irvegular, in centre left buttock, passing upwards and inwards, eomminuting
ilium ; exit also large and wregular, 2 inches above centre of crest right ilium.
Frequent motions containing ]E.md and mucus,  Drainage tubing inserted into
both wounds, and small pieces of bone removed 12th day ; bloody motions
ceased in a week, but sinus took long time to heal. Invalided 82nd day.—
{Records 2 General Hospital. )

Casie 96.- -Captain 5., wounde:] 24th January, 1900, at 400 yards range.
Rotrance (Mauser) L inch below and 1 inch behind head of right greal
trochanter; exit § inch below left great trochanter, and over outer margin.
Bullet cut throngh posterior wall of rectum about 1 inch above anal ning.
Bowel, washed out frequently with hot borie lotion, healed without con-
traction.—(Civil Surgeon Jonuxsroxe.)

Case 97.--Private O'N., admitted 4 General Hospital 25th February,
1900, Entrance midway between tip of left great trochanter and iliac crest ;
no exit—failed with X-rays to locate bullet.

Diarrheen ; fieces passing throngh entrance wound causing sepsis.

Left iliac colotomy performed 12th March, 1900, and wound freely

opened, washed and drained at same time; latter gradually filled in, but
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gtill communication remained between rectum and entrance when sent to
England two months after admission.—(Civil Surgeon J. Fore.)

Case 98, —Private 8., wounded 27th October, 1900 ; admitted 6 General
Hospital six days later. Entrance in mid-line of thigh 4 inches below gluteal
fold ; exit not mentioned. Fmces escaping freely from entranee ; nine weeks
after, a fizeal fistula being established in pelvis, the abdomen was opened in
mid-line, and pelvic gat found quite free; * much congestion and blackness
over left pelvie peritoneum was observed ; this was incised, but no pus bein
found it was sutured again " ; thigh wound explored, and tubes put in; di
of septicaemia three days later.—(Civil Surgeon R. W, MaxweLL.)

Casg’ 99.—Private 1), wounded 16th February, 1900; admitted
4 Stationary Hospital next day. Entrance (Mauser) above left iliac crest ;
exit 4 inches below, and slightly behind right ant. sup. iline spine. (Great
abdominal piin and tension ; emphysema left side serotum : Plllsa 106G, tem-
perature 103-4° F.; after two days flatus passed per anum, and tension
decreased ; later on, retention of urine and epididymitis; transferred to
4 General Hospital, Mooi River, when sufficiently recovered.—(Civil Surgeon
NurHaLL.)

Note (a month later) —At 4 General Hospital, Mooi River, 15th March,
1900, explored ; tumour =t exit wound inecised —fieces and pus with foul-
smelling gas ;. long probe dropped through this under femoral vessels, emerging
in vectum instde sphineter; sphineters divided, and drainage tube brought
through from outer wound ; well irrigated —no more ficces appeared in wound ;
drainage tube gradually withdrawn inwards, wound closed in same direction
rapidly ; invalided.- (Major 8. F. Frever, R.AMC.)

(CaseE 100.-—Private 8., admitted 23vd Mareh, 1900; wounded some
time previously at 700 yards range. Entrance 3} inches behind left ant. sup.
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iliac spine ; exit in back of right thigh, 4} inches below tuber ischii. Pain in
abdomen ; much hemorrhage from bowel first day, and lasting for three days,
Invalided after a x\'eeuk.—{[a",]vil Surgeon B, KEI:.{

Cask 101.—Entranee (Mauser) 1 inch to right of coceyx; exit 1 inch
above junction of middle and outer third left Poupart’s ligament. Pain in
abdomen and retention of urine for two days: urine drawn off’ contained
blood ; frequent micturition, with gas and fieeal matter in urine, followed ;
foul-smelling abscess, 2 inches above pubis te right of mid-line, opened ;
discharge lasted three months, and fistula at original wound of entry remained
when invalided, “ otherwise guite well.”—(Mr. MaxNS, )

Group b.-—Bladder.,

The bladder is returned az wounded in 21 cases. In 12 of these it
a.pPaared to be the only viseus wounded, with 4 deaths, and it was the
principal one in 5 others, with 3 deaths. Thus in the latter two classes,
numbering 17 cases, there were 7 deaths, or a mortality of 41°1 per cent.  All
these deaths oceurred in eases where the bullet had traversed the extra-
peritoneal portion of the organ: it would therefore appear that, as in the
ascending and descending colons, extra-peritoneal wonnd is by far the more
fatal injury, and the notes of the cases demonstrate that the deaths were due
in the bladder cases to the same causes, viz, cellulitis and septicemia in the
absence of efficient drainage.

Some signs of peritonitis appeared in 13 of the cases, but not of marked
geverity.

The bullet lodged in 6 cases ; it was extracted in 2 cases ; in one case it
was passed by the urethra, und in another it was impacted there and removed
(Nos. 105 and 114),

The abdomen was exploved and irrigated in one ease, which died, and
4 cases were drained, the general cavity not being opened, with 2 deaths. In
1 of the latter a rent was found in the extra-peritoneal portion, which was
sutured, and recovery followed.

Judging from the causes of death in the fatal cases above referred to, it is
evident the free incisions into the perineum and pre-vesieal space, with drainage
of the bladder, might have been practised with advantage m many of them.

Cunshot Wounds of Bladder,

Casg 102.—C. R., wounded 24th July, 1900, at 500 yavds range.
Entrance 1} inches from tip of great trochanter, on line joining it with right
ant. sup. iliae spine: exit 2 inches above left Poupart's licament, over position
of femoral vessels. Wound of exit su spurated, and ﬁ.-ul to he ch}l:u-gud;
frequent micturition, but never passed l-}nu:l practically no other symptoms.
Recovered —(Civil Surgeon A. Youxe.)

Case 103.-Trooper W., wounded 6th December, 1901 ; admitted
18 General Hospital nine days later. Entrance 6 inches behind and below
left ant. sup. iliac spine ; esit 3% inches behind and 3 inches below right ant.
sup. spine-—both healed, and size of sixpenny piece. Carried in wagon tor three
days till he reached a field hospital, and eventually admitted 18 General
Hospital. Much collapse ; loss of control over bladder and rectum ; partial
Pa.rnplegi:‘l; EI.I}E].I:J-I'I'LE_’.II tender ; I.ILI'E-'.E!' winls andd ';upid_ Had an enema on 17th,
and next morning was in great distress ; tumour size of four months’ 1:1'1f£t_-;|mm-
uterus in hypogastrium, extravasation of urine. Incision in mid-line above
pubes, 2 pints ammoniacal urine evacuated. The fluid extra-peritoneal from
rent in ant. wall of bladder. Rent sutured, cavity Hushed and dreained.
Utine continued to pass both ways for some time, but eventually it ceased
from the wound, and he was able to walk about when invalided. The pacalysis
was reflex.—(Major MaLLins, RAM.C) :
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Casg 104.—Civilian M. F., shot by sentry at 150 yards range ; admitted:
18 Stationary Hospital 4th November, 1900, Entvance (} inch) 3 inches
above right gluteal fold, and 2} inches to right of mid. saerum; exit (3 indg
% inch to inner side left anc. sup. iliac spine. Semi-collapse ; great pain an
constant desire to pass water, but unable to do so0; no ulljsflmmal dizgtension,
Catheter only drew oftf’ blood from bladder. Condition too bad for operation,
Died next day. No post mertew noted.—(Hospital Records.)

Case  105.—Civilian Guard, . W., wounded 30th Mareh, 1902,
Entrance (& inch long) 31 inches below post. iline spine, 3 inches from
mid-line—no exit. Hematuria : unable to pass water for two days ;
fonrth day spicule of hone, £ inch |3::,r 1 inch, came away with urine ;
heematuria then ceased, bul micturition beeame frequeat and painful ;
18th day, while making warer, flow suddenly stopped: orderly M.O.
failed to pass catheter on aceount of pain, but nothing was felt; 15 minutes
later, while again attempting to pass water, a smooth Mauser bullet shot out
of urethra,  This was I'{}lﬂmrﬂﬂ by some bleeding, but he was discharged quite
well 20th day. “The range was 200 yards, and the powder was evidentl
defective, as a Kaflir, wounded at same time and range, also had bullet
lodged in his body.” The passage of the bullet by the urethra was certified
by written statements of others in ward at time.—(Records 18 General
Hospital.)

Case 106.—Private G., wounded 28th November, 1899 : admitted
2 General Hospital five days later. Entrance right buttock ; no exit—
bullet passed through bladder, fractured left horizontal ramus of pubes, and
lodged under femoral avtery at Poupart’'s ligament. An incision had been
made in left groin, evacnating much urine and pus; this was cnlarge{l day
after admission; piece of bone removed and drain nserbed.  Died from
exhaustion 32nd n:%n_v.

Post mortem,—Extra peritoneal wound front of bladder ; Mauser bullet
under femoral artery. —(Records 2 General Hospital.)

Casg 1¢7.—Private B. A., wounded 28th Febroary, 1900, at 500 yards
range ; admitted 2 General Hospital three days iater. Entrance {Mauser)
21 inches to left of mid-spine, level with iliae crest; buliet found lying under
small nleer 21 inches below right great trochanter, outer aspect of thigh ;
perineum and scrotum much bruised.

Could not pass water after being wounded, and now micturates with
difficulty ; no eontrol over rectum.

Bladder daily washed with boric lotion ; complete control of rectum and
bladeder in a month's time ; invalided.—(HRecords 2 General Hospital.)

Case 108, —Private G., wounded 1st April, 1902 ; admitted 20 General
Hospital two days later. Entrance near inner edge right tuber ischii; exit
over symphysis pubis.  Collapse, semi-delivious, and very restless ; pulse 110,
weak umll ihin: 4 ounces ltﬂunr]_v uring drawn off bladder ; both wounds
closed ; no pain, nor signs of 1.1!31‘1'!(:1iit-i!i. Champagne and hot-water bottles
failed to improve eondition ; died next day.

Post morterm,—Bullet weunded rectum and passed through bladder—
track extra-peritoneal ; blood elots in bladder; small quantity of urine in
pelvis ; pelvie peritonitis extending npwards.—(Major WHarte, R AM.C.)

Caseg 109, —Boer, K., wounded 48 hours before admission. Entrance
(Lee-Metford) left buttock at the side of sacrum—no exit. States he passed
blood with motion, and had pain on micturition ; abdomen not distended ; no
special tenderness or inconvenience ; temperature raised. Had many large
watery motions, and at same time passed daily small quantity of urine
(12 ounces), which contained pus. Litmus pill given caused water coming
both ways to be stained blue—valvular wound of bladder suspected.  After
a couple of days urine passed in nataral quantity, and watery motions ceased.
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Examination of rectum showed it to be wounded. There was pus in urine
still, and left leg was cedematous when handed over to Provost-Marshal.—

(Captain Farcaste, R.AM.C.)

Casg 110.—Trooper P., wounded 5th May, 1901 ;: admitted two days
later. Entrance middle left groin, missing vessels ; exit middle right buttoek.
Painful micturition and hmmaturin—bright-red blood passed ; no other
symptoms. When invalided, 75th day, all bleeding had ceased, and
irritability of bladder subsided. Treatment—rest and milk diet. —(Civil
Surgeon T. A. Hale.)

Casg 111.—Private 3., wounded 24th October, 1899 ; admitted Lady-
smith. Entrance on upper aspect of left shoulder ; exif in centre of perineumn,
bullet thus raking chest and abdomen. Blood in urine ; extreme pain over
abdomen ; died at 5.80 p.n. third day. No pest mortem noted.—(Colonel

Bruce, R.A.M.C.)

Casg 112.—Private O'N., wounded 21st October, 1899 ; admitted Lady-
amith next day. Entrance large and lacerated, between umbilicus and pubes ;
no exit. Lay out on veldt in the rain all night ; transferred here from Field
Hospital. Utrine issuing from entrance. Incision made from umbilicus to

ubes ; muscles much swollen and infiltrated large ragged wound in fundus
of bladder ; removed fonr pieces of expanded Mauser bullet ; doubtful as to
whether peritoneum was opened ; placed large drainage tube in bladder, and
sewed up wound. Dressed frequently ; transterred Marvitzburg eighth day.—
(Colonel Bruck, RLAM.C.)

Casg 113.—Private G., wounded 8th December, 1899 : admitted L;,u[:,r.
smith next day. Entrance posterior part of right buttock, 2 inches from
mid-line, and 4 inches below post. sup. ihac spine ; exit left groin, inmediately
to inner side of femoral vessels (2 inches from mid-line).

Laparotomy in mid-line ; peritoneal eavity full of blood-stained fluid,
smelling strongly of uvine ; difficulty in finding wound in bladder, will
permanganate solution was injected, when it issued from wound at apex
the size of a threepenny piece; wound in bladder enlarged to search for
entrance, but latter not found ; glass drain put in bladder, and another in

ritoneal eavity, and wound .?.tit.cci'led up: died same day.—(Colonel Bruce,
AM.C.)

Case 114.—Private W. T., wounded 20ih September, 1901 ; admitted
7 Stationary Hospital seven days later. Entrance (Mauser) in right thich
posteriorly, 3 inches above kuee-joint ; no exit.

Was lving behind ant-hill when wounded from behind ; wound healed ;
no hematuria nor other signs of bladder injury; mno pain anywhere till
27th day, when complete retention of urine set in. Catheter passed freely
to neck of bladder, but stopped there ; urine passed on withdrawing catheter ;
three similar attacks, with intervals of a day or two, relieved in same way.
Last time catheter stopped 1 inch from meatus by an obstruction, which on
extraction was found to be a Mauser bullet covered with urinary salts. No
further ditliculty oceurred.—(Captain Arcuer, R.AM.C.)

Case 115.—Private A., wounded 18th February, 1900, at 600 vards
range ; admitted 1 General Hospital eight days later. Entrance {Mauser)
3 inches from right aut. sup. iline spine, and 2 inches above Poupart's lig. ;
exit on back of left thigh, large and bifurcated. Unconscious: felt as if
 kicked in stomach " ; hlgand in urine, with difficulty and heat in micturition
for six days. Had no solid food for 21 hours before, Tnvalided ; recovered
41st day.—(Major Burrox, R.AM.C.)
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Case 116.—Entrance (Mauser) just ahove symphysis pubis ; exit in left
buttock, behind tip of great trochanter. Lay 12 hours on field, and passed
water for first time when bearer company removed him, and only twice in
next two days; no hematuria noticed ; recovered.—(Mr, Makins.)

Case 117.—Entrance (Mauser) in right buttock ; no exit. Distension
of abdomen and tywpanites, followed with swelling of thigh below inner
third of Poupart's lignment ; latter incised, allowing two pints bloody urive
to escape.  Died of chronie septicemia 21st day.

Post mortem.—Transverse wound of extra-peritoneal part of bladder
behind pubes; bullet found beneath femoral vessels,—(Mr. Makixs.)

(ase 118.—Entrance (Mauser) 3 inches above left tuber ischii: exit
above symphysis, over vight margin of penis. Next day urine eseaped from
hoth wounds, and this {:Dntimleﬁ till 14th day, when entrance wound was
enlarged, and a catheter was tied into bladder. Died 38th day.

Post wiortenm.—Cellulitis around bladder with slough and pus in cavum
Retzii ; entranee at base of trigone, and exit in anterior wall of bladder
still open.—(Mr. Makms.)

Gronp 6.— Laver.

The liver is noted as having heen wounded in 40 cases. In 12 of these
it appeared to be the only viscus wounded, with 2 deaths, and it was the
prineipal viseus in 16 others, with 6 deaths.

Thus, of the 28 cases of the two latter classes, § proved fatal, or a
mortality of 285 per eent.

Peritonitis was more or less present in 26 cases, and internal hgemorrhage
in 7.

The builet lodged in 6 cases, and was extracted in 3.

No operation implicating the peritonenm was performed in any of these
eases, but procedures to afford drainage were carried out in 8 of them, 7 of
which recovered.

In 6 eazes the wounds were not produced by normal Mausers ; one was a
shell wound, and in 5 the “entrance wound: were large”; 4 of these
recovered,

Severe internal hamorrhage oceurrved in 7 of the cases of wonnd of the
liver, and the large provertion of 4, or 57 per eent., of these died. This
appears to have been a high rate for the oceurrence of this complieation, as
wany writers have stated that small-bore bullets do not often cause hemor-
rhage of a dangerous character from the liver.  Hmemorrhage was'met with in
25 per cent. of the 28 cases noted, and in some of them the bleeding took
place into the right plenral cavity in consequence of the bullet having
traversed the diaphragm and plenra,

Discharge of bile throwgh the wound, with the formation of biliary
fistuls, was not an uneommon cecurrence in these euses; it is noted in 5 of
them. Fistule of this kind usually elose spontanecusly, but one case was at
Hkitiu}' !ll,"FLI'J}" B year after the ]'el::eipt of the weund with thea upﬂl:ping still
discharging,  An operation had heen done in South Afriea, but had failed.
The easc was twice operated on at Netley, with suecess on the second
oceasion.  The sides of the sinus through the abdominal wall were scraped,
the skin edges refreshed, and silk-worm gut sutures passed deeply, closing the
opening ; as there was a free discharge of bile into the intestine, this gsimple
operation was successiul. :

Slight jaundice was a symptom in 4 of the eases, and abseess of the liver
developed in 3, all of which recovered with ineision and drainage.

h—....._..._:__... —
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Glunshot Wounds of Liver,

Case 119.—Private E., wounded 18th November, 1900; admitted
2 General Hospital 3¢ hours later. Entrance right epigastric region ; exit
same side, near tip of last vib.  Vomited frequently ; abdomen distended and
tender ; pulse quick and feeble. Rest, and rectal feeding. Died two days after
admission,

Post mortem.—About a pint of blood in peritoneum ; liver much
lacerated ; intestines distended, but no general peritonitis.—(Lient.-Colonel
G. H. Syrvester, RLAM.C)

Case 120.—Private G., wounded 1st May, 1902, at 30 yards range;
admitted 21 General Hospital four days later. Entrance between 11th and
12th ribs 1 inch to right of spine: exit same side, between sixth and seventh
ribs, 1 inch from nipple line. Right chest dull and immobile ;: no fremitus
nor breath sounds: pain: temperature, 101°4" F. ; {ml:se, 156 ; respiration, 56.
Aspirated 2] pints fluid containing blood and bile, and five days later
7 pints same.
15th day.

Puost mortewm. —Right pleura contained 21 quarts bile-stained fluid—lung
w"u];!set]; lett Ilmg had two !h:i,t-l;!l“’.h‘. consolidation size of |u:1|‘m of hand :
ragped tunnel in liver, and eorresponding wonud in right dome of diaplragm.—
{Records 21 General Hospital.)

Case 121.—Trooper P. 8., wounded 24th March, 1902. Entrance
11 inches below eighth right costal cartilage ; site of esit not given, but track
said to be “ oblique from iefi:rrc back.” A piece of elothing and brass button
missing where bullet entered ; * great pain and heemorvhage 10 minutes after
wound.” In hospital for a month when sent to Matjesfontein, six days by
convoy. On mrival temperature 104-3° F. ; pain and enlargement of liver ; deep
fuetuation. Liver aspirated 49th day—3 pints pus, and incised 63rd day.
Uninterrupted recovery. * Abscess evidently due to septic clothing and brass
bution in liver,” no note of thess having been found.—(Captain H. W. K.
Rean, RAM.C)

Case 122 —W. W., wounded 6th March, 1902.  Entrance right 10th
intercostal space, 3 inches from vertelwal spines; exit 1 inch below eostal
cartilage ninth rib, same side.  ** In its passage bullet wounded right kidney
and liver" ; jaundice and hematuria ; tenderness over liver; temperature,
101° F, ; abdominal movements good. HRest and starvation diet; did very

well, discharged to duty.—(Captain H. Warrox, RAM.C.)

Case 123.—Trooper M., wounded 2nd May, 1900, arrived by wagon at
hospital next day. Entrance right ninth intercostal space, 3 inches behind
nipple line ; exit left seventh interspace, in nipple line. Much collapse ;
Jaundice ; constant hiccough ; great distress, and pain over liver and stomach ;
upper half of abdomen rigid and fixed ; dulness in both Hanks, with hyper-
resonanece in front of dulness,

Perfect rest, morphia and strychnia, rectal feeding. Two months later a
tumour containing six pints bile-stained fluid had formed over hepatic region,
and was opened ; bile discharging from sinus for a month, but patient did

well, and bowels were acting normally when transferred.—(Captain H.
Warroxn, RAMC)

Case 124, —Private B., admitted 18 General Hospital 10th January,
1902. Bullet struck his bandolier, exploding a couple of cartridges. Entrance
(2 inches by 3 inches, and 14 inches deep) over seventh to ninth ribs, mid-
axillary line; no exit. Wound septic and cone shaped, with damaged liver
tissue at apex ; hiemorrhage,  Very little shock or eonstitutional symptoms
Pieces of detached rib were removed, and wound fomented. A month later

(6756) N 2

Pnenmonia of other lung developed ; died suddenly night of
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small sinus persisting was slit up, and cartridge casing and small pieces dead
bone removed. Recovered.—(Major J. R, Marviss, R.ADM.C.)

Case 125.—Private W. L, admitted 2 General Hospital 8th Mareh,
1900, Entrance (piece of shell) in right epigastrium.  Before admission shell
was vemoved, and drainage tule 10 inches long passed down and back through
liver substance—profuse bile-stained discharge. Todoform gauze substituted
for tube after a week ; pleurisy followed (20th March, 1900) ; temperature,
103° F. ; 16 ozs. of Haky Huid aspirated, after which temperature fell, and he
was invalided 14th April, 1900, with wound elosed and in very good health.—
(Records 2 General Hospital. )

Case 126.—Corporal M., wounded 1st April, 1900, admitted 20 General
Hospital two days later.

