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PREFACE.

Tr1s book is the outcome of a strong belief, which I have held for
many years, that a work on Operative Surgery which aimed at being
more comprehensive in scope and fuller in detail than those already
published, would be of service to Practitioners and Students.

I most gladly take this opportunity of acknowledging my good for-

tune in being able to profit by the facile pencil and the cultivated
knowledge of my old dresser and friend Dr, C. W. Hogarth, of Brix-
ton. His happy combination of Art and Medicine, and his friendly
patience in carrying out my wishes, have been to me a saving of
much trouble,

To Messrs. Churchill T owe the opportunity of making use of some
of those drawings by Thomas and William Bagg, which were so well
known in the pages of that master of Surgery, Sir William Fer-
£usson.

GREAT CUMBERLAND PLACE,

Hype Parx, W.
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Pnge 110, 33d line, transpose words “ latter ” and “ former.”

L

i

119, Tth line, for “ thumb " read * forefinger.”

130, 12th line, for “of ™" read * off.”

178, 8th line, for “ external anditory meatns ™ read © external angular process,”

195, 9th line, omit * where,"

210, Tth dine, for “ roof” read “ root.”

212, 14th line, for “ fissure” read ** meatuns.”

272, 15th line, for “ molar” read * malar.”

285, 39th line, for *“ horizontal ™ read *° vertieal.”’

336, 1st line, for “on the hyoglossus  read * behind or under the hyoglossus.™

371, 24th line, fo~ * suppurative” read “ suffocative.”

402, 19th line, for “Fig. 86" read “ Fig. 85."

403, 22d line, for “ vascular " read * evascalar.”

405, 12th line, for “excision " read “incision."”

461, 22d line, for * against” read * below.”

498, 24th line, for “ Dir. MeCall” read “ Dr. MceCall Anderson.”

545, 26th line, after “ first tied " insert ** for aneurism.”

-'.’IS‘_?., 22d line, for “cord " read “sac.”

899, 13th line, for “ face” read * Imn:,l:. :

607, 40th line, for * Brunton” read “ Brinton.”

618, in “ Difficulties in Nephro-Lithotomy ” the headings “ 3,4, 5, 6, 7, 8, 9, 10,”
should be “4, 5, 6, 7, 8, 9, 10, 11.”

629, Hth line, for “e" read * vi.”

651, 24th line, for * peri-typhilitis " read “ perityphlitis.”

929, Fig. 177. The knife should have been passed from the opposite side.






FART L

OPERATIONS ON THE UPPER EXTREMITY.

CHAPTER L

OPERATIONS ON THE HAND.
AMPUTATION OF FINGERS.

Practical Anatomical Points.—I. Positiox or Joixrs (Fig.
13.—This has to be remembered—/a) in front, (;2) behind.

(a) In Front.—Three sets of ereases correspond here, though not
exactly, to the joints. Of these, the lowest crease is just above the
joint; the middle is opposite to the inter-phalangeal joint; the
highest, § inch below the metacarpo-phalangeal joint.

(%) Behina.—It is to be remembered here (1) that in each ecase
it i= the upper bone which forms the prominence—viz., the knuckle

Fra. 1.

is formed by the head of the metacarpal bone, the inter-phalangeal
prominence by the head of the first phalanx, and the distal one by
the head of the second ; (2) that the joint in each case lies below *
the prominence, the distal joint being % inch, the inter-phalangeal
t inch, and the metacarpo-phalangeal joint 4 inch below.

I1. Sware or Joixrs.—In the distal and the inter-phalangeal the
joint is conecave from side to side, and presents a concavity towards

#* The terms “above ™ and * below " mean nearer and farther from the trunk.
b
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the tips; in the metacarpo-phalangeal joint, on the other hand, the
convexity is towards the finger-tips.®

IT1I. Tue Turca.—This fibrous tunnel running up to the bases
of the distal phalanges gapes widely after section. From its prone-
ness to conduet upwards spreading sepsis, care should be taken to
keep even such a small amputation as that of a finger strictly sweet,
and, in amputating through damaged parts, the flaps should not be
too elosely united with sutures,

Operations for Amputation of Fingers.—As a fixed rule
is rarely available, gseveral should be practiced, including among
them the following four, viz. :

1. Long palmar flap (Figs. 2, 3, and 4).

2. Long dorsal flap.

3. Two equal antero-posterior flaps.

4. Two lateral flaps (Fig. 5).

Of these, the palmar flap is usually the one made use of. Though,
as the hands are by far most frequently placed in the prone posi-
tion, a dorsal flap falls more easily into place, and gives a more
concealed scar, a palmar flap has the greater advantages of not
being pressed upon when anything is held in the hand, of pos-
sessing finer sensitiveness in touch, and, furthermore, of being
available even in the last phalanx, where, from the presence of the
nail, a dorsal flap is not obtainable (Fig. 2).