Entrance 2 inches to right of mid-line behind, on level with first lumbar
vertebra ; exit a little to sams side xiphoid cartilage. Much collapse;
extremities cold; tumour and sense of resistance in epigastrium ; mild
delirinm, but general eondition masked by morphia. Died suddenly 2 days
Inter.

Post moitem.—Bullet passed through liver, wounding inferior cava
15 inches below diaphragm ; blood found its way to upper surface of liver, and
formed large retro-peritoneal hematoma behind stomach and round right
kidney.—(Uivil Surgeon F. R. GArpNER.)

Case 127, —W. T,, wounded 15th December, 1899, at €50 yards range.
Entrance 11th intercostal space, § ineh to right of spine; exit eizhth
interspace, 21 inches to same side of nipple line, Severe haemorrhage from
exit ; slight cough, but no hemoptysis ; right base up o line of sixth eartilage
dull ; vecal resonance and fremitus diminished ; considerable pain in track of
bullet ; slight pyrexia at night. The symptoms cleared up, and he was doing
well and allowed up the 40th day.—(Civil Surgeon J. E. Ker.)

Case 128.—W. P., wounded 6th November, 1900, admitted 3 General
Hespital eight days later. Entrance seventh intercostal space left axillary
line ; no exit, but a small nodule, like the top of bullet, felt 2 inches from tip
of right 11th rib. Tongue dry and brown ; sordes on teeth ; respitation slow
and laboured ; pain and rigidity in right hypochondrium and loin.  Given
brandy and milk ; died two days after.

FPos: morten.— Left pleara contained one pint blood ; ragged decomposing
wound at outer and upper margin of liver ; perinephyitic heematoma left side,
to which spleen was adherent.—(Hospital Reconds.)

Case 129.—W. C, wounded 2nd January, 1900, at 800 yards range,

panites, vomiting, admitted 3 General Hospital. Entrance (Mauser) 2 inches to right of second
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lumbiar spine ; exit 2 inches to same side, and below ensiform (!a'l‘t.ilz'lg{'. Pain
over right chest and abdomen, tenderness in hepatic region ; tympanites,
vomiting and jaundice; temperature, 101°F.: no cough, h®emoptysis, or
blood in stools.  Steady progress; invalided 43rd day.—(Civil Surgeon
J. E. S1uART.)

Case 130—H., H., wounded 11th August, 1900, at 100 yards range,
admitted 3 General Hospital 41 days later. Entrance (§ inch) just to outside
left seapuln and 1% inches above angle. No exit. After iujmg' great
dyspneea ; frequent vomiting ; slight hemoptysis ; paraplegia.  On admission
bad considerable use ol right leg, and to a less extent of left; no tenderness
over spine; right pleural cavity full of fluid ; extreme emaciation ; 37 pints
dark-coloured fluid withdrawn from pleura ; re-accumuolated, and 4 pints hile-
stained fluid drawn off, and finally, 47th day, 2 inches seventh rib reseeted
and cavity drained. No suppuration took place ; temperature fell to normal,
and all unfavourable symptoms subsided. Bkiagram showed bullet lying
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vertically in liver substance. Sent to Cape Town 79th 1Iu':f:: able to wulili i
little, though legs still weak, and with very little pleural discharge.—(Civil
Surgeon A. Youxe.)

Clase 131.—W. E., wounded 26th November, 1900, at 500 yavds range.
Enteance, second right intercostal space: no exit. Haomoptysis and  pain
under right costal margin,  X-ravs showed bullet lodged Lere.  Bullet
removed from small abscess in liver, its base being embedded in abscess, and
its point projecting through post. layer of rectus sheath ; cavity packed ; case

did well.—(Civil Surgeon W. A. Howr.)

Case 132.—Corporal 8. K., wounded 21st August, 1901, at 100 yards

range ; admitted 12 General Hospital seven days later, after five days ina
WAZO.
Entrance size of half-crown, in right mid-axillary line, between 10th and
11th ribs; exit size of shilling, below last rib, 1 inch feom mid-hne. A second
bullet passed through lower part of vight thigh, causing compound comminuted
fracture, which was septic.

Free discharge of pus and bile from entrance and exit of fivst wound ;
hemaoptysis ; tunnel through liver, found under anmsthetic,

ounds eleaned, irrigated, and drained ; fractured thigh put on extension
apparatus. Two months later abdominal wound was healed, but thigh was
still discharging ; sent to Base after another month, when general health was
much :imprnve«f and appetite good. A sinus in leg was still discharging, but
firm union had taken p]:],nce.—{(}i\'il Surgeon P. GraANT.)

Case 133 —Captain M., admitted 22nd Januarvy, 1900, Entrance,
region of right ni 1|:|I e exit at upper part of sacrum. Finphysema around
entrance ; great collapse ; septic swelling right side of abdomen : diarrheea ;
gradually sank, and died 11th day. = Bullet traversed right lung and
liver, causing hwemorrhage into peritoneal cavity.”—(Major KiRkraTrick,

| RAM.C)

Case 134.—Corporal T.  Entrance in right mid-axillary line. 1 inch
above bony margin of thorax ; exit on level with and 1 inch to left of top of
episternal noteh.

Was running when hit, spun round, and fell; then crawled to cover.
Tenderness along bullet track : slight rigiditﬂ,‘ of upper half of abdomen ; no
distension ; temperature, 100° F.: pulse, 84 ; respiration, 48 ; no vomiting ;
bowels constipated. Respiration normal and wounds healed in seven days,

when transferred.—(Civil Surgeon W. Saeex.)

CasE 135, —Private O'H., wounded 29th March, 1900, at 250 yards
ran Entrance just below seventh left rib, in nipple line ; exit just Fs:c-lfm.'
eighth right rib. a little external to nipple line. ]i.l‘:_iur_v ocenrred at 3 pom.,
and he had nothing to eat since 4 a.m. that day : after a few minutes vomited
a small quantity of blood, followed by hile ; vomited small quantities of blood
at short intervals for four days ; conghed up blood-stained mucus after eight or
nine days—this continued for four days. Kept on small quantities of milk
for a fortnight. When admitted 2 General Hospital 24th day had small
discharging sinus at exit, but all symptoms had subsided. Tavalided.
(Records 2 General Hospital.) :

Casi 136.—Private F., admitted 4 General Hospital 25th February, 1900.
Entrance, seventh right interspace ant. axillary line ; exit, 3 inches to left of

eighth dorsal vertebra.

Much collapse ; pain and dysproes ; pavalysed below umbilicus.  Died N

next day.

 Post mortem.—Right lung collapsed ; pleura full of blood-stained fluid ;
diaphragm and liver grazed ; eighth dorsal vertebra perforated.— (Civil
Surgeon L. B. HuLke.)
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Case 137.—Sergeant H., wounded 27th February, 1902: admitted
19 Stationary Hospital next day. Entrance (Mauser) over seventh right
costal cartilage, 21 inches from sternum ; exit elose to last rib, 5 inches from
spine, left side.

Journey to hospital painful ; eollapse ; great pain left side of abdomen ;
temperature, 101° F.  Nutrient enemata ; sucked a httle ice. Peritouitis set
in; pus exuded from exit ; died seventh day,

Post mortem.—17 ozs. blood clot and pus round left kidney, outside
peritoneum ; upper third kidney disorganised ; pus and blood gravitated into
pelvis ; liver traversed by bullet ; ih:ﬁ}‘ of 12th dorsal vertebra notched.—
{ Records 19 Stationary Hospital. )

Case 138, —Colour-Sergeant M., wounded 24th January, 1900 ; admitted
4 General Hospital seven days later. Entrance, 2} inches below right
nipple, at level of eighth rib; exit, 1 inch to right of spine, second lumbar
vertebia,

No symptoms, but some numbness over outer side of right thigh.
Invalided a fortnight Inter.—(Civil Surseon F. MArTIX.)

Case 139.—Wounded 27th February, 1900 ; admitted Maritzburg two
days later. Entrance (Mauserj, throngh right humerus, close to elbow joint ;
then bullet split, making two wuu:uE; in chest wall ; one piece fractured
eighth rib, wounded Jlower margin right lung, and, piercing diaphragm,
lucerated liver, where it lodged ; the other fractured ninth rib, produced
larger laceration of liver, and then right kidney.

Great dyspneea on admission.  Portions of both broken ribs removed,
when 40 ozs. sanguineous fluid flowed out,  Died seventh day. :

Lozt mortem.—Large sel.uguiuen-Purulﬁut effusion 1'i‘g|.1t pleural cavity ;
septic  perieavditis, though pericardivm  not  divectly injured ; abdominal
imjuries as stated above.—(Civil Sorgeon Invise )

Casg 140.—Admitted Maritzburg. Entrance (Mauser), just below angle
lefi seapula ; exit, just above costal margin in right post. axillary line,
Hamoptysis and hemothorax, latter aspirated ; retro-peritoneal hmmnrrhag&,
burrowed to outer side of ascending colon, evacuated ; good recovery,—(Civil
Surgeon [RviNe.)

Case 141, — Admitted Maritzburg, Mauser traversed right lung and
liver. Abscess of liver evacuated itsell through exit end of bullet track.
Recovered.—(Civil Surgeon IrviNg)

Case 142 —Entrance (Lee-Metford) below seventh rib, in left nipple
line; exit on opposite side, through eighth rib mid-axillary line. Lay on
ficld 17 hours: no sickness.  Biliary fistula from exit wound followed with
eseape of pus: fistula was closing when, 14 weeks later, he was invalided,—

(Mr. Maxgiws.)

Cask 143 —Entranee (Mauser) 1 inek below and to left of ensiform
cartilage : exit in sixth right intercestal space, just behind pest. axillary
line. ““Sriteh ™ on :_-rm;_:'hiug ur |:'..||gh[ng was the :'rl'tl_tl' BT noted : recovered,

{Mr. Maxixs)

Case 144 —Entrance (Mauser) through seventh left costal cartilage,
1 inch from base of ensiform : exit below 12th rib, 2 inches to right of lumbar
spine.  Lay on field some hours, and as night was very cold suffered much
from shoek ; pulse 66 for some days, but no abdominal symptoms developed.
Returned to duty in six weeks ; had a relapse after three months suggesting
loeal peritonitis, but again returned to duty.—(Mr. MAKINS.)
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(lasg 145.—FEntrance in eighth intercostal space, vight mid-axillary Liver—Biliary
line : exit 1% inches below point of E!!Eiil'ﬂ-l‘rll cartilage, § inch to right of 1:‘:-:::1:;»;'.]
mid-line—both lar Discharge of bile and pus from exit for a week : 2

recovered.—(Mr. Maxizs. )

Case 146.—Entrance (Mauser) in 10th right mterspace, 2 inches from Liver—Vomiting

dorsal spine ; exit through sternum immediately to right of mid-line, and just and hiceough—
above ensiform cartilage.  Shock and fii:«::f:iner;x', continuous vomiting for
two days, and occasional for a week ; hiccough and “stiteh” on deep
breathing ; recovered.—(Mnr. Maxixs,)

roup 7.—Kiduey.

The kidney is noted as having been wounded in 24 cases; in 8 of
these it appeared to be the only viseus wounded, with 1 death, and in
6 others it was the principal one wounded, also with 1 death. Of the 14
cases, therefore, in which the kidney appearved to be the only viscus or the
prineipal viscus wounded, 2 died, or & mortality of 1473 per cent. nearly.

he eause of death in the 2 fatal cases was peritonitis, and some slight
signs of this complication were present in most of the cases. Hematuria
gcenrred in 12 out of the 14 cases, or 857 per cent., but in none of them to
an extent to endanger life. The Lmits of the duration of hematuria, as
given in the notes, were from 2 to 14 days.

The bullet lodged in 4 cases, and was extracted in
recovered.

No operation of this kind was done, but an operation to provide drainage
was performed in one case, which recovered.

[Ijt is peculiarly difficult to estimate death-rates in this group, beeause of
the high probability of the implication of other viscera in all kidney eases,

]

: they all

Gunshot Wounds of Kiduey.

Case 147.—M. T., wounded 18th February, 1900, at 100 yards range ;
admitted 3 General Hospital 32 days later. Entrance (Mauser) § inch above
11th rib, in right mid-axillary line ; exit slit-like (1 ineh) 1} inches to left of
middle of saecrum. Wounds healed on admission, but diavrhoea continued for
nine days, and hematoria for two—* damage to right kiduey, and probably
colon,"— ( Hespital Records,)

Casg 148.—Private F., wounded 9th June, 1900, at 600 yards range ;
admitted 4 Stationary Hospital eight days later.  Eutrance (Mauser) 2 inches
from sternuom, in eighth left costal eartilage ; exit 2 inches from spinous
processes, and 1 inch below 12th rib —antevo-posterior divection, Fainted
when hit ; retention of urine for five days ; no vomiting : hematuria, On
admission was out of danger. but very careful to remuin quiet.  Under
starvation treatment abdominal unensiness and hematuria tﬁsnppa:n*ﬁi:].
Allowed up 18th day, and on 33vd day, when transferred, was able to walk
about, but had a limp, and still some pain in neighbourhood of exit.—(Civil
Surgeon NUTHALL. )

Case 149.—Trooper W., wounded 18th December, 1901; admitied
19 thti:rlmt‘}' qunilu] twao {]:t}':-s Inter, after long journey in ambulance
wagon. Entrance {Mauser) in right iliae fossa : exit in lnmbar region. same side.
Wounds healthy ; much pain and hematuria ; abdomen tympanitie. Only
water in spoonfuls by mouth for 10 days ; nutrient enemats. Convalescent

in three weeks.—(Records 19 Stationary Hospital.)

Case 150.—Private W., wounded 12th June, 1901 ; admitted 2 General
Hospital. Entrance (Mauser) in centre of left buttock; exit in middle of
Jast rib, same side—rib fractured.

Revoverad,

Deatli-rate searly
143 per cent,
Peritomiti=s and
heemainria,

Tounlbests Dewel esil,

Laparotomy.

K idmey—
Colon l‘"]—
THarehoea and
lmmaturia—No
aperation—
Recovered.

Kidnoy—
Siomach (73—
Heematurin=—>~u
opernion—
Tecavered,

K idney—ain,
distension, and
hocmaturia—
Riremavered,

Kiiney (#)—Pain.
swelling, and
pyvrexia—
Explovatory



incision—
Recoversd,

Kiduay (2 y—
ain, distension,
and hematuria—
No operadion—
Recowered.

Kidueys and
r-'sph'm:—ii Tl
{urin, pain, and
hec LI{:—-'\H:
operation—I[ied,

Kidnoy—

Hiematuria, [m'm,
and pertonibis—
Shell lodged—>XNa
operation—Iied.

Lung and
kidney—Pain,
hrematuria and
lmmoptyais—
Bullet
exiracted—
Regovered,

Kidney—Fain
and hamaturio—
No operation—
Recovered.

104

Wounds had healed : pus in urine ; swelling and pain in left renal
region—Ilatter incised, but no abseess found.  Invalided four months later;
still ]Mssmg pus, but swelling had disappeared. —(Lieut-Colonel EY[.-‘FESTBH
A

(Casg 151.—8. L., admitted Hoopslaat 1st February, 1901. Entrance
1 inch above right ant. sup. iliac spine ; exit 1} inches to left of last lumbar
vertebra, Abdomen distended ; pain in rvight testicle, and shooting down
]cﬁg heematuria ; loss of sensation and motion in right lower extremity.

ounds liealed in five days; hmmaturia ceased in a fortnight ; power in leg
L-tl.lmcfl almost umnp]etehr, and pe ]lmH in limb and testicle dii&.]:]m"ﬂ‘ed when
invalided.—(Records 11 General Hospital).

Casg 152 —Private F, F., wounded 11th December, 1899, at 60 yards
range.  Entrance 1% inches to right of fourth lumbar s Spinous process ; exit
Just above erest right ilam, 2 inches from ant. sup. iliac spine. Another
bullet entrance 2 inches from mid-spine, between lett 11th and 12th ribs ;
exit mid-axillary line, hetween left seventh and eight-h ribs.

Lay out on field 12 hours, Rheumatic pains in knees and ankles ; unable
to pass urine or motions ; urine foul and blood-stained ; eystitis damlupnd
and rigors, heckic, and much abdominal pain ; ; died 32nd da

Post mortem.—Left kidney and EprEli much dsmmrreJ by bullet ; lower
part right kidney destroyed, and connected with large c.a,vlt.}r -.'mut..nnmg pus
and urine ; local peritonitis.  (Quoted by Mr. Makins (Case 201) as a ease of
penetration through intestinal area without perforation of the bowel, but the
post mortem 32 days after receipt of wound is hardly conclusive in this
connection). —(H&Larrls 2 General ]llﬂsplt.a! )

Case 133, —Lanee-Corporal F., wounded by a piece of ghell, Entrance
2 inches long, & ineh of left of second lumbar spine; no exit. Pain,
heematuria and peritonitis ; died from latter during apparent convaleseence.

Post morteni.—Shell mjured transverse processes second and third left
lumbur vertebrie; larze abscess cavity behind left kidney, lower part of
which was iny ulvu] bladder contained blood elot ; peritonitis round splenic
Hexure of colon : I’r‘}ers patches indicated recent enterie.—(Clivil Surgeon

F. Pore.)

Case 154 3. P., wounded 6Gth October, 1900, while lying prone at
1,900 yvards range ; admitted 3 General Huspil-u! three dtl_}'s later. Entrance
over left eighth and ninth ribs, 9§ inches from mid-sternum ; no exit, but
bullet alterwards extracted from point 2 inch to left of second lumbar. spine ;
bullet was found inverted in this position. Had bee: in ambulance w n
all night, in farm next day, then travelled 30 miles in wagon to train b
adiission,  ** Blood cozing from back of throat and nose ; urine soon lost an'}r
trace of hlood, and he E}Jhﬂ-.".d a motion also free from blood ” ; tender area in
vight loin ; dulness left pulmonary area up to sixth rib; t.emperat.um, 1047 F, ;
Pu!-.'u 100.  Had been on starvation diet, and under influence of opium ; now
milk and soda-water hourly.  Sent to Cape Town 22nd day with both wounds
healed and plewra almest elear.—(Civil Surgeon A. Youxe.)

Casg 155 — Corporal G, wounded Tth April, 1902, at 800 yards range ;
admitted 18 General th]nt.aj 26 days later.  Entrance between left 10th and
11th ribs, quite elose to their anterior ends: exit } inch to left of body of
second ]umhn vertebrn, After wound murh abdominal pain  and fraa
hamaturia ; both existing still in mitigated way ; wounds healed ; weakness
and emaciation,

Rest and starvation diet for some further time. Abdominal pain had
almost ceased, hematuria disappeared, and he was able to walk, when
invalided,

A letter received &ufuat 1903, stated that he was t.hcn “all right.”—
{Major J. R, Marnuixs, RAM.C)
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Case 156 —Lance-Corporal J. H., wounded at 1,200 yards range;
" admitted 3 Ganeral Hospital 28th Febroary, 1900, Eotrance below right
12th rib, 2 inches from spine ; exit sixth interspace, 2L inches to outer side
of nipple. Pain in stomach ; hemoptysis for four days; cough, especially
when lying down.

Invalided in a fortnight, “ could then walk ubout and go to concerts, &e,”—
(Civil Surgeon ErrINGTON.)

Case 157.—Private L., wounded 11th December, 1899 ; admitted Orange
River next day. Entrance (Mauser) 1 inch to rvight of fourth lumbar spine ;
no exit ; bullet removed from costal margin in right nipple line.

Lumbar pain and hmmaturia; quite well later, except for slight
hsmaturia at times.—(Civil Surgeon J. Pria.)

Casg 158.—Entrance (Manser) in 10th right intercostal space mid-
axillary line ; exit in 11th interspace 2 inches from spinous processes. Passed
blood 1n urine for two days. Recovered. —(Mr. Maxivs.)

Case 159.—Entrance (Mauser) in seventh right infercostal space in
nipple line ; exit 1 inch to same side 12th dorsal spine.  Vomited frequently
firat day, and had hematuria for two days. Recovered.—(Mr. Makixs, )

Cask 160.—Entrance (Mauser) 2 inches to left and 1 inch below left
nipple ; no exit. Hematuria for four days; tenderness in left loin below

12th rib. Reecovered. —(Mr. Maxixs,)
Froup 8.—Spleen.
Wound of the spleen is noted to have occurred in only 4 eases. It

was the prineipal viscus wounded in 1 of them which died. Peritonitis and
hmm-:-rrhﬁe were present in this case, which was due to an expanding or
ricochet Mauser. No operation was performed.

Graenshot Wounds {Jllr .b_'pflrr'u,

Cage 161.—Private (., wounded 30th December, 1901 ; admitted
2 General Hospital next day. Entrance large, between eighth and ninth ribs,
left nipple line, in which was fixed a piece of omentum; exit same side,
hehindl,a near spine, between 11th and 12th ribs.  Abdomen tender amd
distended ; frequent vomiting ; pulse, 120; temperature, 100°F.; tongue
Eurred. Fed by rectum ; smull doses morphia hypodermically ; died fullowing

ay.

FPost mortem.—Much blood in peritoneum ; general peritonitis; small
piece of mantle discovered inside stomach, but the opening by which it entered
could not be found; lower end of spleen blown away—much blood effused
here ; large cavity in musecles of back contained five frogments of Mauser and
distorted sheath.

Note.—An interesting case, showing how easily perforations of hollow
viscera may be overlooked. —(Lieut.-Colonel Syivester, R.AM.C.)

Group 9.—No Visceral Lesion Noted,

The line of demarkation separating the cases in this group from the
others is, and must be, quite an artificial one. The cases in the various groups,
as already mentioned, shaded into each other. Some of these cases, no deubt,
have had to be placed in this group merely becanse the notes are incomplete
m details, and others, which, bevond all doubt, were cases of viseeral lesion,
hm‘&{h&rl t;r be placed in it, because signs of visceral lesion were late in making
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their appearance ; many of them developed peritonitis, some of them required
operation, and some died. But the general object with which the group is -
made at all is to show in how many cases of penetration of the abdominal
cavity by small-bore bullets symptoms of visceral lesion were absent—at first,
at all events. The possible canses of the absence of symptoms have been
already discussed at page 73.

“No visceral lesion” was noted in 46 ecases: in 1 the bullet had
traversed both the chest and abdominal eavities, and this ease, as well as
3 others, died of general peritonitis.

Peritonitis became more or less evident in 26, and internal hemorrhage
in 2 of the 46 cases.  Of the former, 4 died, the peritonitis becoming general,
amd of the latter, both recovered. '

The bullet lodged in 8 cases, and was extracted in 4, of which latter
1 died, '

The abdomen was opened for exploration and drainage in 3 cases, of
whieh 2 died; drainage of localised collections, the gcnﬂrapreﬁtumlm not
being interfered with, was done in 5 cases, of which 1 died,

In 4 of the cases the missiles were not normal Mausers ; in 1 the bullet
was of “ larger ealibre,” in 1 it had expanded, in 1 the wound was due to a
piece of cartridge essing, and in another to a fuse-screw ; these cases all
recovered,

Case 162.—FP. H., wounded 21st July, 1900, at 30 yards range ;: admitted
3 General Hospital next day. Entranee (§ inch by 4 inch) { inch above right
iline crest, and 2§ inches from :-slpirm] column ; exit (2} inches I':r;,r 21 inches)
4 inch below right iliae crest, and 1} inches from right ant. sup. iliae spine—
“ explosive bullet " —ilium extensively comminuted ; wounds foul and sloughy ;
general peritonitis present.  Wounds opened up, cleaned, and pieces of bone
and clothing extracted ; peritoneum found to be opened ; anterior lapavotomy
tor flushing and drainage ; died 24 hours later,

Post  mortem * confirmed  injuries  above deseribed.”—(Civil Surgeon
A, Youxea,)

Cask 163, —Wounded 12th February, 1900, at 100 yards range.  Entrance
(Mauser) right buttock ; exit above horizontal ramus of pubes, passed through
pelvis, but no signs of injury to mlly internal (:1'{;:m. Probable injury to sciatic
and anterior erural nerves—only slight pain,  Invalided a month later, Was
retiving when hit.  Wounded also in }1-ﬂ:. forearm, thigh, and right side of
neck. —(Civil Surgeon T, E. Stuart.)

Case 164.—M. Me(}, wounded 18th February, 1900, at 300 yands
range.  Entrance (Mauser) below eartilage seventh rib, in line with right
nipple : exit & inch to right of mid-line, and half way down sacrum.
Wound of exit suppurating : dead bone at bottom of sinus; enlargement
and tenderness ingumal glands,  Sinus enlarged 41st day to give exit to
pus : recovered, —(Civil Surgeon T, K. Stuarr. )

Case 165.—J. R, wounded 31st March, 1900, at 400 yards range.
Entrance 11 inches below margin of left iliac crest, and 5 inches behind
ant. sup. spine, cansing compound fracture ; exit 1 inch above left iliac crest,
and 2§ inclies behind ant. sup. spine.  Wounds healed well ; no treatment
mentioned ; fiesh wound left leg also.—{Hospital Records. )

Case 166.—C. B, wounded 14th October, 1900, at 100 yards range ;
admitted 3 General Hospital two days later. Entrance 4§ inches to right of
spine, and 4 inch below sub-costal margin; exit 4} inches to right of, and
on same level with, wmbilieus,  Lay in farm all nigill;, and had two cups of
milk. No hematorvia ; bowels not moved : temperature, 101° F. ; dulness, pain
and fulness right flank ; no geneval abdominal pain or tenderness ; wounds
septic.  Milk and soda-water in small quantities hourly. On sixth day
wounds discharging freely—mno fiecal odour, Passed gauze drain right
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through, for one day, and then dressed each wound Hl’i]}iﬁl‘iltt'{;.'.l :-:‘.nnn Lo
Cape !'::[‘uwn in a fortnizht—exit healed and entrance nearly so.—{Civil Surgeon

A Youwe.)

Clase 167.—A. P., wounded 26th May, 1901, at 80 yards range ; carried
with column for three days, till admitted. Entrance 2% inches in diameter
and irregular, between right 12th rib and iliac crest : no exit, but flattened
bullet removed from suppurating hematoma, on back of right thigh.
Entrance foul and discharging; ilium extremely broken : abdomen fender
temperature, 102:6° F.  Loose pieces of bone removed, entrance enlarged and
packed with gauze, Wounds healed, and able to get about when invalided
two months later. —(Major 8. F. Loveaeen, R.AM.C.)

(ase 168.—Sapper G., wounded 14th December, 1901, fiom a eartridge
exploding ; admitted 4 General Hospital at once, Kntrance size of shilling,
2 inches below and slightly to left of nmbiliens; no exit. Cold and
collapsed. Median laparotomy ; copper casing | inch by § inch embedded
in omentum, removed: laceration of peritoneal covering of some coils
intestine sponged ; abdomen eclosed. Uninterrupted recovery ; invalided
27th day.—{Major J. R. Martaxs, R AM.C.)

(ase 169.—H. R., wounded 22nd November, 1900, at 40 yards range ;
admitted eight days later. Entrance 2 inches above middle of crest of left
ilium ; exit same side, in buttock — X-ray showed bullet passed through ilium.
Transferred * nearly well ” to Cape Town one month later.—{Civil Surgeon
Howr.)

€Casg 170.—Captaiz B, wounded 23rd March, 1902 ; admitted
22 Stationary Hospital three days later after wagon journey of 30 miles.
Faotrance (Mauser) near umbilicus; exit not mentioned. * Abdominal
expression ” ; great pain in back and right leg—lumbar plexus seemed to have
been dam . Wounds small and aseptic. Kept under morphia, patient
did well, and was transferred 26th day.—{Major B. Wirsox, RAM.C.)

Case 171.—Sergeant K., wounded at Klip River. Entrance' & inch
internal to post. iliac spine, through sacro-iliae joint ; exit k inch below ant.

sup. iliac spine. Temperature for seven days 99° to 100° F.; rapidly got
wﬁl; discharged to duty.—{Captain H. Wavrox, R ADM.C.)
Cage 172 —Lance-Corporal H., wounded 11th December, 1899;

admitted 2 General Hospital a few days later. Entrance middle left
buttoek ; exit 2 inches above centre Poupart’s ligament, same side.

Wounds suppurating ; temperature high; no peritonitis or passage of
blood by bowel. A fortmight later some few pieces loose bone removed trom
entrance, and 5 ozs. pus from exit—outside peritoneum ; drains inserted,

Invalided 82nd day, with both wounds healed.—(Records 2 General
Hospital.)

Case 173, —Private R. G., wounded 11th December, 1899 admitted
2 General Hospital a few days later. Entrance (Mauser) just above centre
left iliac erest ; exit § inch to left of third lumbar vertebra. Wounds healed
in 10 days, but pain, tenderness, and swelling developed above Poupart's
ligament. Ewuﬂing incised 50th d'.'l.-j‘, and large 1|un:1tit}' of hlood elot
evacuated. Difficulty in extending hip Joint, but did well otherwise;
invalided 83rd day.—(Records 2 General Hospital.)

Case 174.—Private G. M., wounded 23rd February, 1900, at 150 yards
range. Entrance (Mauser), just above umbilicus, in mid-line ; exit, hetween
right crest of ilium and last rib, having passed horizontally. For three days
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pain, and vomiting of food mixed with blond ; no melena.  Invalided ** well”
42nd day.—(Records 2 General Hospital, )

Clase 175 Private R W., wounded 20th February, 1900, at 1,000 yards
range. Entrance, 2} inches above pubes in mid-line ; exit, 2 inches l}:eluw_
centre of Pouvart'’s ligament, left side. Slight pain left grein, and on
defecation : eould not hold urine long : tingling and numbness inner side left
calf,  Wounds healed ; invalided end of March.—(Records 2 General
Hospital. )

Case 176 —Lieutenant F., wounded 10th December, 1899, by fuse-screw
of shell, which passed through abdomen in mid-line, and was removed from
left side, just below ribs.

Omentum projected into entrance ; no symptoms of intestinal injury.
Wounds gradually healed ; recovered.—(Civil Surgeon . Grosrer. )

Case 177.—Corporal W., admitted 20 General Hospital 2é6th Mareh,
1901. Eutrance, 11 imches behind and to right of anus ; exit, above Poupart’s
ligament, 1 inch outside right pubic spine. No signs of damage to ]a.rﬁe
vesgels, bones, or 'Lm[_mrtsmt gtructures, Drainage tubes inserted ; wounds
healed : convaleseent in two months.—(Records 20 General Hospital.)

Case 178 —BSergeant-Major G, wournded 22nd July, 1901 ; admitted
two days later. Entrance, 2 inches above left iliac crest ; exit, level of right
10th rib.  Free from pain and fairly eomfortable when admitted; bowels
maoved naturally two days later—uno bloed ; temperature, 102° F. at night.
Temperature continued above normal at night for nearly a month, with
abdominal pain off and on; liver dulness extended to fifth rib in nipple
line. Apparently no further abdominal trouble, but signs of tubercle right
lung set in, for whieh he was invalided 69th day —(Lieutenant Prescorr,
RAMC)

Casg 179.—Private W., wounded 11th April, 1902. Entrance, tip left
ant. sup. iliac spine ; exit, close to and level with right sacro-iliae joint. Both
wounds healed on admission ; great pain down seiatic nerve. Sciatic nesdled,
gave great relief ; invalided 40th day.—(Captain Trom, [1.AM.C)

Case 180.—Private J. P., wounded 24th January, 1900; admitted
4 General Hospital, Mooi River, 10 days leter. Entrance (Mauser), 1 inch
above umbilicus, in mid-line; no exit. Wound healed ; recurrent peritonitis,
tenderness of abdowmen, fever, and legs drawn up. This persisting, he was
X-rayed, and bullet located in right kidney region.

On 30th day 4-inch inecizion for exploring kidney was made, and
undeformed bullet extracted from mass of inflammatory tissue in front of
kidney, and lying against colon—peritonemin not opened ; wound elesed
without drainage. Suppuration, with escape of gas, took place in wound,
which had then to be opened up and drained. Died 36th day.

Post amertem,—Suppurative peritonitis, with thickening and adhesions
from former attacks, which prevented discovery of lesion of gut.—(Major
5. F. Frever, RAM.C)

Case 18].—Private H., admitted 4 General Hospital, Mool River,
11th February, 1900, some days after veceipt of wound. Entrance, 3 inches
below vight mipple ; exit to lelt of spine, fifth lumbar vertebra. Had some
]'-:m:iti:r-g, but was apparently improving, when he died suddenly two days
ater,

Post movtem,—Large abseess between right lobe of liver and diaphragn: ;
diaphragm perforated ; a vessel in right lung eroded, causing hiemorrhage:
General peritonitis. —(Uivil Surgeon F, Popi.)
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('age 182 —Private W., wounded Sth December, 1899,  Entrance vight No visceral lesion
lumbar region, 3% inches from lumbar spines ; exit same level, 1} inches below I]T::::;:l.mu )
and 1 inch to right of umbilieus. Transferred to Volunteer Hospital, where IIEE{]. Te
operated on (laparotomy !) by Dr. Currie. Died at 6.30 p.m.—(Records,

Ladysmith.)

Case 183 Private M., wounded sth December, 1:99: admitted No visceral lesion
Ladysmith same day. Entrance (Mauser) 1 inch below right iliac crest, and noted—
X .. : T s 1 Recovereil
5 inches backwards from ant. sup. spine ; exit in abdominal wall, 2} mches
above ant. sup. spine, and 4} inches from umbiliens—both small.
No signs of peritonitis: transferred 12 General Hospital 10th day.

{Colonel Bgucu, RAMC)

Case 184.—Gunner 3., wounded 24th October, 1899, Entrance right No visceral lesion
luteal rvegion, 2 inches from mid-line : exit, 3 inches below and to leflt of woted—
umbilicus. No signs of peritonitis or of extravasated wrine: pulse good ; Recoverd.
temperature, 100° F.  Bladder washed out ; returned to bed. At midnight
suffered from severe pain in abdomen.

Transferred to Maritzburg cighth day.-(Colonel Brucr, R.AM.C.)

Casg 185.—Private H., wounded 24th Oectober. 1899 ; admitted Lady- No visceral lesion
smith same day. Entrance in left lumbar region, 2% inches from wid-line ; ;ﬁ?&;m
exit right abdomen, 1} inches below margin of ribs, and 24 from mid-line. i
o signs of peritonitis: temperature normal, pulse good ; dressed and
returned to bed under observation: skiagraphed-—no bullet  discernible,
no injury to bone Transferred to Maritzburg 9th day.—(Colonel Bruce,

RAMC)

(aze 186 —Entrance at ]:iglmst point left iliac erest ; exit throngh right No visceral lasion
ilium 2 inches horizontally in fiout of post. sup. spine.  “ Absolutely no noted—
abdominal symptoms followed ™ : bowels confined for five duys, were then tecovered.
opened by enema ; some stiffness in lumbo-sacral region, but right synehon-
drosis was no doubt implicated.—(Mr. Magixs,)

Case 187.—Shoeing-smith, wounded 11th May, 1900, at 100 vards range : No visceral lesion
admitted 22 days later. Entrance 5 inches to left of 12th dorsal spine ; ne noted— ;
exit—bullet located by X-rays just to left and above umbilicus, 3} inches Abvdominal puin—
from surface. No symptoms except some abdominal pain, and sensation of i.;":fﬂw\,f::,tjl_m_
dragging at site of bullet. hwalir{ocl.-—{ﬂ]vil Surgeon Youxa.) Bullet lodged.

Case 188.—Lisutenant De C., wounded 7th March, 1900, at 1,200 yvaids XNo visceral lesion
range ; admitted 34 days later. Entrance (Mauser) in left groin, below mid, noted—Shock,
of Poupart’s ligament ; no exit. Considerable shock—had no clear recollection ’“.“.k““’:? and
of what had happened ; some aldominal pain and sickness, which continued m:l:ﬂ;:.uﬁff:::]
for several days. No symptoms when iuvalided 46th day.—(Lientenant- Bullet lodged. ;

Colonel Simrsox, R.AM.C.)

Casg 189.—Lanee-Corporal B., wounded 17th December, 1899, at 80 yards No visceral lesion
range ; admitted next day. Entrance (Mauser) in mid-line of second sacral noted—
vertebra ; exit 1 inch below and internal to left ant. sup. iliac spine. No Reeovered.
abdeminal symptoms ; considerable hmmorrhage ; loss of power left leg with
pain along femur and tibia.

Pain disappeared ; could bear weight on leg for short period, and move-
ment regained when invalided 46th day.— (Civil Surgeon SurrieLn. )

_Gasiﬂ 190, —Private {.:1 wounded Tth January, 1900, at 500 vards range ; No visceral lesion
admitted 3 General Hospital next day. Entrance (Mauser) midway between nvoted—No

right ant. sup. iliac spine and umbilicns ; exit in centre right buttock. Symploms—
= = Lesenverad,
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Lay on field quite still behind a stone nine hours belore seen by streteher-
beurers ; course of wound pointed to viseeral lesion, but there were no
symptoms ; very free bleeding from entrance, Hest and liguid nourishment
for three weeks, with occasional enemata, Invalided 38th day quite well,
except for some pain in buttock and stiffness and pain down back of leg.—
Civil Surgeon E. Ker, )

C'ask 191,—Colour-Sergeant G., wounded at 500 yards range ; admitted
Field Hospital 24 hours later. Entrance (Mauser) 2 inches to left, and 1 inch
below nmbilicus ; exit 1 inch above and 1 inch inside ant. sup. iliac spine ;
vight forearm also grazed. :

Great shock. but never lost conseiousness ; pain at exit, noneat entranee ;
passed Dblood once the day after injury; abdomen remained in collapsed
condition it was in before injury ; hnti] uo food for 24 hours before. Kept on
liquid diet : wonnds healed in 3 weeks ; invalided 28th June, 1900.—(Civil
Surgeosn SiMpsox. )

Case 152, —Private H., wounded 28th November, 1899. Entrance
§ inch below left ant. sup. iline spine; exit at lower part of sacro-iliac
articulation ; both small. No treatment at Netley. Ihzcharged “fit."—
(Records Royal Vietoria Hospital, Netley.)

Cask 195, —Lanee-Corporal 0., wounded 24th January, 1900. Entrance
(Mauser) § inch below umbilicus ; exit in front of apus. “ No symptoms.”
Discharged * fit.”—(Records Royal Vietoria Hospital, Netley.

Case 194, —Private H., wounded 15th December, 1899, Entrance
(Mauser) 2 inches to left of 10th dorsal spine ; exit midway between ensiform
carfilage and umbilicus. “ No symptoms”  Discharged * fit."—(Records
Roval Vietoria Hospital. Netley.

Casg 195.—Entrance (Mauser) § inch to left of second sacral spine ; exit
immediately below ant. sup. iliac spine, same side. Bullet then traversed
lower third of thigh as patient was kneeling. On third day lower abdomen
motionless, tumid, and tender, but there had been no sickness or diarrheea.
He compared the pain to what he experienced once in an attack of acute
appendieitis.  No further trouble, Recovered.—(Mr. Magss.)

Case 196, —Entrance (Mauser) at hiﬁ‘hest point left ilinc crest; exit
through right ilinm 2 inches horizontally in front of post. sup. spine.

“ Absolutely no abdominal symptoms followed.”  Reeovered.—(Mr, Magivg)

Case 197.—Entrance (Mauser) 2 inches diagonally below and to right
of umbilicus ; no exit. Lay out with regiment and starved for two days;
vomited greenish matter frequently for three days: belly hard and painful.
Recovered.—(Mr. Magixs.)

Cask 198, —Enteanee (Mauser) on line joining right ant. sup. iliac spine
with umbilicus at junction of mid. with onter two-fifths this line ; exit at
upper part of right great sacro-sciatic formmen, in line of post. sup. iliae
spine.  Fell, and crept 50 yards to shelter, where left 74 hours ; vomited
freely for two days: howels acted nine times after injury. Recovered.—
(Mr. Magixg)

Case 1989 —Entranee (Mauser) at highest point vight iliac crest; exit
2% inches to right and 4 inch above umbilicus. No sickness nor diarrheea,
but *“pain shot aeross abdomen” during micturition. On third day a little
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pain; rigidity and immobility of lower abdomen: no track palpable in
abdominal parietes ;: no dulness or distension. At the end of week recovered.
—{Mr. Marixs.)

Case 200.—Entirance (Mauser) at junction of }]ﬂi,lt—. and mid, third right
iliac crest ; exit 3 inches to same side and % inch below umbilicus. COmnl
soreness and tenderness, on pressurve, complained of.  Discharged in a month's

time.—(Mrv. Makins. )

Case 201.—Entrance (Mauser) at junction of post. and mid. thivds left
iliac crest; exit 1 inch below costal margin, 3 inches to right of mid-line
bullet lying here. Left 74 howrs on field. Commenced to vomit when
hrﬂught to hospital ; vomiting continued two days. Sent to Base after a
week, and home, well, a month later.—(Mr. Magixs,)

Case 202 —Entrance (Mauser) 3% inches above and 1) inches inside left
ant. sup. iliac spine ; exit 1} inches to vight of 10th dovsal spine—bullet had
perforated forearm previously. No symptoms except tenesmus, with blood
and mueus in stools, thought to ke due to dysentery, which was present at
same time. Recovered.—(Mr. Makixns.)

‘ABE 203, —Entrance at centre of upper horder of fourth sacral vertelia ;
exif 1} inches above left Poupart’s ligament, 2 inches from mid-line. Vomited
and had involuntary action of bowel one hour later—no blood ; incontinence
uring and feces for four days. Travelled six hours in wagon fifth day, and
had relapse ; fever, swollen ‘and tender abdomen at end of third week, but
recovered. —(Mr. Makins.)

Case 204 —Entvance (Mauser) | inch in front of tip of Llth cost.
cartilage ; no exit ; starved for two days—small quantity of water allowed.
No symptoms. Reeovered. —(Mr. Magixs)

Case 205, —Entrance (Mauser) in right loin 24 inches above iliae erest at
nmrgiu of erector sping ; exit same side 1} inches above and inside ant, sup,
iliac spine. Starved 36 hours, a little warm water allowed.  Reeovered.—
(Mr. Marixns.)

: Case 206 —Captain  D., wounded at Colenso. Entrance through
right rectus, 1 inch from costal margin, and 1% inches from mid-line ;
exit 1 ineh above and 1 inch behind centre of right iliac crest.  Feit giddy,
and lay down on field for 12 hours, refraining from taking water ; no food by
mouth for two days; no symptoms supervered.  Pain on exertion fur some
months, due to adhesions, Reenvered. - {Note by Surgeon-General STEVENSON,

R.AMC.)

JASE  207.—Private (., wounded 24th January, 1900 ; adwmitted
4 General Hospital, Mooi River, five days later. Entrance (Mauser) between
11th and 12th ribs, vertically over centre of left iline erest : exit 2 inches
below centre of right iline crest.  Anwmsthesia of left leg below knee followed ;
no abdominal symptoms.  Recovered.—(Major 8. F. Frever, R.AM.C.)
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Group 10.——Cases ta which the Thoracie Cavity also was implicated.