Amputation of Distal Phalanx by Palmar Flap (Fig.
2).—First Method.—The hand being pronated, a strip of lint
wound round the phalanx to give a firm grip,T and the adjacent
fingers held aside with -tapes, the surgeon, having placed his left
forefinger just below and behind the joint, and flexed the phalanx
strongly with his thumb, cuts,} with a slightly semilunar sweep,
straight into the joint. To effect this neatly, the convexity of the
sweep should pass {5 inch below the prominence or angle produced
by flexion, the sweep being made by laying on the whole edge of
the knife, while with the point, as this incision begins and ends,
the lateral liganments are partly cut. The joint being thus freely
opened, the knife iz insinuated behind the base of the phalanx (a
step which is facilitated by depressing and pulling on the phalanx),
and then, being kept close to, and parallel with, the bone, cuts,

# This is shown in Fig. 1. In the lower two joints, a convexity, and not a con-
cavity, appears to exist towards the tips. This is due to one of the small lateral
condyles, which are present on the digital extremity of each phalanx, being shown,
and thus disgnising the median concavity.

T In the drawing this is left out for the sake of distinctness,

1 The knife in all these finger amputations should be narrow, slender short, and
Etrong.



AMPUTATION OF FINGERS, 19

with a steady, sawing movement, a flap well rounded at its ex-
tremity, about two-thirds in length of the pulp of the finger#

fecond Method.—The hand being supinated, the finger to he
operated on extended, and the others flexed out of the way, a pal-
mar flap is eut by transfixion, the
knife being entered just below the
palmar crease, the joint being then
opened from the dorsum as before,
and the phalanx lastly disarticu-
lated.

Third Method.—If the sur-
geon has no narrow knife by him,
he may modify the last method by
eutting his palmar flap first, but
from without inwards; he then
opens the joint from the dorsum,
and disarticulates,

As a rule, no vessels require liga-
ture. Any tendon that is ragged
ghould be cut square.

Difficulties and Mistakes in Amputation of Distal Pha-
lanx.—The flap may, of course, be made too short; it is often
made too pointed. If the phalanx be not sufficiently flexed, or if
the site of the joint be forgotten, the latter will not be readily
opened, the knife sawing against the second phalanx. It is often
difficult to pass the knife easily behind the base of the phalanx,
especially in cases where the blade is too broad, or where, as may
happen in well-developed hands, the circumference of the baze of
the phalanx is strongly tuberculated. And if there be any consid-
erable hitch in passing the knife behind the phalanx, the base of
the flap is very likely to be jagged.

Amputation of Second Phalanx.—This, as a rule, should
be performed through the phalanx, and, wherever this iz possible,
beyond its centre, so as to leave the upper half or third of the pha-
lanx, and thus ensure some attachment of the flexor being pre-
served.

While the rule not to amputate a finger at the joint between the
first and second phalanges, and a fortiori through the first phalanx,
is a sound one, as there ig a risk of leaving a stump stiff and inca-
pable of flexion, there iz no doubt whatever that at times the above
amputation has been followed by the flexor tendon taking on a

Fia. 2.4+

* If the flap is insufficient, the head of the second phalanx will, of course, be
removed.
T The palmar flap here i= made somewhat too short, sharp, and wedge-shaped.
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fresh and sufliciently firm adhesion, and so leaving a longer and
withal a mobile stump.

In the following speecial casez the whole or part of the first pha-
lanx may be left, and in all of them the severed flexor tendons
should be earefully stitched with earbolized silk to the cut theea
and periosteum, or into the flaps themselves before adjusting these.

1. In the ecase of the index finger the proximal phalanx will be
a useful opponent to the thumb, as in holding a pen.

2. In the case of the little finger, leaving the proximal phalanx
will give greater symimetry to the hand when this is flexed, and it
should accordingly be left, if the patient desire it.