Df the 207 cases of penetrating gunshot wonnds of the abdomen,
25 were further complicated by injury to the organs within the thorax, and
of these, 11, or 44 per cent., died : not a large mortality considering the extent
and severity of the injuries. The number of eases in which thess combined
injuries neeurred was large in consequence of the frequency with which
fighting was carried on from behind low cover in the prone position, the
bullets entering in any situation in the upper part of the chest and passing
more or less direet]ly downwards throngh both eavities,

In 11 fatal cases, general peritonitis is noted as having been present in 6 ;
internal himorrhage into the abdomen in 2 hemothorax in 4, one of which
had also pericarditis due to septic couditions in the neighbourhood, the
pericardium not having been touched by the buliet; and in 3 the liver was
wounded.

OFf the 25 cases in which the thorax was also traversed by the bullet, the
liver was certainly wounded in 11, and probably so, judging from the direction
of the track of the bullet, in 4 others, or 15 in all, of which 6 died, not
necessarily in consequence of the damage to the liver, because many of them
had sustained injury to other abdomiizd and thoracie viscera as well ; but in 6
the deaths were probably the direct results, as severe internal hmmorrhage
had taken place either into the right pleura or into the peritoneal cavity.

The notes of the cases in EEis group have not been separated from the
uthers,

Tur Trearmest or Guwsaor WoUwps oF THE ABDOMEN.

Clanss A.—Non-Penetrating Wounds and Contusions.

Notes of this class of injury during the Boer War are available for only
14 cases, of which only one died. Unlike the experience of other campaigns,
where eontusions were mostly due to kicks from horses, the passage of wagon
and gun-carriage wheels over the abdomen, and other localised applications of
foree to the abdominal walls, in the Boer War all the enses of this kind were
the results of missiles of one kind or another, but mostly of rifle bullets. In
% cases the injury was pure contusion, 2 by shell fragments, and 1 by a
Mauser bullet, the latter of which died from ropture of the ileum in two
places ; the remaining 11 eases were supposed to be mere flesh wounds ot
the abdominal parietes, and required no special treatment beyond attention
to the preservation of an aseptic condition of the bullet track, and the
ocelusion of the apertures by the usual dressings.

When severe contusions have been produced by kicks from horses and
by wagon-wheels, ruptures of the solid or hollow vigeera, or of vessels |
enough to give rise to fatal internal hmmorrhage, are the very dangerous
complicaticns which are likely te be produced.

Cases of this kind, as already stated, do not come under the same
eategory as do penetrating bullet wounds as regavds the advisability or
necessity of operative interference in their treatment ; the reasons why this
should be =o are suggested at page 63.  Cases of lesion to the hollow
viscera by small calibre bullets frequently recover without operation, whereas
cages of tupture of hollow viscera due to contusions nearly all die unless
means be employed to repair the rents in their walls and to cleanse the
peritoneum ; while some of them may recover if these procedures are earried
oul-—not many of them, perhaps, because of the adverse circumstances under
which operations have to be performed in the field ; but refraining from
interference practically means abandoning the patients to ecertain death.
This applies equally to cases of persistent internal hemorrhage.

When, therefore, in cases of contusion of the abdominal walls from any
of the causes named, symptoms of peritonitis or of internal haemorch
present themselves, the sargeon is justified in exploring the abdemen for
the purposes of nlusing apertures in the intestines and ligaturing bleeding
vessels, notwithstanding the acknowledged impossibility, under ordinary
circumstances, of real aseptic work in a campaign.
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The symptoms which result from contusion of the abdowinal walls are
those of shock, collapse, pain, vomiting, or nausea; but during the first few
howrs of the course of the case theve is nothing o indieate whether they are
due to mere eontusion, or to contusion accompanied by such viseeral lesions as
will almost certainly prove fatal if not repaired by operation.  They arve often
present in as severe gegrees when no visceral lesions have ocenrred as when
ruptures have taken place. They may be well or ill marked in either cuse,
but with this important difference in the course they pursue, that in the
former case they tend to decrease and pass away in a few hours, whereas,
when visceral lesions are present, they continue and beeome more marked in
severity, and soon have added to them those of peritonitis from extravasation,
ngidity of the abdominal musg'lfs. sharp and more ‘-‘-'i(lEEPI"L*{I.Il pain, tenderness
on pressure, general tympanites, and, perhaps. the disappearance of the
normal liver dulness from the escape of the intestinal gas into the general
cavity of the peritonenm, and a steady rise in the pulse rate, the last being o
valuable sign.

When this is the conrse which the symptoms take in a ease of non-

enetrating wound or eontusion of the abdomen, it may be looked upon us
Ev,.irl certain that it is one complicated by internal injury, and as extremely
uulif:'el}- to recover without operative interference.  When, on the other hand,
the initial signs begin to disappear in 6 or 8 hours, or if, at least, they have
not increased in severity, the surgeon iz justified in adopling strietly
“expectant " lines in the treatment of the case.

Pain being one of the marked and distressing symptoms in these cases,
the inelination towards the subentaneous use of morphia for its relief is strong ;
but it must be remembered thai morphia merely masks the symptoms, while
it does not cure the conditions on which they depend, and that these symptoms,
and the course they follow, are the only means the surgeon has of judging s
to the necessity for his performing a laparotomy. If, therefore, the conditions
of the hnspitni are such as would justify operation, should one be indicated,
morphia should not be given until the lapse of time has shown that the case
i8 evidently one of the less severe type, in which interference will not be
required ; th if, for any of the many veasons above mentioned. operation
cannot be considered, morphia may be given from the first.

It is, unfortunately, true that laparotomy wiil not save many of thess
eases: but it is the only treatment which does not amount to ni}ﬂ,“(lﬁhil'rg

them to certain death. and those of them that die will have died in spite of

the only treatment which could have given them a chance of their lives. In
a crowded field hospital, moreover, the surgeon will be bound to take inte his
consideration what effect his decision to perform laparotomics will have in
mnducilig towards the loss of life and limb u.tlmngﬁ.t the less fatally wounded
men, whose active treatment must be neglected while the 3 or 4 abdominal
cases, the majority of whom will die in either case, are being attended to.

The only euse in this eluss from the Boer War of which a record is
available, and in which symptoms of visceral lesion followed on mere eontusion,
was No. 7. Here the ruptures in the ileum were three or four times as lar
ag the apertures usually made by small-bore bullets, extravasation oecurred in
large amount, and general peritonitis rapidly set in; whereas the post mortem
showed that they might easily have been elosed by operation.

For the same reasons operations should be performed when signs of

internal heemorrhage are clearly evidenced. The bleeding is most unlikely to
cease spontaneously, and these cases ecome into the same category as those in
which sigus of rupture of hollow viscera develop ; they die if ligatures are
not applied, and for them, as for the others, operation is the choice of the
lesser evil.

When such vonditions exist as absolutely preclude operation, the only
treatment that remains consists in the avoidance of all movement, the sub-
cutaneous use of morphia, and the complete withdrawal of all food and drink
exeept by the rectum for at least four days.
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Class B.—Penetrating Wonnds.

The general considerations bearing on the necessity or advisability of
undertaking operations for the treatment of viseeral lesions in eases of pene-
trating gmmlmt wounds of the abdomen have already been discussed under
the head of “ Laparotomy.” The ald teaching, that diagnosis of penetration
justified primary laparotomy, though eorrect in theory, must, in the face of
the fact that many cases got well without it, be abundoned. That cases of
penetration recovered without having shown any signs of extravasation and
peritonitis amounts te positive proof that all eases do not require operation,
and justifics the admission that a modification of the former teaching, to the
effect that laparotomy should not be eonsidered until such signs develop as
show its necessity, is allowable.

The necessity of operation in eases of contusion of the abdominal walls
which develop signs of general peritonitis, as well as in cases of persistent
internal hemorrhage due to any cause, has already been relerred o,  In one
other class of case the indications for similar interference is equally imperative,
viz., when lacerated intestine protrudes through one of the wounds. Cases
of this kind never were common; they were usually the result of extensive
injuries to the abdominal parieties by shell fragments or of long inecised
“‘uulle]s, and it was }!."Lnli:,’ H'.\-;!u_rr:l,vr_] that this condition would be seen in cases
of wounds by modern rifle bellets or even by bullets as large as a Martini-
Henry, But one ease (No. 28) oeeurred in the Beer War; the buller had come
out in its length, the exit wound was long, and 3 iuches of ileam, completely
cut across, protruded.  Naturally, immediate operation must be undertaken
under these circumstances.

The avoidance of movement in cases of penetrating wounds of the
abdomen is of the very first Importance in order to escape the danger of
breaking down adhesions which may be limiting the extravasation and
proteeting the peritoneum from general contamination. The position in bed
should be with the shoulders raised and the knees well supported by pillows
beneath them for the purpose of relaxing the abdominal wuscles. No food or
drink should be permitted for several days, all feeding being earvied out by
means of nutrient enemata.

As regards other treatment, the administration of opium oceupies one
extreme, and operation the other, these two being diametvieally opposed to
cach other. The subeutaneous injection of morphia should only be employed
when the conclusion has been arrived at, either that the condition of the
patient or that of the hospital in which he is being treated is so unfavouralle
that an operation should not be undertaken ; in the one case, that hope could
not be entertained that he wounld survive the necessary procedures, and, in the
other, that even fairly antiseptic surgery is impossible, or when the hospital
is z0 crowded with severely “‘l?lll;ﬁﬁt men that the necessary time and
assistance eannot be spared for the performance of laparotomies without an
unwarranted neglect of the other cases. '

In the absence of all the econditions contra-indieating operation, cases of
penetrating gunshot wounds of the abdomen should be treated without
muorphia, el carefully watched for the detection of signs of the onset of
geul:ml peritonitis or of internal h!ﬂ]nm‘rlmgﬁ, and on their appearance
immediate steps should be taken for the vepair of the lesions to which they
are due.

Morphia lessens peristaltic action, and therefore tends to limit the
amount of extravasation ; but its use masks the symptoms, while it has no
curative effect on the eonditions producing them. Accordingly, it may be given
in any desired quantity when the development of symptoms ean have no effect
on the treatment wlich it is peesible to adopt, that is, when operations cannot
be undertaken.

The importance of rectal feeding, and of cutting off’ all food and drink
supply by the mouth, eannot, of course, be exaggerated. The substances
which are most readily absorbed from the large intestine are beef tea and beef
Jjuice, egg albumin, starch, milk, wine, brandy, &e., and various ecinbinations
of these food substances should be used as enemata, but always with the
addition of 30 grains of common salt, which promotes theiv rapid absorption
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from the lower bowel.  About four a day, of about 8 ozs. in bulk and given at
the temperature of the body. ave sufficient. [If not well retained opium
should be added to them. This method of feeding should be muintained fir
two or three days.  Thirst, which is usually a distressing symptom in these
eases, may be allayed by the use of warm water ensmata, or a teaspoonful of
hot water may be given oceasiunally by the mouth.

The treatment, then, of penetrating wounds of the abdomen should at
first be carried out strictly on “ expectant ” lines, interference by operation
only being justified when sueh conditions are evidently present that little or
no expectation of recovery without it can be held, and even then the
percentage of eases saved by it will be small in consequence of the eireum-
stances under which operations must usually be performed on active serviee,

Laparotomies performed in the field for gunshot injuries differ in no way,
as regards technique and procedure, from those done under other cirenmstancesz,
Many apertures in the hollow viscera will require suturing, and an exeision
may be necessary as well.  When apertures ure separated trom each other by
considerable lengths of intestine they should he closed separately : when many
are adjacent to each other they may all be ineluded in one resection. Suturing
of a small-bore bullet |pe-r:lhraﬁrm should always be done in the transverse, not
the longitudinal, direction of the intestine, as by this mexns its calibre at the
spot is mereased rather than diminished ; and five Lembert sutures are usually
sufficient for the purpose.

When excizion is found to be necessary in consequence of extensive
damage to the gnt at one spot, or of many perforations having been made
close together, the continuity of the tube should be restored by means of an
end-to-end anastomosis, using the Czeiny-Lembert system—that is, two rows
of suture, one, the Czerny, including all the intestinal wall at the edge of the
section except the serous coat, nnﬁ the other, the Lembert, including all but
the Muecosa. The ideal Lembert suture should take up some fibres of the
strong connective-tissue layer beneath the mueous coat, and should be inter-
rupted, while the Czerny may be continuous, but when two layers are
employed, one merely reinforeing the other, both may be eontinuous.

As regards the use of any of the various mechanieal means for facilitating
the anastomoesis of intestine—Dbone bobbins, buttons, &e.—as good and as
water-tight seams can be made by a surgeon accustomed to the work without
them as with them, whether for end-to-end or lateral union ; but if they ave
to be used, the Murphy button is the one most likely to be available in the
field, as it is easily obtainable, durable, and always ready for use.

Ordinary round sewing needles arve the most suitable for intestine
suturing, but they should be thin. Straight ones are adapted for most
purposes, but curved round needles will be required for working deeply
within the abdominal cavity when the parts cannot be brought outside.

Sutures should be of aseptic silk, as fine as is compatible with the slight
strain to which they are subjected, and absorbable material should not be
employed, as it is likely to become loose from softening and to permit of
leakage. Absolute contact of the serous surfaces mlﬁ: is required, and
sutures should not be tightened beyond what suffices to achieve this object,
lest they eut their way through.

The cavity of the abdomen should be thoroughly flushed out with hot
sterile fluid (boiled water or weak borie lotion, at a temperature of 110° F.) to
remove the extravasated intestinal matter, and this should be supplemented
by dry sponging with pads of gauze wrung out of the irrigating solution, to
remove the more adherent particles from certain situations, or the latter
method alone may be used.

With a view to the prevention of the oecurrence of ventral hernia, all
ineisions in the abdominal walls should be closed by means of three layers of
sutures, one of fine silk for the peritoneum and muscles separately, and one of
silkworm gut for the skin, the latter being passed deeply so as to include
most of the museular tissue as well.

In most eases, when operations are performed for gunshot wounds of the
abdomen, drainage will be required, peritonitis being more or less developed
in the majority of them, and 1t can be best arranged for by means of a glass
tmbe with a strip of ganze loosely oceupying its lumen ; or ordinary drinage
tubing or gauze alone may be used. r
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Constipation of the bowels is a common condition after operations of this
kind, especially when peritonitis is present.  Mr. Lawson Tait many years ago
drew attention to the good effect of saline Taxatives in preventing or curi
perttonitis, and under the ewcumstances mentioned their admimstration is
frequently indicated. But in eases where the intestines have been sutured,
care must be taken not to begin their use too early, lest the anion be broken
down and the operation be rendered ineffective. They certainly should not be
given under two days, and the best result is to be obtained trom small doses
frequently repeated.

Tie Trrardmext oF Guaspor Wousps oF THE VARIOUS ABDOMINAL
VisCERA.

If operative interference were set aside in this connection there would, of
course, remain but little to direct attention to as regards the treatment of
injuries to special organs within the abdomen—nothing, in fact, but to allude
to the necessity for abstaining from all food and drink by the mouth and
adhering strictly to reetal feeding, the position in bed, the avoidance of
transport and movement, and the free administration of morphia.  The
conditions under which this merely expeetant method is justified have been
already pointed out many times. But asat all events on some oceasions—it
happens that modern surgical procedures may be brought to the assistance of
patients of this cluss when symptoms show that they are required, some brief
reference must be made to the lines on which injuries of particular organs
should be treated.

Wounds of the Stomach.

Wounds of the almost empty stomach alone, many hours having elapsed
since food was taken, and due to small-bore bullets, are not dangerous
injuries ; little or no extravasation takes place, and frequently no symptoms
are produced,  But when extravasation does oceur, the normal Mauser
aperture in the abdominal walls is unlikely to permit of the contents of the
stomach eseaping outwardly, the necessary result being, at the least, the
formation of localised peritoneal abscess, often sub-phrenie in llmitim in
congequence of the pussage of the aerid stomaeh-contents in that direction, us
well as of wounds of the diaphragm and liver, which are frequently produced
at the =ame time.

Symptoms of this condition are late in onset, and must be treated by
ineision and drainage when the best situation for it can be ascertained ; or,
as the putient will by this time have arrived at a stationary hospital, an
exploratory laparotomy is justifiable to give exit to its contents and to enable
drainage to be provided for. Even when the more systemutic operation is not
feasible, it i= certainly necessary te enlarge and drain, either with tubes or
gauze, apurtures over the stomach when any sign of escape of the contents of
the viseus appears at the skin wonnds.

Two operations of these kinds are noted : one a laparotomy, in which
suture was performed, died ; and the other a dramage case, recovered, wide
Table 11, p. 120,

Wounds of the Small Intestine,

The lines on which wounds of the small intestine must be carried out are
similar to those just mentioned. No cases of localised peritoneal abscess were
noted, but when signs of this condition develop, the treatment must be
incision and drainage, the greatest care being taken to avoid breaking down
the adhesions limiting the extravasation. When fieces appear at the apertures, -
or when the discharge has a fieeal odour, provision for drainage should be
made. In both cases fiecal fistulee are likely to persist for some time, but
tend to close eventually.

The formation of an artificial anus should only be employed as a last
resource, when the condition of the patient is such that he cannot he
subjected to any prolonged operative interference.  (Vide No. 16.)
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Wounds of the Lavge Intestine.

Extravasation from normal Mauser wounds of those parts of the large
intestine which are eovered by peritoneum is unlikely to take place to
a dangerous degree, though, of course, it sometimes does so. No extravasation
oceurred from the wounds in the eseeum in Mr, Cheatle’s case (No. 74), and in
the recent specimen the apertures were quite small.  But cases of gun-shot
wounds of the extra-peritoneal portions of this part of the intestine are much
more fatal injuries, for reasons previously mentioned. The minute character
of the track of the bullet from the bowel to the skin, and the probability of
its not affording a free outlet for the intestinal contents, ave the main causes
of the cellulitis and eonsequent septiceemia so common and so fatal in these
eases. The indications, therefore, for their treatment are quite clear—
enlarging the skin wound and the track leading to the bowel wall, the
introduction of a 4-inch drainage tube as far as the opening in the ntestine,
and packing around it with gauze to prevent fieces coming in contact with the
surface of the recent wound. Onee the wound has become well covered with

anulation tissue the tube may be removed, as absorption of septic materials
rom  the discharge is then improbable. The wound then convacts and
becomes, in fact, a frecal fistula, which usually closes spontaneously.

These ecases require very frequent renewal of the dressings: but the
all-important matter in their treatment is that free drainage be provided for.

Suturing the edges of the aperture in the bowel to the skin wound has
heen suggested for these extra-peritoneal cases; but this means the formation
of an artificial anus, which will necessitate a second operation for its closure
later on ; and be no more effective for the prevention of cellulitis than the
more simple procedure referred to above, which leaves a mere fistula which
tends to close spontancously.

Wounds of the Sigmoid Flewure and Rectum.

In these cases the bullet tracks are very likely to end or begin in the
loins, the buttock, or the upper parts of the thigg, and extravasation into
the soft tissues in these regions is then certain to take place, wiving rise to
cellulitis and complications similar to those wmet with in cases of extra-
peritoneal wounds elsewhere, with the additional one of contamination of
the peritoneal cavity as well in some of them.

he indications for trentment are, thereforve, similar, enlarging the bullet
track and the apertures in the skin, and providing drainage.

GLJ].D'C'{?III_}' has been recommended and performed for these cases, with a
view tu‘Jhl'E?Bnl;iug the fieces reaching the apertures in the gut lower down,
thus excluding the bullet track from further infection, and permitting it to
close. Two operations of this kind are referved to in the notes : one died two
days after operation from cellulitis, which had already developed; and the

ter was invalided two months after the operation, which had not been
successful as regards closure of the bullet track, although the colotomy
opening acted well.

Instead of colotomy, and having the same object in view, viz., affording
a free exit for the fieces otherwise than by the bullet track, division of the
anal sphincters was recommended as long ago as the year 1872, by Simen,
of Heidelberg,® and previously by Dupuytren.f This is referred to by
Dr. Otis in “ The Surgical History of the Civil War in Ameriea,” page 319,
Part II, and attention is drawn to the faet that, though some few of
these cases were treated by division of the sphineters in that war, the
advantages of this method were not sutliciently appreciated by the Army
Burgeons of that time. So far as notes of cuses indicate, the same state-
ment may be made of surgeons in South Africa : only one case (No. 99) was
treated in this way, but with complete success, no fieees passing through the
wound after the operation and rapid healing taking place.

* % Langenheck’s Archives," 1872,
t * Legow's Orales,” Wol. VI, p. 471.
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The rationale of this procedure is, of course, quite elear ; the feses, or
some of them, pass out in the dircetion of least resistance througl the
wound, while the anus is closed by its sphincters; but, when these are
divided, the direction of least resistance is ehanged to the natural outlet,
and the abnormal one is permitted to heal up and elose.

The same object may e accomplished by the foreible dilatation of the
sphineters, but, perhaps, with less certainty, because the museles more rapidly
recover their functions, and this may happen before the wound is completely
healed. There is no record of this method having been used in the Boer War,

In one ease (No. 91), Sir Frederick Treves meutions that excision of the
rectum was taken into consideration, but it was decided to perform a colotomy.
The man was in a very grave condition, and died two days later.

Wounds of the Bladder.

Wounds of the bladder proved fatal in 7 cases out of 17 in which it
appeared to be the only, or the in'iueiﬁ:nl, viseus impheated. In nearly all of
these cases some signs of infection of the peritonenm developed, but pevitonitis
was not present in any marked degree, nor was it a common eause of death,
The eases which proved fatal were those in which the base, neck, or anterior
portions of the bladder walls, where the peritoneal eovering is absent, were
opened, and the deaths were due, as in extra-peritoneal wounds elsewhere,
to extravasation into the cellular tissue, producing cellulitis and septicemis,

Many cases were complicated by wounds of the rectum, and had bullet
tracks leading to the buttock or upper part of the thigh ; these also were
likely to develup severe inflammatory symptoms and to endanger life unless
freely incised and drained.

The two principal matters to be attended to in the treatment of wounds
of the bladder ave :—

(«¢) The employment of means to keep the organ empty, and so prevent
further extravasation of urine either into the peritoneal cavity in
the intra-peritoneal cases, or inte the cellular tissue in the extra-
peritoneal ones ; and

(%) The use of free incisions into the tissues where cellulitis becomes
developed in consequence of extravasation, and the provision for
drainage of the discharges to which it gives rise. Keeping the
bladder Emrtjf is required in all eases—intra- or extra-peritoneal ;
ineision and drainage only in extra-peritoneal cases, or when the
track passes through the buttock or thigh.

Tying a catheter in the bladder is quite useless as a means of I-:eeping
it empty i the sense requirved here; mechanical snction or aspiration shoul
be employed to remove the urine as nearly as possible as it is secreted,
either with a syringe acting on a soft rubber catheter passed in the ordinary
way, or on a tube introduced through a supra-pubie eystotomy e{:feniug. Un
the other hand, the use of the syringe ean be omitted if a m iawin&ﬂ
gection be performed, and a tube through it just inside the neck of the
bladder. '[:lm latter would probably be the B:ﬁ‘ewt and best procedure to carry
out in all cases,

The ideal treatment for intra-peritoneal gunshot wounds of the bladder
would, of course, be by suture of the apertures; but the dangers of laparotomy
apply equally in these as in other cases, and no operations of this kind were
noted during the war.

In other campaigns cases were recorded in which vesical caleuli formed
on foreign bodies lodged in the bladder—fragments of bone, pieces of clothing,
bullets, &e., and were removed by operation ; but no such cases were noted in
the Boer War, although in two (l;{as, 105 and 114{ the bullet remained in the
bladder ; one was passed during micturition, and the other was extracted
from the vrethra where it had become impacted.

In the latter there had been no symptoms indieating injury to the
bladder, while in the former heematuria had been present.
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Wownds of the Liver,

Hemorchage, and the eseape of bile from laceration of a duet, ave the two
complieations which occasionally require special treatment in wounds of the
liver ; but they are not as commonly the result of small-bore bullet wounds
as thev were of the larger missiles. The stiletto-like apertures and bullet
tracks made by modern small-arm bullets in the liver substance. except at
qﬂ:]itﬂ short ranges, are unlikely to give rise to dungerous heemorrhage. OF

e 28 eases of wound of the liver noted, 7 had internal heemorrhage, and
4 died. In the treatment of these cases the skin wound should be enlarged
sufficiently to enabie the wound in the liver to be packed with gauze, or the

capsule should be sutured over the aperture in the slighter cas-s.  When bile o

escapes care should be taken o give it a free outlet by keeping the wound
open, and providing drainage by tubes or swips of ganze. Mr. Makins points
out, in his * Experiences in South Afriea,” that the cases likely to show this
complication are those in which the convex surface of the liver has been
scored by the bullet, and some of the more superficial bile ducts opened.
Bilinry fistule ave fairly certain to be left in these cases, but tend to close
spontaneously with time.

Abscess of the liver oceasionally supervenes in gunshot cases, and requires
the usual treatment—the situation of the abscess to be ascertained by means
of the aspirator, followed by free incision and drainage, and possibly the
excision of a portion of a rib. Three cases of abscess were noted in the Boer
War, and all recovered under operative treatment,

Wowneds of the Kidney.

Injuries of the kidney, as such, produced by small bullets are not
dangerous to life, except when the pelvis or calices are opened, causing
extravasation of urine and the formation of abscess or hydronephrosis,

Bullet wounds of the kidney substance do not ecause dangerous hamor-
rhage, and the hmmaturia which usually follows them is seldom of any
immportance ; but they are almost certain to be accompanied by wounds of
other viscera of a much wmore serious character.

When one of the wounds is in the loin the abscess and hydronephrosis
which develop must be treated by incision and drainage as soon as they
are observed, and the latter condition may possibly eventually require
nephrectomy for the cure of persistent escape of urine and pus in that
direction.

Rest and the use of morphia hypodermically are the means to employ if
h@maturia. is a_ marked symptom and if it continues. Retention of urine
may oceur in kidney cases, and eases are on reeord where blood-clots formed
in the bladder which could enly be evacuated by means of a supra-pubic
‘eystotomy.

Wownds of the Spleen.

~ There are no signs which indicate injury to the spleen except those of
mternal hzmorrhage and the positions of the external apertures and of the
bullet track. Formerly bullet wounds of this organ were considered as certain
to prove fatal from hemorrhage unless it could be controlled by operation ;
but there is now some evidence to show that the bleeding from small-bore
bullet wounds may cease spontanecusly, this having been observed in at least
two cases in which operations had been performed, although a cousiderable
quantity of blood was found in the abdomen in one of them.

As regards any special treatment in these cases, suture of the apertures,
plugging the bullet track rhrough the organ with gauze, or, where the damage
15 extensive, splenectomy, are the only means which can be employed.

Tables 10, 11 and 12 are compiled from the notes of the cases alveady
given, and supply certain statistics with regard to them ; but it should be
remembered that the percentages shown in them are obtained fiom cases
almost all of which were treated in stationary or generzl hospitals, and
indicate results which are probably much more favourable than the complete
statistics of the war will atford.
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Wounds of the an:- notes of cases of w-.:-u:!tl of the pancreas arve available, and cases of
f‘r""ﬂ:* “;‘::f laceration of the larger abdominal vessels did not, for obvious reaszons, come
mi_g:_dm?ﬂ under notice in hospitals.

TapLe 10.—Showing certain details according to viscera wounded

(207 Cases).
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TaeLe 11.—Operations on the Abdomen, exelusive of Extraction of

Bullets (60 Cases).
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B2 I8 s (3|62 (ElA1alala
& | w2 = = = = = = a = =
|
{ per conk.
Caacd—all wounds | 13 a5 | 40 13 17 28 14 1 &G | 207 [ 304
Loparotomy—regoction .| — | & | = — — = = |=] = 3 1 o
Butire 1 B.| B — — — — | =1 — 12 10 ]
e — | =T =1]"21=1]=['=[1=]=|"s{"1 "m0
Artifoia mu-. s = 1 s — - — —_ | =] = 1 = =5
Exploration and i lrrl-gltmn = | P | 1 1 e ey e | 8 g | 750
Totals of ill.ll.l.'dlﬂ-m._lj' 1 11 T 3| 1 - e a 20 18 fif -2
Dieaber laparoteaty’ < || Lm0 | 8| = o — | =il =z = 28| e
Drainage—genoral c-ni; |
nob eponed .. 1 -, n 4 i H 1 (=— 5 as - B
Tipd—of casos drained ..| — —_ | 2 —_ 3 1 — ---} 1 S L4 L]

With regard to the results shown in Table 11 for operations on the

abdominal viscera for gunshot wounds, it must be admitted that a death-rate

Deathorate for  ©f nearly 70 per cent. 15 most uuaatiafa.ctﬁry. At the same time, I have good
operations really reason to know that it does not represent the real mortality which followed
higher than on laparotomy during the war, because many cases were unsumemfullj'

5’[‘:1:1:“ o operated on of which no records are available.
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Taste 12.—Showing the number of Cases in which Peritonitis and Internal
Hzemorrhage occurred, and the death-rates following them.

N.B.—In some, both complications were present.

Peritonitis. Internal Hmpmorchage.
Viscera wounded. EH:L':II
Cases, | Died. | Death-rate. | Cases. | Died. | Death-rate.
per cent., per cent.
Stomach .. e e 13 11 2 18-1 1 1 100-0
Small intestine . i 35 35 22 G285 1] B B0
Large inteatine .. ae| 40 a6 13 86-1 3 2 666
Rectom .. e o (R G 8 00 1 1 1000
Bladder .. i e 17 13 7 558 — — —
Liver o pi o a8 26 8 307 7 4 670
Kidney ., =4 S 14 12 2 166 —_ — —
EEn o L - 1 — —_— —_ 1 1 10600
No visceral lesion noted | 46 25 4 154 2 — —
(nearly) |
1i
Totals e wal 207 165 59 359 25 i7 | G3-0

N.B.—The numbor of deaths shown in this table does not correspond with those in Tables
ll]h?nd 11, becanse soms of the cases shown here had both the complications referred to in this
table,
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SECTION 1V,
By the Editor.

GUNSHOT WOUNDS OF THE GENITAL ORGANS.

Very few injuries of this class were noted from the war—ounly 9 in all—
but fortunately they afford some indications of the results produced when
either the urethra or testicles have been traversed by a small-bore bullet.
All the eases recovered, and none of them were accompanied by symptoms of
gravity as regards life,

When the urethral eanal was traversed by the bullet, as in Cases 8 and 5,
no difficulty was experienced in introducing a catheter, even several hours after
the receipt of the wound. This is an important point, and renders these
cases more easy of treatment than ruptnres of the urethra due to other causes
usually arve, as in the latter cases it is often impossible to puss an instrument.
The facility with which a ecatheter could be introduced into the bludder in
most of the gunshot cases seen in South Africa probably depended on the
kind of seetions made of the canal by the small bullet—notehes at the side or
clean perforations, not the jagged lacerations commonly met with in eivil
practice,  Hamorchage does not seem to have been a marked eharacteristie of
wountds of the external genital organs, thongh hmematoma of the tuniea
vaginalis is referred to; and even extravasation of urine is hardly mentioned
in the notes,

Siricture is only mentioned in one ease in the notes, bt that is probably
due to the fact that the cases did not remain long under observation, for
many were seen at home in which the usual difficulties of keeping the canal
patent were met with. In one case seen at Netley nearly 2 inehes of the
under surfice of the urethra in front of the scrotum was lost, and plastie
operations on two cecasions failed to produee any improvement.

The testicle wus troversed in Cases 8 and 9, but no general disorganisation
of its structure was produced, the damage sustained beng apparently strictly
loealised and insignifieant.  In Case 6, where the eord was injured, the damage
was more serious, as atrophy of the testicle is probable after any gross lesion
of the vas,

In (fases 6 and 8 the bullets seem to have been deflected out of their
course, and traversed the penis subeutaneously and emerged at its tip.
Deflection of the Mauser bullet is se exceptional that these cases ave quite
curions, and were most probably caused by bullets at low veloeity.

There is nothing speeial to be suggested with regard to the treatment
of gunshot injnries of this region as apart from that of lesions due to other
causes.  The control of I1s|3mm-|§mg¢, the limitation of extravasation, and repair
of lacerations of the urethra are the points to attend to. In cases where the
urethra is torn, 1f a eatheter can be mtrodueced into the bladder and there ave
no signs of extravasation of urine, nothing more need be done immediately,
but they must be earefully watched for the onset of extravasation, and when
the least signs of this complication appear a perineal section should he
werformed at the site of the laceration, the wnum{ thoroughly trrigated, and,
if one has not already been passed, a Jaques' catheter introduced.  [f the
inflammatory eondition due to the eseape of urine into the perineum is only of
slight degree, the urethra should be repaived by thin silk or catgut sutures, and
the catheter left in for a week, but if there is gangrene and slonghing of the
cellular tissue and suppuration, sutures will not hold, and a plastic operation
will probably be required later on.

When eellulitis from extravasation occurs it must be treated by incisions
wherever signs of its presence show themselves, each wound being well
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ivrigated with an antiseptic solution and drained. Incision, drainage, and
irrigation must usually be freely carried out in this latter class of cases, and
the administration of stimulants and opium is often required in their
treatment.

Gunshot Tnjuries of the Genital Ovgens.

Case 1.—A. R., wounded (Mauser) whilst standing up at 50 yards range.
Entrance 2 inches helow line of tip of left trochanter ; exit § inch outside and
below pubic spine. He-entered left side of dorsal aspect of penis, which latter it
traversed for 4 inch, and made final exit on right side of penis. On admission
to 3 General Hospital all wounds healed ; no unfavourable symptoms, —{Clivil

Surgeon A. Youxe.)

Caze 2.—J. C., wounded (Lee-Metford) at 50 yards range. Entrance io
lef: testicle ; exit in scrotum, close to right testicle. Re-sntered righe thigh,
where it lodged, after fracturing femur about its middle. The genital wound
does not seem to have done much harn, as there is no further note except as
regards treatment of fractured femur.—(Hospital Records.)

Case 3.—A. W., wounded 15th August, 1900, whilst mounted, at
40 vards range. Entrance on right of base of scrotum, % inch below pubis ;
exit in left buttock 5 inches above gluteal fold and 2% inches to left of mid-
sserum. In its course bullet passed behind rvight ecord and damaged
membraneous part of urethra at its commencement. A catheter was intro-
duced eight hours later, but after two days it was found necessary to i‘:nrf'm'm
perineal section. When admitted to 3 General Hospital, the 458th day, the
erineal and other wounds had healed ; dysuria and frequent micturition.
ister's bougies, 9 to 12, passed every few days. Discharged convalescent
17th Oetober, 1900.—(Civil Surgeon Youse.)

Cask 4.—A. B, wounded (Mauser) in perineum, Line joining entrance
and exit passed close to urethral bulb.  Straining micturition followed, with
complete retention next day. Catheter had to be used for a few days. No
Bwe ing in perineum, or sigo of extravasation. The retention supposed to be
due to inflammation in bullet track —urethra probably not tnuchs(il,—{ﬂ.ecmrds
Imperial Yeomanry Hospital )

: Case 5.—G. C., wounded 7th March, 1902, whilst l"tﬁing from kneeling

position. Entrance on dorsal aspect of base of penis ; exit 1 inch behind amﬁ

margin f..mversil:rg perineum, and wounding urethra and rectum. Admitted

11 General Hospital four days later. Urine passed almost entirely through

perineal wound.  Catheter passed under aumtﬁ:}tic and tied in. After a fort-

night urine ceased to come from wound, and catheter was removed. Tnvalided
mtc'wclla, and without any symptoms of stricture so far.—(Records 11 General
ospital.

Case 6.—Captain P.,, wounded 6th Murch, 1902, whilst mounted.
Entrance in right buttock. Bullet travelled up to Poupart’s ligament,
prebably through ilium, and then passed along penis subcutaneously, without
touching urethra; exiv at tip of penis. A hwematoma formed round right
cord, and tesiicle was swollen, but he had no difficulty in micturition ; good
recovery.—(Lieutenant H. Ricrarpsox, H.A.M.C.)

_ Case 7.—Captain S., wounded 18th February, 1900, by Mauser bullet,
which passed through serotum. Hmmatoma into tunica vaginalis followed,
which had to be evacuated after securing the vessels. Case appavently did
well.—(Civil Surgeon JouxsToNE.)

. Case B.—Corporal C. D, wounded 11th December, 1899. Entrance
(Mauser) at back of right buttock, in line with tip of great trochanter; exit
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just to J‘ight of median raphe, in perineum, It ‘then piereed right testicle,
entered r:%'ht side of penis, far back, and running forwards emerged from
upper surface of glans. Had difficulty in micturition, and passed blood.
Wounds healed rapidly, but testicle remained swollen and painful for a week,
Invalided to England within a month from date of wound.—(Records 2 General
Hospital.)

Case 9.—Private J., wounded at Colenso. Entrance (Mauser) in lower
part of right testicle. Bullet lodged in adductor magnus muscle. The
epididymis eseaped, and there was only slight bleeding. Wound healed
rapidly, leaving only a little cicatricial hardening in lower part of testicle,
which eaused no trouble,—(Civil Surgeon JOHNSTONE.)




SECTION V.
By Major Holt, D.S.0., R.AM.C.

GUNSHOT WOUNDS AND INJURIES OF THE CHEST.

Wousps in this region naturally fall into one of two categories, viz, non-
penetrating and penetrating, It would be satisfactory to further divide the
second class into sub-classes aceording as to whether there was injury to—

{z¢) The lungs;
(b) The heart and 1l:mzl'w'u:.x'u'l:]il.J.m ; or

(¢) To neither of these organs.

Had there been any constant train of symptems, or even a single
symptom, which would in all instances have proved the presence or absence
of damage of these viscera, then, such a subdivision would be possible ; but no
one symptom was invariably present when there was almost without doubt a
wound of the lung, or of the perieardinm, or even of the heart; and, on the
other hand, no one symptom was found to bave been invariably absent when
these organs were obviously not injured.

It will be seen from the notes wiven below, taken from some of the many
cases examined, that, although from the anatomical sites of the wounds of
entry and exit, coupled with the justifiuble assumption that the small-bore
bullet passes between these points in a straight line, it is impossible to avoid
the conclusion that the heart, or pericardium, or lung, as the case may be, was
wounded ; yet the symptoms present were only Elliﬁl as were at other times
found in cases where these structures were undoubtedly not within the wound
area, in fact, they were purely negative.

Thus a subdivision of penetrating wounds founded on anatomical, as
apart from clinical, evidence would at best be but an imperfect one; it can
be said confidently, from both anatomical and elinical evidence, that in some
of the instances the heart war wounded ; but there were again instances where
anatomieally it was practically certain that the heart was wounded, yet no
symptoms were present to support this conclusion ; it must, then, be assumed
that the heart can be wounded without consequent symptoms. But is this a
sufficiently strong hypothesis to serve as a basis of classifieation ¥ If not, the
subdivision to be complete must be primarily founded on anatomical grounds,
though not solely so, for it will be seen that a classification founded on purely
anatomical considerations would not be without very reasonable objections,
A further difficulty arises from the fact that, in order to estimate the probable
damage done, it is necessary to take into consideration the position and posture
of the patient at the time of receiving the wound. Given the sites of the
wounds of entry and exit, the fuct of penetration or otherwise may depend
entirely upon whether the patient was standing or lying down or bending in
any particular direction. The following is a case in peint; on anatomical
considerations, taking a straight line from entry to exit, it would have been
concluded that in all probability the chest was not penetrated —

Case 1.—Private C., wounded 11th Jume, 1900. Entry, 1} inches
outside the vertebral border, and 1 ineh below the spine of left scapula ; exit,
opposite the highest purt of left posterior axillary fold, in the middle line of
posterior surface of arm.  * Had hemoptysis for two days; wounds remained
aseptic ; a straight line between these points does not penetrate the thoracic
cavity when standing square and erect, but does so in the position in which
the patient was when hit, viz., sitting on the ground, leaning forward, cutting
up his trousers to attend to wounds in both thighs,"—(Hospital Records.)
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Me, Smith, in his address at Manchester on 5th December, 1900,
mentioned a case where both great dyspnea and hemoptysis lasting four
days, and sharp pain on taking a deep breath, were present for some time
afterwards, but there was no perforation of the chest, the bullet having only
sufficient velocity to partially embed itself in the fourth right costal curtilage,
whenee it was removed. These two cases instance the objection to basing a
diagnosis of penetration in the first case on anatomical, and in the second on
climeal, evidence alone ; it may be presumed that the symptoms in the second
case were due to lung eoncussion from transference of vibratory motion.
Iuﬁ.-.ln.rutiu"}', :1'..'5|mu':|l without h:l:tl'lupt_'l. g1 would 1m 31_!,‘ 'mjlu'_!,.‘ to the p]mu':n.
alone, but it will be seen that in some instances suultu a conclusion would be
inaecurate when the anatomieal situations of entry and exit wounds are
considered. It has long been known that severe concussion of the chest wall
may cause hemoptysis, and a ease in point may be quoted :—

Case 2. Private W,, wounded by fiagment of shell at 900 yards:
admitted to 3 General Hospital 5th January, 1900, * The fragment, however,
did not. penetrate, though it cut the straps of his haversck." Had heemoptysis
four days: “now only slight pain in right side and dyspneea; otherwise
quite well.” Discharged 11th January, 1900. —(Major C. E. NicHor,
R.AMC)

The following bullet wound will draw attention to the point in
qll.i..'.*-sliu:u -

Case 3.-—~Wound of lung; no hemoptysis, Private ID., wounded
26th September, 1900, at ** elose quarters.” Entry at back of chest, 6} inches
o :'ight- of mid-dorsum, at level of sixth dorsal ﬁi}ilw. E inch above inferior
angle of scapula, and 2 inch to its outer side ; exit at anterior aspect of arm,
54 inches below acromion, and 2% inches outside anterior end of axillary
flexure.  Was also wounded in abdemen.  All wounds septic ; comminution
of humerus ; dyspneea ; dulness of right base ; pyrexia; doubtful whether
l'n:.'lvxin due to chest or humerus; the latter only gave trouble.—(Hospital
tecords,)

No note has been made in this section of wounds affecting the spinal
column, or eord, exeept in so far as the injury to the thorax and its contents
was concerned.

In a large number of cases neighbouring regions were also wounded, and
the reason of this is sufficiently obvious when it is remembered that a very
considerable number of men were hit when lying down, with or withoot
shelter, or in a crouching attitude while advancing, This same consideration
accounts for the large number of lengitudinal bullet tracks found in all
regions ; nearly all antero-posterior penetrating wounds of the lower part of
the thorax were complicated by symptoms indicating wound of the abdoman.
In some eases where both thorax and abdomen were wounded, the chest
symptoms, but in others the abdominal symptoms, were the more urgent ;
sometimes 1t was merely noted that hamoptysis existed for a few days or
hours, and when even a fatal result followed, no further note was made of
chest symptoms; such cases frequently were fatal. Thus in the General
Hospital at Maritzburg, of 27 cases of gunshot wound of the chest, the
abdomen was also wounded (by the same bullet) in six, and of these two were
fatal.