3. In cases of amputation of all the fingers, the proximal pha-
lanx of one should, if possible, always be left to oppose to the
thumb.

Fic. 3.

Amputation through inter-phalangeal joint by long palmar flap, the joint
being opened first. (Fergusson.)

4. In the case of a patient who insists on having the proximal
phalanx left, after the risk of stiffness has been explained to him,
the more care is taken to fix the severed flexors to the theea, the
more quickly the stump heals, and the younger the patient, the
greater will be the movement gained.

Dr. Tiffany, of Baltimore (Trans. Amer. Surg. Assoc., vol. ii. p.
826), says that he has been in the habit * for a number of years ” of
passing the stitches which unite the skin through the tendons and
their sheaths in cases of amputation at the joint between first and
gecond phalanges. “I have never failed, as far as I can remember,
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to secure quite as good movement as if nature had originally made
an attachment there for these tendons.”

Amputation through Middle Phalanx.

(1) By a Long Palmar Flap (Figs. 3 and 4), or by Dorso-
palmar Flaps, the palmar flaps being the longer (Fig. 5).

By Dorso-palmar Flaps.—The surgeon, marking with his left
fore-finger and thumb™ where he intends to divide the bone, cuts
between these points a short well-rounded dorsal flap of skin; he
then sends his knife across below the bone, making it enter and
emerge at the bage of the first flap, and cuts a palmar Hlap about
# inch in length, and not pointed. The flaps are then retracted,
the bone cleared with a circular sweep of the knife, and divided as
above.

By Lateral Flaps (Fig. 5).—The site where the bone is to be
sawn being marked by the left fore-finger and thumb placed on the
dorsal and palmar aspect of the finger at this level, the surgeon,
looking over the finger, enters his knife in the centre of the palmar

Fic. 4.

Amputation through second phalanx by long palmar flap, this being made
first by transfixion, (Fergusson.)

aspect, and carries it, cutting an oval flap, about 3 inch in length,
to a corresponding point on the centre of the dorsum, and then
from this point down again over the side of the finger nearest to
him, to the point where the knife was first entered. The flaps
being dissected u p as thick as possible, and the remaining soft parts
severed with a circular sweep, the bone is divided with saw or
bone-forceps. If necessary, one flap can, of course, be cut longer
than the other. In using the bone-forceps the flat or convex sur-
face is always to be applied towards the trunk ; if this precaution is

* These are left out in the drawings, for the sake of distinctness,
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taken, and the bone severed quickly, the section will be clean, and
not erushed.

Amputation of Finger, e g., Second or Third, at Meta-
carpo-phalangeal Joint (Fig. 6).—This, the most frequently
performed amputation on the hand, should be practiced frequently.
It is best performed by the modified oval method, the en raquette
of Malgaigne, or by lateral flaps.

The hand being pronated, the radial and ulnar arteries com-
manded by an Esmarch’s bandage above the wrist, some lint

Fia. .

In the second finger, amputation throngh the second phalanx by Iateral flaps is shown.
The bone has been divided below the insertion of the flexor sublimis ; if there were any
doubt about this, the tendon could be stitched to the theea and flaps, a5 advised above. In
the index finger, amputation throngh the second phalanx by short dorsal and long palmar
flaps is given., The left inger and the thumb of the surgeon, which would mark the basge
of the flaps, are left out for the =ake of distinctness. The flaps for amputation of the index
finger at the metacarpo-phalangzeal joint are alzo shown, the straight part of the incision be-
ing placed rather to the radial side of the head of the metacarpal bone.

In the thumb, the flaps for amputation at the earpo-metacarpal joint are indicated. The
two ** show where the radial artery may be wonnded, near the joint, and in the interosseons
space, in this amputation.