As to the comparative effects of small-bore and large-bore wounds at the
General Hospital at Maritzburg, of a series of 21 cases of penetrating wounds
of the chest, one was caused by a 450 bullet, and was fatal ; the remuining
20 caused by small bores recovered, and in two of these the bullet was
travelling sufficiently slowly to lodge, after traversing apparently both lungs

In the records of the various hospitals it was common to meet with
a remark to the effect that “it is impossible to say which is exit and which
entry wound” ; and this, too, was not infrequently noted with reference to
wounds ioflicted accidentally or otherwise at a few yards distance, This
being stated by men who were seeing, perhaps, some dozens of cases of
gunshot wounds daily for a period of a year or two continuously, it must be
allowed considerable weight.
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Hemorvhage,

External hemorrhage was distinetly rare, the majority of chest wounds
remaining from the first quite dry. The lay pictorial representation of a
stream of blood down the shirt was almost unknown in small-bore wounds, a
limited staining of the shirt being more often met with. The note “ No
hemorrhage ” recurs constantly. This all applies to wounds inflicted by the
undeformed small-bore bullet, but the results were otherwise with larger or
deformed missiles ; oceasionally exit wounds, where ribs had been fractured,
bled freely, probably from the mtercostal artery being ruptured in consequence
of the bone fracture. Only one instanee of free hiemorrhage from the internal
mammary artery was recorded, though undoubtedly this vessel must have
been frequently wounded,

Case 4.—Private 5., wounded 11th June, 1900, at 200 vards range.
Entrarce 14 inches inside, and § inches above right nipple : exit 3} inches to
left of 11th dorsal spine, Free hmmoptysis at fivst ; anterior wound bled
freely for first 24 hours ; both wounds now dry and aseptiz; stabling pain
right chest ; no friction rubs ; slight dulness ; diminished respivatory murmur ;
diminished voeal resonance and fremitus at right base: June 26th aspirated ;
8 ozs, blood removed with fibrinous fakes ; relief; lowering of temperature ;
and lessening of dull area and of dyspneea.—(Hospital Records).

Aseprsis,

As a rule, small-bore wounds of the chest remained aseptic, and healed
immediately. As to whether an undeformed small-bore bullet travelling at
high velocity can earry with it septie infeetion from without, the ]Jmhn,hiﬁtiwa
are strongly against it ; should, imwm‘er, the bullet pass through a sepric
area, eases on record prove that infection may be occasionally set 1||Ia at inter-
mediate points, or through the entire track. Thus in a ecase in the General
Hospital, Maritzburg, the bullet having traversed the ascending colon and
liver, passed into the right plenra and lung, firally fracturing the third vib;
there were dyspneea, hiemoptysis, haemothorax, and death on fourth day. At
the post wmortem there was right empvema, with collapse of right lung,
besides general peritonitis, but no note 18 made of the presence of sepsis in
the track within the liver, which finmed an intermediate zone.

Wounds made by rieschet bullets, by bullets of large ealibre, or by
Fragmenta of shell, were usualy septic, as also those made by fragments of
stone. Ricochet wounds generally suppurated through the entire track, with
an abscess at the site of lodgment when this ocenrred ;: but an empyema did
not invariably develop ; the bullet in these cases, after passing throngh the
lﬂultt‘ul cavity, lodged, and was surrounded by an abscess. In not a few
mstances where a ricochet bullet lodged, and was subsequently removed from
within a collection of pus, there was no suppuration along the track. Such a
CASE {l"l‘i\:utu D N ].'"..::I was recorded 1n 18 Sl:tt-iml.:u‘:.' IEUHEJ[LHL whers
the point of entry was in eighth right intercostal space, mid-axiliary line,
with comminution of the eighth and ninth tibs; the bullet was subsequently
removed from under the skin in the right lumbar rvegion, and, at a .-aii]lJ later
date, some small pieces of necrosed rih were removed from near the entry
wound, no suppuration following in the lengih of the track.

Agnin, there may be septic contamination of the snrface-wound, which
fortunately does not spread along the track, even when the latter is a very
short one. 'This is well instanced in a case recorded by 3 General Hospital
(Boer J. H.), wounded by Lee-Metford bullet ; two small wounds in rieht
chest ; entry in fifth space, exit in sixth space, both 1 inch outside nipple
line ; on admission “ hoth wounds were covered with scabs: under these scabs
there were small areas of strietly localised suppuration” ; not extending along
the length of even so short a track. Bu% more interesting and important,
cases of this nature were recorded in connection with wounds of the mouth
und neck (q.v.).

In septic cases secondary abscesses, at a distance from the wound track,
were very seldom recorded, but the following are cases in point :—

Primary heemor-
rhage (external)
VOTY TEre.

Imternal mam=
HIATY Artery
womieded,

Asepiic healing
tie rule

Weonnd mfection
from within, by
implicating
inkestine,

Wonnida other
ihan normal
Mauser nsually
sopitie,

Bullet track docs
not often bend
itself to spread of
septicism.

Eecondaryahscesg
in septic cased.



Casps (=

(1)

(2)

Direction.

Longitudinal
wounnds maost
SErIE.

Collapse of lung.

Casc,

Order of
frequency of

symptoms,

Above order not
reliable for
glntistics.

128

Case 5.—Private MeD)., wounded 23rd November, 1599; admitcted
1 General Hospital, eight days later. Tntry left upper part of posterior
axillavy fold ; exit at back, 2} inches from spine, at level of eighth rib. On
admission, discharge of broken down blood elot and pus from wounds ; ﬁﬂU%th;
dyspneea ; pyrexia; fraeture of sixth rib. Drainage instituted ; signs of air
and fluid in chest, and of econsolidation of lung ; discharge became more
purnlent, but never offensive, and continued copious for some weeks ;
pyrexia persisted, but the general condition remained good. On
1st Janunary, 1900, a large secondary abscess had developed in rigﬁt buttock,
and was opened; healed rapidly; 20th January, 1900, well—(Hospital
Records).

A case 15 quoted in the section dealing with wounds of the neck
(No. 11), in which sepsis spread along the track, through the neck into
the lung, where an abscess was found poest mortem.

Dhivection of Bullet Tract,

Bullet, tracks were recorded in almost every conceivable direction, and of
every possible length, from one, an ineh or so long which opened the pleura,
to the full length of the thorax. As a rule, antero-posterior penetrating
wounds were much less serious than longitudinal onss, and, generally, the
nearer the middle line the more serious was the lesion; even the cardiac area
was apparently traversed with but unimportant after-results in a considerable
number of instanees. Longitudinal tracks were mostly of greater severity,
being complicated by injuries to abdominal viscera, and the mortality was
correspondingly high. Probably most of the wounds about the root of the
lung were immediately fatal, though several cases of recovery were recorded.
Several cases, however, were 'E‘E'EDI‘ﬁEd where the bullet passed from the upper
to the lower outlet of the chest, or viee versd, with very little harmful result.

Collapse of Lung.

Collapse of lung, whether partial or complete, was very seldom recorded,
unless in conjunction with hemothorax or empyema ; with these conditions it
naturally oceurred in a corresponding degree.

In the following case partial mﬁapﬁe was diagnosed —

CasE 6.—Private M., wounded 17th September, 1901. Entry 3 inches
below left nipple ; no exit. Wound healed at onee. Un the 26th day it was
noted that there was very severe dyspnoea, with the symptoms of * partial
collapse of left lung."—(From Hospital Ship Spartan.)

In a large number of cases it was thought that there was a lesion of the
pleura, without wound of the lung, but there are difficulties in accepting such

a diagnosis, as will be seen later.

Symptoms.

When the thoracie wall was penetrated, the symptoms mentioned in
the 214 cases noted were, in arder ﬂfp frequency, as follows :—(1) Hemoptysis ;
(2) Dyspnaa; (3) Fever; (4) Dulness to percussion; (5) Hmmothorax ;
(6) Pain; (7) Pyothorax; (8) Collapse and shock ; (9) Extensive surgical
emphysema ; (10) Severe cough ; (11) Frietion rubs; (12) Deficient chest
movement ; (13) Cyanosis ; and (14) Pnenmothorax.

The aetual numerical frequency of these symptoms is given in the table
at the end.

In a considerable number of penetrating wounds the symptoms were of
so slizht a nature that no notes beyond the points of entry and exit were
considered necessary.

In noting the symptoms recorded by many surgeons in a large number
of wounaed, allowance must be made for the pemon,a] equation of the
observers, and for the circumstanees in which their observations were made.
Some apparently attached more importance to this, and others to that, group
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of symptoms, Few medical officers appear to have had or made :}Slmrtuuif.y
for carrying out stethoscopic examinations, which are sufficiently difficult in
tent life, with a free breeze playing on the stethoscope to discourage the
attempt ; and in most instances there is little doubt that they had mueh more

ressing and useful work to do than to record niceties of physical examination.

t is necessary to keep this in mind when the reader is inclined to eriticise
the only too ﬂ]‘;viouss paucity of many of the details of the cases recorded. On
this account no attempt has been made to offer any conelusions or statistieal
statements as to the mortality or prognosis attending partieular symptoms or
complications ; a few observations, however, will be found attached to the
table at the end.

Hevioptysis.

This was almost invariably early, appearing perhaps immediately after
receipt of the wound ; and, though it generally ceased within four days, long
persistence oceasionally was met with (see Case 7). It was seldom profuse,
generally very scanty ; in one case it was noted that a teaspoonful of blood
was spat up at the time of the wound, but none subsequently. Heamoptysis,
theretore, seldom called for treatment. In some instances of obviously
extensive tracks through the lung there was little beyond prolonged hemop-
tyais to indicate the nature and extent of the injury, but an extensive lesion

was by no means necessarily followed by correspondingly severe hasmoptysis.

Case 7.—Admitted 6 General Hospital 2nd March, 1900, Colour-
Sergeant D)., wounded 15th February, 1900, when lying prone at 400 yards ;
transferved to 3 General Hospital 22nd Marveh, 1900, Entry 63 inches to
left of mid-sternum, 4 inches below tip of acromion in line with anterior fold
of axilla ; healed. Exit 1 inch long, Ohliquely to left of spine, with lower end
& inch, and upper 1} inches from mid-dorsum, at level of first lumbar vertebra ;
not yet healed. Slight hemoptysis immediately and continued for 14 days ;
some ecchymosis for several days. No evidence of fracture of rib: had
surgical emphysema on both Si.{{ﬂﬂ of chest extending to genitalia. Well
22nd March, 1900 ; no dyspnoea.—{Civil Surgeon A. Youxa.)

On the other hand, in many instances, where it is impossible to doubtg
that the lung was wounded, it wus expressly stated that there was not at
any time hemoptysis; thus—

Casg 8.—Private G., wounded at Colesberg 2Znd January, 1900, at
500 yards range. Entry (Mauser) near scapula, 4 inches to right of, and at
level of, first dorsal vurtuf}m ; exit seventh interspace, below and tolelt of apex
beat. No hsemoptysis ; some dyspnoea, pain and fever ; left on field all night
i|1tanl‘.'1unn]]y b (11 palpltutlun : gome tenderness over ]H'm:ulﬂiu,_ which :'I.]Il:il:_!ll;.!'l_bll
to be superticial, and eonnected only with exit wound. Heart sounds normal,
Oceasional pyrexian till 17th Januvary, 1900, but no other symptoms.
13th February, 1900, invalided.—(Records & General Hospital.)

Case 9.—Private W., wounded 19th June, 1900 ; admitted to 20 General
Hospital three days later. Had three bullet wounds as follows :—

(1) Entry 1} inches to left of mid-line through second rib in front ; exit
2 inches above inferior angle of left scapula, and | inch internal to
its axillary border.

(2} Entry at back, 2 inches to right of mid-line, at level of tenth rib:
exit 2 inches in front of angle of right seapula at same level ; then
through arm, ;

(8) Throungh skull. Was wounded in attack on armoured train; no
hizmoptysis or other chest symptoms ; discharged well 31st July,
1901 ; the wound of head alone gave any trouble.—(Hospital
Reeords. )

CasgE 10.—Bergeant C., wounded 26th January, 1900; admitted to
Znd Cavalry Brigade Field Hospital. Entry through sternum, & inch
!I'If-ftl'Tlﬂ] to second right eostal cartilage, and 1 inch below sterno clavieular
articulation ; exit through posterior fold of left axilla, at level of angle of
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scapula. No hmmoptysis or cough; pam in chest only on moving : pyrexia.
--—(]Hf:nspitul Itecords. )

Case 1L, —Private G., wounded 18th February, 1900, at Paardeherg ;
admitted 6 General Hospital from Modder. Entry in front of third right
costo-sternal joint ; exit in ninth right interspace in posterior azillacy hne,
No hmmoptysis ; quite well on 1st March, 1900, exeept for some pain on
respiration, which persisted for some time afterwards.-—(Hospital Records.)

Case 12.—Captain C., admitted 7 Stationary Hospital 28th April, 1902.
Eutr;-,r just. below junetion of middle and outer thi of elavicle : exit at
inferior angle of scapula on same side. No hemoptysis; some bronchitis ;
damage to brachial plexus ; arm partly paralysed. Some cough and bronchitis
persisted 34 days later, and after another month it is noted that there was
extreme atrophy deltoid muscle.—(Hospital Records.)

Case 13.—Sergeant L., wounded 16th July, 1900, at Heilbron, 50 yards
range.  Entry (Mauser) 27 inches to right of mid-sternum, 4 inch below
claviele ; exit behind 2% inches above lower end of posterior axillavy flexure—
both wounds healed by first intention.. At first there were symptoms of
damage to right brachial plexus, but these quickly passed off. No hmmoptysis
or dyspicea.  Was also wounded in right leg, which was subsequently
amputated owing to sepsis.—{HRecords 3 General Hospital,)

Case 14.—Captain M., wounded L6th May, 1902, by Mauser.  Also
flesh wounds left thigh and right leg, which healed aseptically,  Admitted
22 General Hospital six days later. Entry at junetion of second left costal
cartilage with sternum, grooving each: exit at angle of left seapula, jost
below seventh rib ; was kneeling when hit. No hmmoptysis, but bled freely
from posterior wound ; some dyspnoea : nob treated or ﬁ:'.’l) for 36 hours. No
m‘.ll:lgil ; temperature normal @ left chest all dull except at apex ; hemothorax :
physical signs eleared up slowly. Inwvalided 101st day. —({Hospital Reeords,)

Caseg 15 —Private ., wounded 19th IDlecember, 1901 : admitted to
Imperial Yeomanry Field Hospital six days later. Entry elose to right edge
of sternum, at level of fourth rib; exit 4 inches from centre of spine, n
seventh right interspace, in line with inferior angle of scapula, D of
right hase; absence of breath sounds; apex resonant. No history of any
hemoptysis. The absence of hamoptysis might lead to the inference that
the lung was in all probability not injured.—( Hospital Records.)

Case 16.—Corporal B., wounded 13th December, 1901 ; admitted to
Imperial Yeomanry Field Hospital two days later. Entry 11th right inter-
space, in posterior axillary line; no exit, bullet afterwards removed from
mid-dorsal line. No hemoptysis, but lower lobe of lung dull to percussion.
Some surgical emphysema over lower ribs.—{Hospital Records.) ;

Dhyspaeect.

Dyspnea was usually noted as being present for some 2 to 7 days after
the injury, but it often persisted very much longer. Early dyspnea was
commonly associated with more or less severe pain. It is doubtful whether
local pulmonary cxdems was ever suflicient to eause it, the mechanical effects
of fluid within the pleura being the more usual eause ; but, on the other hand,
it often persisted long after all signs of fluid had disappeared. Dyspnea was
common on even moderate exertion for very considerable peﬁﬂgﬂ-. and was
associated with diminizhed expansion of the lang, probably due to more or less
extensive plenral adhesions subsequent to absorption of haemothorax ; it was
constantly accompanied by long persisting pain on exertion. The dyspno
varied greatly in severity ; in some it was quite trivial, and in many most
urgent cases it caused extreme distress: in not o few instanees it was noted
ug being “ extreme " many days alter the wounds had healed.
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Fever,

Fever in its ratio of incidence so very closely approaches that of duluess Fever a concomi
and of hemothorax, that the presence of the first two may be said to connote the tant of huimo.

presence of the last named. Pyrexia was generally moderate in degree, and
continued rarely for more than a few days unless sepsis developed ; but fever
se did not necessarily imply sepsis. Colonel Sylvester, in 2 General
ospital Report, says :—* The presence of blood in the pleura appears of
itself to cause a certain amount of fever . . .. and in these patients a
peculiar waxy pallor of the face has been noticed ; the fever lasts a varying
time, depending upon the amount of effused blood " ; further, * 1t has not
much eﬂ'get. upon the general health; the patient feels well, and has a good
appetite.” *“ Nor does pyrexia denote any change in the effusion, unless high,
and accompanied by pan and other signs of serious illness ”; and this is in
accord witE’I opinion expressed in many other places.

Dulness to Pereussion.

Dalness to fumuasinn was very commonly noted, and where it persisted
aspiration genera lij revealed blood effusion ; but not seldom aspiration, even
when repeated, failed to account for it.

Casg 17.—Captain G, wounded in a blockhouse 27th December, 1901.
Entry 1 inch above right sterno-clavicular joint ; exit twiee the size of entry
wound, over spine of right seapula. Taﬂnn to hespital at once suffering
extreme dyspnoea. On admission to 10 General Hospital on 13th January,
1902, both wounds already healed : some swelling and tenderness on rigilt
side of neck and upper part of right arm ; veins slightly distended ; heart
apex in normal site ; right lung dull, front and baek, over lower two-thirds ;
faint breath sounds front of right lung, none to be heard over base behind ;
Eiu in right shoulder and liver; now no dyspneea while at rest; 14 days

ter dulness still persisted; aspirated in eighth space in posterior axillary
line with negative result ; few days later sl[gﬁt pyrexia, and acute pain over
liver, which gradually disappeared ; dulness quite cleared up on discharge to
duty six weeks later.—(Hospital Recovds.)

Decasionally dulness Pmist&d, with diminished or absent breath scunds,
without dyspnoza, but with persistent pain for a long period. Fever was
absent in these cases, and aspiration still gave negative results, the symptoms
eventually clearing up. This was evidently due to the fact that the blood
had clotted.

Heamathorazx.

A great deal of interest has been centered round this symptom, by reason,
ﬁml:lj.r, of its frequency ; secondly, of its mechanical effects ; :m{l, thh‘dl}, of the
question of absorption or surgical treatment. A combination of early fever
and dulness to percussion practically always indicated hmmothorax, the
additional symptoms being rapid pulse and respiration, with deficient chest
movement. The constaney of dulness and early pyrexia was noted by many
observers, though a few cases are recorded where both these symptoms were
present, but exploration afforded negative results, and the symptoms subsided
without delay or incident. As seen from the tabular statement, hemothorax
was comparatively frequent, probably more so than there stated ; but frequently
the diagnosis was withheld until confirmed by aspiration necessitated by ifs
mechanical effects.  The onset of heemothorax was, as a rule, gradual ; ravely
was it sufficient in quantity to cause restlessness, and the dulness was
oceasionally noted as being obscured, or variable, when pneumothorax was
also present.  The blood wus generally definitely deseribed as sterile, and it
has been ll(_JtHl by VELY Inany surgeons that the presence of fever did not in
any }ua]y imply sepsis.  Colonel Sylvester, in the Report of 2 General
Hospital, says *‘cases with injury to lung probably have more or less
hemothorax, but as a rule it gives no trouble.” He refers, however, to a case
of shrapnel wound where the bullet traversed the chest wall, and caused
(6786) R 2
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haemothorax, without touching the lung, due, it may be suggested, to the
lavge aperture permitting some eollapse.  When haemothorax was removed by
-'1H|Iil'n1'inr| e temperatore g{-num”}' fell at anee to normal [prm‘ir]eﬂ the case
continued aseptie) : but if’ the hemothorax recuired, then the temperature rose
nf_{!lil'l. Lis ﬁlll ]'I'I tirn 1|'|'l'|.l"|i H | !1”"’"'.' :'I!‘i-llil'.'l I-iﬂlll wis I_I["'I_‘I:'!I'I'llﬂi. IIII‘I]']i!ﬁ I'Inlilﬂ_. i'ﬂ
“-"'l} i"”ﬁt ['Illf"fI ili tl'l-l‘! H'Ihﬂ.‘fi"g case

Case 18— Captain B, wounded 27th Febrnary, 1901, at 40 yards from
behind 5 lay foe hours on the veldt, then rvode three wmiles, when he fell
from his horse. Admitted to 11 General Hospital six hours after being
wounded.  On admission;, pale; breathless; mwueh external hsemorrhage ;
respiration, 60 ; temperature, normal ; pulse, 100. Entry 2 inches to vight of
sixth dorsal spine at level of angle of seapula size of threepenny piece ; surgieal
emphysema,  Exit 3 inches below right elavicle size of sixpenny piece ; edge
clean. Free hmmorrhage ; air rushing in and out with each respiration ; no
emphysema at exit wound. Next day restless; ecyanotic; breathless;
tympanitic note all over right side anteriorly {pneunmothorax); respiration,
G0 ; pulse, 112, On sixth day chest movement deficient ; breath sounds
entirely absent ; dull to percussion behind, especially up to spine of right
seapula, probably due to hiemothorax; temperature, 1012 to 100° F.
21st March, 1901, temperature regular for last five days ; aspirated ; 40 ozs.
blood removed.  31st March, 1901, breath sounds improved all over ; heard
behind now.,  There is considerable falling in of right chest.  4th April, 1901,
aspivated ; 30 ozs blood-stained fluid relmwﬂg_ which coagulated after
removal.  29th April, 1901, discharged, with still slight dulness on percussion
posteriorly. The temperature began to rise before first aspiration, but was
generally falling, with stili an evening rise before the second aspiration, after
which it remained normal.  Pulse remained over 50 till after second aspira-
vion.—(Civil Surgeon HuNTER. )

The following is a typical instance of the conrse of hiemothorax before and
after aspiration :—

Case 19.—W,, wonnded 15th Mareh, 1901 ; admitted 7 General i-lusl.lital
13 days later. Entry, back, 1} inches to left of fourth dorsal spine ; exit in
front in thivd left space 2 inches internal to anterior axillary fold ; both
wounds now elean and dry; collodion and gauze dressing ; increasing intra-
thoracie pressure.  Symptoms :—Temperature, 101° F.; dyspneea ;. pain ;
pulse very weak ; dulness up to fifth rib in axillary line ; aspirated ; 75 ozs.
dark flnid bloed removed, which coagulated within few moments; as l]e
beeame considerably distressed, given 12 m. hypod. inj. liq. stryeh.  15th April,
1901, up all day ; quite strong ; no trouble smee aspiration 28th April, 1901,
Sent. on sick leave ; weil,—{h?&jm‘ Horr, LA M.C)

And see Case 83 after thoracotomy.

Case 20— Private H., wounded 8th March, 1900, through upper part
of right chest, from front to back; both wounds typicul and uloqed o
arrival at 2 General Hospital, Wynberg ; dulness right side. up to thivd rib
in fvont: some :l_:,':-*.llmm.-l; no rise of temperature.  26th March, 1900,
aspirated ; 36 ozs blood-stained serom removed thmugh seventh space, m
posterior line ; did not refill; long expanded welll  Invalided 17th May, 1900.
—{From Hospital Records).

As a rule, hemothorax developed and could be l'emgi‘r{sfﬂ within a few
days, or even hours, of the reeeipt of the wound. Un the other hand,
several cases were recorded where no aym'[}t.:'-m of suggestiml of hIE‘me‘!-l'lﬂl'ﬂx
arose until many days, or even one month, after the injury, when it had
been thought that convalesesnce had long heen well estabiished, a rise of
temperature being generally the first indication of anything to the contrary ;
and then pereussion rendeved diagnosis easy.

As to the frequency, as alveady said, allowance must be made for the
differing opportunities and  personal equation of surgeons when drawing
conclusions from a large number of observations. In one series of cases
hemothorax was recorded as being present in 15 in a total of 20 examined

75 per cent. ).
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It was gljt]ﬁl'!ll].j" Eug‘gn:sh."ﬂ that hemothorax more often followed um‘l_'!,r
transport from the field, or early exertion, but not a few nstances to the
contrury ocenrred (sec Case 28, quoted under “ Shoek "), Mr. Makins gives an
i portant n];ﬁniun on this point, viz, that 30 per cent. of _Hmh'u moved by
train probably soffered from hmemothorax, whereas he eonjectured that it
occurred in as many as 90 per cent. of those moved by wagon.  Very con-
siderable hmothorax was found in several of those eases where the men rode
or walked long distances, or continued fiving after being hit, as in those cases

woted showing absence of shock ; but many eonld be given showing that
this was not a ne-ﬂ&%mui_',‘ sequence of events, Thus Captain E. rode no less
than eight miles after being wounded from the fourth left costal cartilage to
a point through the centre of the scapula on the same side, without any
symptoms supervening beyond slight dulness at the base.—{Records 2 General
ospital).

As to the origin of the efinsed blood, it was generally assumed that this
was due to wounded parietal vessels, and not from the qug. I'his eannot be
aceepted without some reserve, and at least one observer has stated that in
his opinion parietal hemorrhage did not account for more than a small
minority of the cases of hamorthorax.—(Mr. Bowwrey, in Portland Civilian
War Hospital).

In the subsequent history of the blood effusion, it was sometimes found
to be still fluid as long as six weeks after injury ; in others, early clotting
was proved to have taken place. A reference to Case 41 is interesting on the
former point.

Oeccasionally it was found that hemothorax was sufficient in guantity to
cause displacement of the heart apex.

Case 21.—Private M., wounded at Driefontein ; admitted to 6 General
Hospital 8rd April, 1900. Entry above apex of rvight axilla, healed ; exit
below tenth right rib behind,  No haemoptysis at any time ; dyspnaa at time
of wound ; ulnar paralysis ; apex beat, futtering, 2 inches outside left
nipple-line ; no pneumothorax ; duiness over lower part of right lung,
fﬁgu[plf-m“l_}r above ; fever (103° I.). Aspirated eight days later; 12 ozs. pure
defibrinated blood removed ; 23th Apnl, 1900, still fever: aspirated ; 7 ozs,
defibrinated blood removed: 3rd May. 1900, apex beat in nipple-line.  Heart
sounds normal and regular; right lung expanded.- -[Hue-:upi:tu]] records).

In a ease (Captain T.) reported in 10 Stationary Hospital, the apex
beat was displaced to a point 1 inch to right of sternum, in third space, and
veturned to its normal site afler aspiration; and in the case of a Boer
reported in the Cape Field Hospital, the apex beat was displaced to the
fourth l'iglht space, near the edge of the sternum ; & large hemothorax was
evacuated, and within 14 days he was quite well.

The following is a case of double haemothorax :—
Case 22.—Corporal N. adwitted to 2 General Hospital 24 hours after

bewng wounded.  Entry just above left seapula; exit in vight loin just below
12th rib.  Some fragments of bullet casing removed at exit wound from
under the skin; small left hemothorax ; large right hemothorax, reaching
i to .‘i]_J'iI!E of .'-ic.::l.|1lll.]-':I; il}'lﬂ'l'k]}'l't‘xi:h for 14 11&}'5; g{*ltelul health o ol
healed without suppuration: returned to duty three months later, in perfect

health.-—{Lieut.-Colonel Syuvester, BAM.C.).

Very ravely was uncomplicated hamothorax veeorded as the caunse of
death. The following is therefore interesting :—

Casg 23— Private Mel. admitted to 4 General Hospital. Entry in
sixth left space, § inch internal to nipple ; exit in ninth space, behind ]_F_\sl,érim'
axillary-line ; pain in chest ; whole lett chest dull ; deficient chest movement,
and breath sounds; fiacture ninth rib.  Explored with negative result :
temperature 101° F.; 20th Marveh, 1900, again explored b&iuw angle of
seapula, with negative vesult; 22nd March, 1900, aspirated higher up;
40 ozs. of fluid blood removed, but lung did not expand ; 27th March, 1900,
died ; had all along temperature 101°-103° F,
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Post mortem,—Left chest still full of blood ; lung collapsed ; 1 m-h an
visceral and parietal pleura, hut no pus ; fracture eighth and ninth ri{yﬁ; hath
wounds healed ; richt lung congested.—(Records 4 E—Eﬂ&\"ﬂl Hospital.)

Preis.

Direet pain, as the immediate result of the wound, was sometimes noted
as having been entively absent, and many observers have given a number of
instances where only some aceidental ewcumstance made the patient aware
that he had been wounded, generally by seeing blood on his hand or clothes,
or feeling wet. In one case, when the man's elothes were taken off for the
examination of a fractured humerus, a complete perforating Manser wound' 'of
the right chest, of which the patient knew nothing, was tound. Mr, Making
gives a case where the patient heard a pipe hl'ﬁﬂE in his pocket, which was
the only circumstance that led to the discovery of a wound. Again, the pain
was felt sometimes only at a considerahle cﬁat-:mﬂe-—as at the ends of the
fingers, in case of wmmg at the root of the neck. Many sueh cases could be
quoted.  Seldom was the loeal pain at all severe, and it rarely persisted
beyond a very short period. However, it is impossible to lose sight of the
mental factor in considering the question of diveet pain.  Referred pain was
sufficiently common, and was generally described as ** stabbing ™ ; but this, too,
was often entirely absent, thougn 1t was otherwise when extra or intra-
thoracic complications followed, The pain attending damage to the pleara
was occasionally noted as severe, like that experienced in painful attacks of
pleurisy due to other causes commonly met with., In one cise only was
diaplhragmatie pain recorded (Private J., 7 General Hospital), and it was
not severe ; the entry and exit wounds were in fourth right space, in front,
and & ineh higher in horizontal line, at baek, on same side, respectively ; there
were no symptoms beyond hamoptysis, cough, and * slight diaphragmatic

pain.”

Pyothovea,

Ae a primary sequela, this appears to have bean ext.remel]r rare with
uncomplicated small-bore bullet wounds. Three cases of this rare condition
are quoted below ; but with larger hullets, ricochets, fragments of shell, or
low-veloeity pistol wounds, primary empyema was often met with, and also
when the abdominal viscera were traversed by the same bullet. The
indieations of pus were much as are seen in cases due to other causes. . More
marked pyrexia, with large remissions, rapid wasting, loss of appetite,
sweating, d&e., were noticed in cases due to gunshot.

'asE 24 —Private C., wounded 23rd July, 1900 (800 j'a.rds}; admitted
to 7 Geneval Hospital 17th September, 1900.  Entry and exit at outer edge
of left evector spinee, in 11th space ; two scars, one small and ecircular, the
other } inch square, irregular in shape, the two being separated by a bridge of
healthy skin % inch wide. Slight cough ; pyrexia (100-103:6" F.); no
dulness ; heematuvia for three days, which he said was profuse at first. A
few davs later dulness over left base, up to angle of seapula; loss of voeal
fremitus ; feeble voiee and hreath sounds ; deficient movement of chest wall ;
compensating hyper-expansion on right side ; heart apex displaced to right ;
22nd September, 1900, thoracotomy ; drainage; 7 ounces pus evacuated, and
a wad of leather the size of a Mauser bullet removed. Eventually invalided,—
(Hospital Records.)

Compare with Case 86 of revolver bullet wound, and with the following
case also —

Case 25.—Private 8., admitted 17 General Hospital 27th December,
1900, with temperature varying from 103-104° F. Entry £ inch outside left
nipple; exit 1 inch below inferior angle left scapula. Thoracotomy at once;
2 r‘us gushed out”; drainage. Next day temperature 99° F.; but on
6th January, 1901, dyspneea ; 8th January, 1901, signs of pneumonia present ;
10th January, 1901, died. —(Hospital Hecords.)
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Cask 26.—BSergeant E,, wounded 24th April, 1901 ; admiited to 2 General
Flospital 16 days later. Entry, seventh left space, in 'I'I]l(l—l'l.?{l“r‘:.l'.}' line ; exit,
centre of richt axilla,. Wounds already healed ; pyothorax on right side, up
to middle oﬁmnpu]u.; pyrexia continued till 6th June, 1901. No pain ; then
temperature rose higher, with severe pain in right chest and with rigors. On
10th August, 1901, aspirated ; some offensive serum withdrawn ; thoracotomy

rformed, 1 inch of seventh rib in axillary line resected ; large ciu:ntntit}' .”"
Efmd clot and sero-pus removed ; large dramage tube inserted. Was very ill
for a long time: gradual improvement ; lung expanded, but sinus persisted
till shortly before %‘m was invalided on 10th October, 1901. Ordinary agua
menth, pip. with hot water was used in this as in all other cases of empyema
:?q_mrmg irrigation, with goed results.—(Records 2 General Hospital.)

' Very severe cases of pyothorax seldom recovered, and very rarely was
the heart displaced by the puruleni collection to such an extent as in the
following, where drainage was instituted three times :—

cu Case 27.~Boer Du T., wounded at Graspan 25th November, 1899,
whilst running in a stooping position. Entry between 10th and 11th ribs,
behind, on left side; exit through seventh left rib in post. axillary line.  Fell
and remained on the ground for three hours ; had hemoptysis for eight days ;
taken to field hospital, and then to Orange River on 27th November, 1899,
where he remained till 18th Januavy, 1900 ; whilst there a rib was resected,
and ' a hemothorax drained. On admission to 1 General Hospital on
20th January, 1900, was very ill and wasted ; pyrexia; two healed wounds in
chest ; fluctuation under sear; respiration rapid: face dusky : heart apex
14 inches to right of right nipple line ; dulness left base; absenee of breath
sounds and voecal fremitus; pneumothorax of wpper part of left chest. The
abscess under sear was opened ; 1 oz pus let out, but no communication with
pleural cavity. 22nd January, 1900, pyrexin: dusky eolour ; heart apex still
to right of right nipple; explored ; found pus in sixth space ; resected ¥ ineh
of seventh rib ; let out two pints of pus ; drained. In two days temperature
normal, and in four days heart apex barely 1 inch to right of sternum, On
30th January, 1900, heart apex behind sternum ; daily irvigation with iodine
solution.  8th February, 1900, heart apex 1 ineh to left of sternum ; air
entering upper part of left lung. 5th Mareh, 1900, no pyrexia; irrigation
discontinued. 2nd April, 1900, some re-necumulation; under chloroform,
drainage re-established by resecting further portion of rib, which was sinking
in and shutting the sinus, After this progress was uninterrupted. —(Hospital

Recovds.)

Shock and Collupse.

. The amount ot shoek was most variable, both in degree and duration,
sometimes there being no trace of it ; at others it was extreme, amounting to
complete eollapse, with intense pallor, rapid pulse, &c. This was but seldom,
if ever, due to heemorrhage, hamoptysis, or external bleeding from the wound ;
more often it was associated with extensive injury of the ehest wall, and the
most intense degree of shock often disappeared in a remarkably short time. The
complete absence of shoek in some cases, however, of even severe injury, was
Very notieeable,  Some men, after |n:.-it|g hit, walked or rode ]rmg distances,
sometimes many miles : thus one man walked four miles unaided after being
hit.; another went on fiving for an hour after being hit (ses Case 29) ; another
walked three miles unaided after receiving an undoubted penetrating wound
involving the lung, without subsequent ill resuits. One ather case was shot
through the left lung by a bullet which was afterwards extracted from the
back ; he went on advancing under five until he was hit a second time by a
bullet which wounded his left elbow. z

Case 28.—Private C., wounded 18th July, 1901 (Mauser, 200 yards)
fell off horse : lay on ground for one hour, then walked tiree miles ; :u%m'tt:'{'rl
to 12 General Hospital three days lnter.  Entry, § inch to right of fifth dorsal
ﬂpil‘lEl exit in fourth l'i},_.:]l! il‘lli*l'ﬁpﬂlt‘r. Imi’].-.‘ix-l]i;n':. line ; bullet then entered
right arm oo inner side, fracturing humerus ; made exit finally on outer side,
by an oval, ragged wound 1} inches long. Had hamoptysis ; no evidenee of
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hamothorax ; rapid recovery.  All the wounds, except the final exit, were clean
type wounds. This is only one instanee of very many where the bullet
appeared to have produced the so-called * explosive " effects, by the agency of
small fragments of bone driven onwards in the track of the hu[lf:l;,—{Haspif.al
Reconrds. )

Cask 29— Sergeant F., wounded at 300 yards range on 28th June, 1901,
When dismounting felt nothing, and did not know there was anything the
matter with him until he saw blood on his clothes ; went on firing for one
hour ; remained on duty with column: three days, during which time there
was much hemoptysis—as he said, by mouthfuls,” mitted 12 General
Hospital 7th July, 1901,  Entry (Mauser) just below and external to inferior
angle of right scapula ; exit } inch above vight nipple. Dulness on right side,
at baek ; (?) rhonehi ; hemothorax ; cough; rusty sputum for 20 days after
admission ; returned to duty 27th July, 1901.— -{nnﬁ].lita] Records.)

In other words, the small-bore bullet frequently showed a marked absence
of stopping power, as evidenced in wounds of the chest.

The following is quite as remarkable, showing absence of pain and
shocle :—

Case 30.—Corporal 8., wonnded 21st August, 1901, at 30 yards. He * felt
a peculiar feeling in his chest, and found his mouth full of blood unexpectedly,
after which he coughed up blood for five days.” Was carried in wagon three days.
Admitted 28th August, 1901, to 12 General Hospital. In front wall of chest
four small cirenlar wounds size of threepenny piece.  First entry is in third
intercostal space, 1} inches above and internal to right llipple; the bullet
(Lee-Enfield) emerged on same side of chest, and re-entered immediately,
emerging finally 1 ineh lower down. These three wounds are all in a vertical
ling, 1 inch external to right nip]pia line, the lowest just below costal margin
oppuosite eighth space ; the bullet was found in the right sleeve. Pain on
hreathing, front and back ; now no hemoptysis; cough present ; temperature,
102° F., for first two days, now normal, 22nd September, 1901, still some
pain in chest, and some cough, with shortness of breath, 10th October, 1901,
sent to Base, —( Hospital Reeords. )

Surgical Emphyseme.

On this point the evidence of the records of the hospitals is somewhat at
variance with the experience already published. In all the nine eases
referred to in the tabular statement at the end, the emphysema was extensive ;
in one case it was noted as being present on both sides of the chest, extending
down te the grein and genitals; i others it extended over the whole of one
or other side of the trunk, pelvis, and neck; in a number of eases it was
noted as being limited to the immediate vieinity of the wound. Mere
penetration of the chest, without evident injury to the iupg itgelt, does not
appear to have ifluenced its incidence, since it was seen in cases of wound
of the neck not involving the trachea or any purt of the thorax, so that it
cannot be used as evidence of wound of the lung. It agse\ared not unlikely
that low velocity of the bullet (if small bore) contributed to its appearance,
by lessening the probability of immediate closure of the wound, as compared
with wonnds inflieted l\}-' bullets lm:i.‘!ilig at higher velocities. It would seem
to have mors ﬁ":‘ilﬂ"ﬂ"lt]}'p but not ill\-‘nr]'ﬂ.hl_}'. followed wounds caused h}? shell
fragments, ricochet bullets, soft-nosed missiles, and large-bore bullets, and
also to have oceurred with extensive lesions of the chest wall. {Sﬂ{! o case
gquoted under pneumothorax, and Case 58). :When Fresent it was mnot,
I.u':r s, of 'Llupnl'tiutq:r!, eViel leugh w.-r}r L!x!.&:!t!il'l-'{:, FINE usmﬂ]}r l:',ll:dll.'ut] up
very rapidly without complication.

Case 31.—Private L., wounded 11th June, 1900 ; admitted 7 General
Hospital, eight days later. Entry 1 inch below, and } inch to inner side of
right sterno-clavicular articulation; exit in right posterior axillary fold,
14 inches above level of angle of seapula ; already healed ; had hemoptysis
at first, now ceased, has still some eough ; surgical empliysema over whole of
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right side of chest; soon disappearved ; breath sounds v{v.::l]-:, atd loss of
resonance at right base. Invalided practically well. —(Hospital Recouds.)

Conegh. g

Congh was but seldom noted, and then only when severe, [t persisted
sometimes for several weeks, and was noted as being of a dry, irritable,
hacking nature ; no suggestions as to ils canse were made, whether of phrenic
or other nervous origin, when the lung symptoms were practically nil.

Plewrisy.

Pleurisy with friction rubs, with or without. effusion (as apart from the
serous residuum of hwmothorax) was seldom observed ; it was only oceasion-
ally recorded as a late complication, a period of pyrexia marking the onset of
the pleurisy, after a period of some weeks' apparent normal health. In
oblique wounds, with extensive or tangential lesion of the pleura or fracture
of ribs, friction sounds were not only prominent, but persisted for very
considerable periods, amounting to months, without any dulness to

percussion.

Casg 32.—Trooper M., wounded 25th February, 1902 ; transferred to
18 Stationary Hospital seven days later. Entry § inch to left of spine of
third dorsal vertebra; exit 1 inch inside inner end of left claviele, and 1 inch
below it. Both wounds small; soon healed ; no pyrexia until 17th Mareh,
1902 (20th day), when left pleurisy set in, with *friction sounds between
cardiac apex and fifth left rib, in mid-axillary line " (?); loealised effusion
followed ; aspirated with negative result; gradually cleared up.—(Hospital
Records.,)

Casg 33.—Trooper 5., wounded 31st March, 1902. Entry 2 inches
below lower angle of left seapula; exit 2 inches above, and in line with
posterior axillary fold. Admitted to hospital seven days later ; hemoptysis
during first three days ; dyspneea; wounds already healed ; there was dulness
which cleared up in three days, and he had apparently made a complete
recovery. But on 22nd April, 1902, there appeared pleurisy with effusion ;
dulness up to spine of seapula, at back ; none in front ; heart not displaced ;
absence of breath sounds over dull area; temperature. 99° to 102° F. for
nine days; all cleared up by 7th May, 1902. On 46th day loud friction
rub felt and heard, at right base, but cleared up in a few days. This was
srobably due to adhesions formed by a very small l:iu{rd clot (basal hemothorax)
in process of absorption.—(Hospital Records,)

Pleuritie rubs were occasionally long persistent, as in the next case :(—

Case 36.—Sergeant D., wonnded 28th April, 1901 {Mauser) at 200 yards
range. Entry on axillary side of angle of right scapula, over sixth rib; exit
L% inches above, and & inch to iuner side of right nipple. Was in hospital
till 1st Oectober, 1901 ; had hamoptysis three days; hyperesthesia, lower
Fart of right axilla; was then sent to light duty; was again admitted to
wspital (22 General Hospital) on 10th May, 1902, with a pleuritic rub over
avea size of five shilling piece, below, and to axillary side of nipple,
4 inches from scar of exit; 29th May, 1902, still frietion rub with some
pain ; invalided 14 months after receipt of wound,—(Hospital Records.)

Reter alzo to Case 44,

Deficient Chest Movement.

Deficient chest movement was not commonly recorded ; it was found to
~oceur early or late. When ewly it was commonly associated with shock or
inmediate pain; later the cause was almost invariably mechanieal, due to
fluid within the pleura, or dependent on referred pain. :
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Chpenasts,

Beyond the occasional mention of the presence of this symptom, no
remurks were recorded us to its duration; it was apparently seldom severe,
(See Cases 44 and 18.)

Presenotliore

Pnenmothorax was only definitely recorded in 11 of the 214 cases of
penetrating chest wounds examined. Tt appears to have chiefly followed
wounds caused by the larger missiles, or small-bore wounds involving the
larger bronehi or trachea. A note was made of pneumothorax occurring in
3 out of a total of 20 cases, in one series.

There does not appear to have been a high mortality in wounds followed
by this condition. U}leu it was noted as eo-existing with pyothorax. Ouly
i 3 cases of wounds by small-bore bullets was the issue of air and frothy
blood from the wounds noted, while in former wars this was not an uncommon
ocemrrence.  Two cases only are noted here :—

Case 37.—Private F., wounded 1st April, 1901 ; admitted 3 General
Hospital next day. On admission drowsy ; Hushed ; perapiring freely ; pulse
rapicl ; respiration shallow and hurried: fongue furred; breath offensive.
Exit 2} inches by 1} inches along line of eighth rib in posterior left axillary
line, Incerated and irregular, m-:hﬁ}ltiug Iung and plearal eavity, also sharp
ends of rib, with a gap of 1 inch between them. Air rushing in and out;
fluid in pleural eavity. Entry, small and civenlar, towards mid-line at back.—
{(Hospital Records.)

Case 38— Bergeant E., admitted to 20 General Hospital 4th April, 1902,
with large cirenlar ragged wound in back, 3 inches from mid-line, at level of
root of right long; wound ftoul, but draining well; no exit wound. On
admission collapzed ; respiration rapid and embarrassed ; pulse, 140 ; cyanosed.
On perenssion tympanitic note in upper half of right thorax ; remainder dull ;
diminished respiratory murmur over whole side ; cardiae dalness, and impulse
displaced 2 inches to left of nipple line. Next day extreme cyanosis ; pulse,
rapid and compressible ; aphonia.  9th April, 1902—less eyanosis; pneumo-
thorax improved ; heart within 1 inch of normal site; temperature, 101° F.
18th April, 1902 —improving ; veice stronger ; X-rays show meny small bits of
bullet and mantle in right lung.  3rd May, 1902—temperature, normal ; much
improved ;  pneumothorax an;‘{l fluid clearing up; some aphonia persists.
7eh May, 1902—wound closed. 17th May, 1902 —aspirated ; only pure blood,
no pus found ; has had irregular temperature all along.—(Hospital

Two similar eases were recorded in the Imperial Yeomanry Field Hﬁspital
Report :—Private R., 7th June, 1901, where, after extensive injury to the
zeventh and eighth ribs, surgical emphysema, and pneumothorax were present,
air being blown in and out of the chest with every respiration. Lieutenant B.,
7th June, 1901, shell wound just below elavicle ; * air bubbling in and out of
wound." Both these cases died.

There were a few instances of late appearance of pneamothorax. Th_HEua
ave difficult to explain, and no suggestion was made by those reporting
them —

Case 39.—Boer, G., wounded 10th April, 1900 ; admitted to 20 General
Hospital 10 days later. On admission no marked symptoms; had hemop-
tysis ; right ehest not expanding as well as left ; no signs of fluid in pleura;
both wounds healed.! Entry fourth right rib in post. axillary line ; exit higher
and 14 inches to left of spine.  On 28vd April, 1900, there was noted a marked
change for worse ; extreme right pneumothorax ; absolute loss of respiratory
murmur ; heart displaced fuily 2 inches to left ; liver displaced downwards ;
increased cirenmference of vight chest with fixity in position of full inspiration ;
great puin in hepatie region, limiting respiratory movements (sic) ; abdominal
muscles rigid ; no peritonitis; temperature, 101° F.; pulse, 120. Next day
prneumothorax improved ; sigus of hemothorax ; pulse, 130; no cyanosis ;
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heart nearly in normal position.  30th April, 1900—pneumothorax again
increased ; precordial friction rub; pulse imperceptible. 8th May, 1900—
died.

Post mortem.—Air in right pleura, with large amount of pus and serum
(9 pints), right lung collapsed, airless; wound through middle upper lobe ;
not healed, containing recent blood ; right lung weighed 15 ozs. ; left, 25 ozs.
Pericardium contained 5 ozs. fluid, and was adherent to heart, which was

covered with flaky lymph ; liver depressed.—(Hospital Records.)

See also Case 18, and the following case :—
Casg 40.—Trooper W., wounded 26th October, 1901, at 150 yards by

Lee-Metford. Entry 1 inch below left corncoid process; exit between seventh
and eighth ribs, 11 inches to right of vertebral eolummn. Admitted to
26 Stationary Hospital 14 howrs after with great dyspnoea, paralysis of left
arm, severe pain all down back, from left shoulder to sacrum ; hmmnrtjsm
which lasted five days; breath sounds over both bases good. Convalesced
uninterruptedly till 13th November, 1901 ; sudden pain on left side, arm, and
shoulder; increased and spread to cardine area; orthopneea ; rapid pulse.
16th November, 1901, aspirated ; small amount of blood-stained serum and
air. Again convalesced 30th January, 1902 ; discharged. A year later the
arm was still somewhat weak ; otherwise the picture of health.—(Hospital

Records.)

Casg 41.—Private P., wounded at Paardeburg 18th February, 1900.
Admitted to 6 General Hospitul 12 days later. On admission, much
exhausted and collapsed ; breathing mwuch embarrassed. Eniry (Mauser)
immediately beneath left clavicle, at junction of middle and outer thirds;
exit between ninth and tenth ribs, posteriorly, on left side, a little external
to erector spine. Left chest wall moved well on respivation ; tympanitie,
except obscure dulness behind ; too exhausted to move; absence of breath
sounds over whole left chest, excepl near sternum ; on right side breathing
harsh ; clanging sound or coin percussion (hacks klang) was marked, and
distinetly audible without stethoscope. Heart pushed over to right till apex
beat 14 inches to 1*i;.iht of border of sternum ; great loss of power and aching
Euin in left arm and hand ; no loss of sensation ; no swelling ; radial, ulnar,
rachial, and uxii'lnry I',ll.l.].lilj!i on left side i1'||[;|a11'!f_:pti]'}1!.'. + limly, l.imllglt warm,
colder than right. Apparently there was some occlusion of third part of
subelavian, fair mllutﬂmll circulation being established.
4th March, 1900, left chest aspivated ; 2% pints dark fluid blood and some
air removed ; pus was anticipated, temperature having vavied from 100-102° F. ;
great relief to breathing and circulation. 5th March, 1900, cardiac imllmlsﬂ
Just at right edge of sternum ; faint breath sounds andible over left chest,
back and front, except below ninth rib. Gth March, 1900, apex beat still to
right of sternum ; physical signs as before ; considerable pain and dyspneea ;
aspirated ; 8 ounces fluid blosd and a considerable gquantity of air removed ;
much relieved, still some pyrexia; “probably a valvular opening in lung.”
21st March, 1900, still more marked ¢ rspicea, sometimes very severe ; heart
still displaced ; about 1} inches of ?tilt rib vesected; pleural cavity full of
fibrinous bits of clot and blood-stained serum ; about 8 ounces removed,
and tube inserted, with much relief. 26th April, 1900, much improved ;
tﬂ“ﬁ;i?t“m normal, heart’s apex in normal site. 2nd May, 1900, invalided
to .—(Hospital Records).

Fracture of Bony Walls of Chest.

When one, or even two, ribs were fractured by a small-bore bullet, the
almost invariable experience was that few or none of the usual characieristic
symptoms, as met with in fracture caused by other forms of vielence, were
FI‘EEET!L _Thiﬂ II'JEE'I'.Ig 80, it I8 not ﬁlerrisillg t.!llrlt s0 often no mention of this
COm l!catmn was recorded, there being no symptoms calling attention to the
condition ; or, if present, they were n% very secondary importance. Though
eften -enmlglh the point of entry or exit was given as being directly over or
thmligﬁ';ﬂ':l‘-?;“b, oceusionally the fral!t-l.ué& was first made obvious by a skiagram,
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and sometimes it was obvious only on very careful examination. Experience
varied widely as to the presence and extent of comminution, and the facts
were in accordance ; for, on the one hand, there was sometimes merely a
simple perforation, and at other times very extensive comminution of one
or more ribs.  Much depended upon the direction of impact, whether
perpendicular or tangential, and also upon the part of the rib hit. Com-
minution was not uncommon at the angle, or about the head and neck of
a rib; perforation or simple linear fracture being wore common in front ;
tangential impact invariably caused comminution, When several adjacent
ribs were broken by a wound, the track of which was in or near the long axis
of the body, through a considerable extent of the chest wall, the symptoms
of fracture were obvious enough ’:I:}.’f Fig. 13, at end of Spine section) ; but
there was seldom any of the rﬁﬁp acement so common in such injuries when
met with in eivil practice.

When considerable areas of hone were denuded of periosteum, as by
glancing wounds, or where sepsis oceurred, necrosis and abscess were net
uncommon, the symptoms of abscess sometimes first appearing some time after
the wounds had Ijmn,led; and in several a succession of small abscesses proved
to be due to small spieules of bone,  The symptoms were more severe on those
few occasions where fragments of rib were driven into the lung tissue, and
sepsis was not unusual,

Case 42, —Private J., wounded at Spion Kop 24th January, 1901 ;
admitted to 4 General Hospital 11th February, 1900, with pyothorax; 1 inch
of rib had heen exeised and pleura drained at the front. Two days later, as
he was becoming exhausted from the discharge, and the lung was collapsed,
an Estlander's operation was performed ; the greater part of four rmibs,
including thac previously resected, was removed, the pleura irvigated, and
drainage established ; also a large suppurating wound of right shoulder,
burrowing under claviele (the inner third of which was pui'ﬂrifmrl} was
cleared out, and pieces of necrosed bone removed ; died 17th Febmary, 1900,
At post morten Mauser cicatrix found high up in left chest ; fracture of third
rib, near sternum ; track led through anterior mediastinum, into which several
fragments of rib had been carried. The wound on right side was then seen to
be the exit of bullet, which had ecrossed ant. mediastinum without opening

any large vessels.—(Major 8. F. Frever, R.A.M.C.)

A somewhat similar case (Lieutenant V.) was reported in Maritzburg
General Hospital, where a spicule of rib lacerated the lung, followed hy
empyema, pyaemia, periearditis, and death. :

It is not easy to understand how in some instances the nbs escaped
fracture, unless a very low velocity of the bullet in certain of them allowed a
deviation of the truck from a straight line, or a simple perferation (drilling)
without solution of continuity occurred—the latter more probably in ene or
two cases of very short-range injury recorded ; but a further explanation has
been offered in the elastieity and resiliency of the bone, though this ean
searcely be considered satisfactory. Mr. Makins drew attention to some
interesting instances of fracture of Tibs from within, espeeially in longitudinal
wounds,

In a l.'u'!_ru niwmber of cases {racture of the clavicle was recorded : all
degrees were met with, from simple transverse fracture or splitting to
extensive lml:h‘uriﬁ[ng of a m:tmidut‘ume |-|‘;:Ilgt|'| of the hﬂll&, s OEGUIT‘?JLI- in
Case 42,

Wounds of the seapnla when such ocewrred as mere perforations, more or
less clean, in the compact plate of the body of the hone, caused little or no
trouble or symptom ; there were no signs of this fracture. But when the
spine of the seapula, the eoracoid, acromion, or glﬂlmid process was fractured,
the severity of the injury was well marked, and only in these cases were the
movements ol Lhe Hl!UlIldt.‘l‘—gEl‘dlu imlm'lrwl,

But few instanees of wounds of this bone were recorded, doubtless for one
of two rensons : first, that wonnd of this Lone was so ﬁ'equeutij‘ associated
with injury to the larger vessels or heart incompatible with life; or, second,
that in oblique wounds of the bone the actual mjury to the sternum, which
was simply drilled, was really of secondary or no importance. The barg
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vecord of entry or exit through the sternnm was not infrequently met with,
and that without any further reference to the bone injury. Case 77, where
a piece of the sternum was driven into the lung, is recorded under the remarks
on “short range " wounds. | i

Caries of the sternum after gunshot injury was recorded in one istance
as follows :—

Casg 48.—Private L., admitted to 2 General Hospital 1st June, 1901,
Entry (Mauser) at centre of manubrium sterni; exit below left seapula.
Caries of the bone present around entry hole; a small abscess inzide ; other-
wise no symptoms of any sort ; abseess seraped, ani some fragments remn_-vﬂari
on two oceasions: invalided 12th October, 1901 ; still with a small smus
open.—(Lieut.-Colonel Svivesten, R.AM.C.)

Pevicarditis,

Pericarditis was, with very few exceptions, due to direet wounds of the
sac ; in other cases it was of pymmic m']jgin, when it was found post mortem,
and the track of the bullet lay at o considerable distance from the perieardium,
A very considerable number of cases were recorded where death followed
empyema, with pymmic pericarvditis.

However, in the ih]]iowing case there was neither pymmia, empyema, or
wound of the sac :—

Case 44.—Private R., “sniped” whilst cooking, in column mnear
Harrismith, on 5th June, 1901. Entry, outer border of left seapula ; no exit;
bullet was removed from a point just internal to left shoulder-joint, m front ;
no hemoptysis. J\dmittetfmﬂm'rimlith General Hnairitaj four days later;
distressing dyspneea ; loud perieardial rub, which soon became so loud that it
could be Eem:d by placing the ear near the chest ; left pleurisy soon developed ;
became deeply ::?almsede. and the difficulty of breathing became alarming ;
temperature 100°-102° F. till 10th day, when all symptoms improved ; was
discharged convalescent on 1st July, 1901.- {Hospital Records.)

Pricimonie,

Pneumonia as a primary symptom was quite exceptional ; as one surgeon
reports, “ it was econspicuously absent,” but when present he deseribed it as
being *in the form of patches of pulmonary catarrh.” When present over any
considerable area it was usually a fatal complication. In one case reported by the
Imperial Yeomanry Field Hospital there was an unclosed wonnd in the plenm.

An interesting point appears in the following case

Case 45.—Private A, wounded 23rd February, 1900 ; admitted to
3 General Hospital seven days later. Said he had expectorated pus and
blood for a few days. There was a patch of pneumonia the size of the palm
in mid-—nxiliuw line low down. Ent‘-ry over lelt ril::."l,'EI:l]ifL; noo exit, ?{-1'?1}-‘
examination showed a bullet lying im the site of the puewmonic pateh.
15th March, 1900, sent to Englund. —{Hospital Reeords. )

When pneumonia was more general it appeared to have been due (o
exposure ; for instanee, a case fatal on the 12th day wus recorded in the
Imperial Yeomanvy Hospital Reports ; the man was lying in the open for ne
less than four days, after being wounded, before he was found,

Case 46, Private B., wounded 13th December, 1901 ; admitted to
]ﬂ]pﬂl‘iﬂ.l YEI'IIJ.'HI.![I:"}' Field HUﬁlJil;':Ll five :i:l}‘:-i lnter. Wounds “:' ane ineh
above right costal margin at mid-axillary line ; (2) civeular, size of a shilling,
in 11th space, splitting 11th nb ; ]ying in the bottom of this latter wound was
the mantle of a Mauser bullet, wounding the plewra, which was opened :
() entered chest at vertebral border of right scapula, opposite fourth dorsal
spine ; (4) 2 inches below centre of right elaviele. Pneumonia followed, and
death on 23th December, 1901.—(Hospital Records. )

The fu]luwing is qume{l as an instance of loealised an_-lnru'-]:.in. where
apparently penetration of the ehest wall had not oceurred.
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Case 47 —DPrivate Mel, wounded 13th December, 1901 ; admitted
Imperial Yeomanvy Field Hospital five days later. Entry mid-axillary line,
level of fifth space : exit 1 ineh below level of 12th rib slightly external to
mid-spine ; ribs apparently undamaged, track being superficial to them. On
30th December, 1907, wound laid open, on account of continued fever at
night ; found that the 12th rib was broken near its tip; az abscess cavity
extended up between spleen and lower ribs to diaphragm, containing
congulated lymph ; freely opened and drained ; had in first instance left basic
F]IE‘I.'I.TI'.I(:IIIEEI.. Improved sufficiently to be sent on sick convoy.—{Hospital
tecords,)

Casg 48, —Captain B, wounded 30th December, 1901, at 40 yards range.
Entry (Mauser) immediately behind tip of left acromion process : exit just to
left of mid-line between 11th and 12th dorsal spines. Hiemoptysis; no
haemorrhage from wounds ;. was unconscious for about 14 hours.  Admitted to
22 L%euer;fi Hospital 21 days later ; arrived somewhat collapsed ; temperature,
102° F.; pulge, 100; respiration, 26; pain in left side; wounds healed ;
slight cough, no expectoration ; base dull ; fine erepitation ; tubular breathing ;
first stage of pnewmonia; five days later aspirated ; drew off some recent
blood and old clots; on 29th day pericarditis; night sweats; hectic
temperature.  12th April, 1902, dulness still up to smgﬁ: of scapula behind,
and to fourth and fifth ribs in front.  4th May, 1902, well, except oceasional

in in chest ; still unable to rest on lefv side. 6th May, 1902, invalided to
Jase,—( Hospital Records.)

Now-Penetrating Wounds of Chest,

The records of 1 large number of non-penetrating wounds were examined.
The cases vavied in extent from short, simple gutter wounds of the superficial
tissues on the one hand, to severe injury to the shoulder girdle on the other. In
some eases there were long subcutaneous tracks, :,-m'el'ls[f in by unbroken skin,
which sometimes showed a reddened or bluish wale between the entry and
exit wounds, the intensity of the surface diseoloration varying inversely with
the depth below the surface ; they were confined to the chest wall, or pussed
to or from the abdominal wall. In a few cases only was there any notable
hemorrhage ; cases complicated with fracture of the ribs, sternum or shoulder
girdle, with more or less extensive communition, were noted. The after course
of uncomplicated cases was uneventful, but where extensive subentaneous
laceration and comminuted fracture (generally with sepsis from non-closure
due to obliquity of entry or exit wounds) oceurred the recovery was very
tedious, and contrasted s%::trpl}r with most of the penetrating wounds with
injury to chest contents in this respect. Even in the cum}: ete absence of
shell fire some very extensive injuries to the chest wall without penetration
were met with ; sueh were due either to soft-nosed bullets, ricochet hits at
low velocity, hits of stone, or, in some instances, from articles carried on the
wrson, such as buttons, cigarette cases, cartridges in bandolier, buckles, &e.
E Vidle Fig. 23.)

One instance of unusually severe injury to soft tissues is quoted in the
Imperial Yeomanry Hospital Report, where almost all the pectoralis major
-&mn‘l minor were earvied away ; recovery was rapid, and there was no evidence
of injury to the thoraeic contents; but, as would be expeeted, there was
some neerosis of the ribs,  Instances of such extensive damage, without
nl‘ll;*.rl.ing of the fl]ﬂuru,, WETE  Fare the llrngl'm-aias WS, l:rf' COUTEE, inﬁuit.e]y
better than when the pleura was not opened, and hence the importance of
the point. Three instances very gsimilar to the above were repnrt&& in
7 General Hospital. In one (Private 8.) there was a large bag of pus along
the outer edge of the seapula, between the museles, which were extensively
lacerated, the point of entry being one inch behind the acromio-clavieular joint ;
at the bottom was lying « ragged bullet firmly fixed to the sixth rib, which
latter was fractured; there was no elinieal evidence of the penetration. In
another the greater part of the outer half of the seapula, together with the
glenoid process, was necrosed and removed ; in a third the tip of the coracoid

rocess was found at the bottom of a bag of pus, under the pectoralis major,
g::ing drawn down by the peetoralis minor to near its origin.
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An instanee was also reported by 10 General Hospital (Lieut. H.)
where, as a consequence of an “ expanding Mauser bullet, setting up” on
the bandolier, there was a wound, from 2 inches in front of and 3 inches below
the right I'Ii].'ll:lﬂ,, extending divectly dnw:mndmlﬂ, 4 i!mhf_-s across at the wlltluﬁl
part, and 3 inches (sic) deep, with extensive tearing and laceration of the
muscles ; bits of bullet and pieces of elothing were removed on four oceasions.

Even instances of double entry and double exit by the same bullet,
without any evidenee of penetration, were recorded, but with little injury
to the soft structures. Thus Private H., wounded 27th June, 1900, whilst
bent forward, going through a fence, at 100 yards—

Entry ... (1) at level of 4th rib 61 inches to left of mid-sternum.
123, 7 SRS o . 5th rib 6§ - "
Re-entry... (2 " 6th rib 74 G o
Final exit (2 wi A1thorib 9% . i i

No signs of any pulmonary, pleural or costal injury ; all wounds healed

; icklg:; cleatrices all about eqﬁnl sizes, viz, from & inch to § inch.—(Hospital

Algo the case of Private N., wounded 17th September, 1901 ; admitted
to 7 Stationary Hospital. From before backwards at the level of fifth
rib there was a series, in line, of small punetures of the skin, :lll&l'!ult.l!].:,"
entry and exit, none penetrating the chest wall; all healed in 10 days.—
(Vide Fig. 24a, photograph of similar case.)

Most extensive injuries were inflicted by shell fire and alse by pieces
of stone set in motion by shell.  An instance of this last was that of an officer
(Captain C.) in Ladysmith, who was struek in the back by a piece of stone
the size of the palm of a man’s hand ; the fragment ploughed its way through
the seapula, and its muscles, and lodged in the anterior fold of the axilla ;
the whole width of the seapula and upper end of the humerus were reduced
to fragments, but there was no evidence whatever of penetration or injury
to the lung ; sepsis supervened, but eventually the patient recovered with
a fairly useful arn.

Oceasionally skin grafring was vequired to assist healing in large super-
ficial non-penetrating injuries, where much destruction had oeccurred.

Subsequently, disability from contracting eieatrices were occasionally
met with where there had been much destruction of soft tissues with
suppuration.

Fragments of Clothing, de., in Wounds,
In penetrating wounds fragments of clothing, &e., were very rarely

Case 49 ; double
entry and exit,

Ditto.

Severity when
canaed by =hell,

Rare in normal

carried into the chest by an undamaged small-bore bullet; but where the Mauser wonnds

wound was eaused by a ricochet or soft-nosed bullet which had * set up "

on some hard substance, such as 