Ligature of the radial artery at the back of the wrist i also represented. The mmadial veln
erosses the wound from angle to angle. The artery, with the ligature under it, is shown be-
tween the extensor ossis metacarpd and extensor primi internodii in the lower angle, and the
extensor secundi internedii in the upper angle of the wound.

wrapped round the damaged finger, and the adjacent ones held
aside by tapes, the point of the knife is entered § inch above the
head of the metacarpal bone, sunk down to the bone itzelf, and then
carried down in the middle line till it gets well on to the base of the
phalanx; then, diverging to one side, the knife is carried obliquely
below the web across the palmar aspect of the first phalanx below
the palm, and then around the other side of the phalanx (also be-
low the web) so as to join the straight part of the incision which
lies over the head of the metacarpal bone, In practice, especially
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in the country, where an anmsthetic is not always easily available,
it is much preferable, because quicker, to make two separate inci-
sions, each beginning § inch above the head of the metacarpal bone,
and meeting again on the centre of the
base of the palmar aspect of the first pha-
lanx, well below the palm, instead of
carrying the knife continuously round
the finger. This method is not only
quicker,* but it doez not leave, as in the
first method, a small tongue of tissues on
the palmar aspect, which is a little diffi-
cult to adjust satisfactorily, and behind
which discharges tend to collect.

In either case the knife should be used
boldly, the extensor tendon severed in the
first incision over the head of the meta-
carpal bone, and the soft parts at the sides
cut to the bone. Then one lip of eut tissue
being taken up with finger and thumb, the
flaps are dizssected up as thickly as possi-
ble, tlrn{%nn:.: cut clean and squa re, 1‘:1111 |u:t:::;:;;;-?|-|Ta:r|n:|T:;;|1-:]::}t" ‘I‘;
lateral lizaments severed, and the joint the metacarpal bone requires
opened by 1:1_*[111:‘13|ht!1*i11;z its situ_ 'I.'L":.Il be- :]';::'“:'Iﬂ ;:‘m“'*-;::-“:fl';-’ :'I:"“l‘w:;f
low the projecting knuckle (p. 17, Fig. 1). 1onged upwards. (Fergnsson )
Disarticulation will be facilitated by twist-
ing the finger, first to one side,and then to the other, so as to render
tight the parts which remain to be cut.

Where strength has to be considered rather than appearance, the
head of the metacarpal bone should be left, as the transverse liga-
ment is thus less interfered with, and the hand less weakened. But
where appearance is the most important thing, and the mutilation
is to be hidden as much as possible by the approximation of the
fingers, the head of the bone should be removed by a narrow-hbladed
saw or by bone-forceps.t In either case the section should be made
obliquely from above downwards and from behind forwards, so as
to remove more on the dorsal than the palmar aspect. In such
cases, after a little practice, it is not necessary to perform disarticu-
lation, the metacarpal bone being severed after dissecting up the
flaps to the proper level. Here, too, care must be serupulously
taken not to interfere with the tissues in the palm.

After removal of the finger and the FEsmarch’s bandage, one or

* Because it avoids the hitch usnally met with in carrying the knife aronnd the
base of one finger between others.
T With the precautions already given at p, 22,
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more digital vessels will require ligature, lying rather deeply oppo-
site the web of the finger.®

In the case of the index (Fig. 5) or little finger, the straight part
of the oval incision should be placed to the radial or ulnar side of
the metacarpal bone respectively, rather than in the dorsal mid-
line, as, in the former case, the line of incision will be concealed
between the thumb and second finger, and, in the latter, be less
visible in the ordinary pronated position of the hand. In these
cases the bone-foreeps should be applied obliquely from without
inwards and from within outwards respectively, so as to leave no
projecting bone on the radial or ulnar aspeet of the hand, and, in
the former case, to allow of the thumb being readily approximated
to the adjacent finger.

It may be worth while to add one hint with regard to the after-
treatment, and that is, not to bandage the adjacent fingers too
closely or too long together, otherwise a tendency to cross at their
points will be noticed later on.

Conditions requiring Amputation of Fingers usually at
the Metacarpo-phalangeal Joint:

1. Smash (machinery, gunshot, ete.).

2. Results of thecal trouble at an earlier and later period.t

3. “Strumous dactylitis,” when it does not yield to treatment ;
when it interferes with the general health, especially in a patient no
longer young ; and when it is likely to end in a uzeless finger.

4. Enchondromata, if multiple and erippling the finger; if single
and small, an attempt should be made to save the finger by shaving
off the growth and gouging its base, the soft parts being carefully
retracted and protected, (See the case referred to below, p. 27.)

5. Supernumerary fingers.}

6. Gangrene, or frostbite.

e

¥ (Care should be taken to secure these vessels, especially where they are enlarged
in any inflammatory condition, otherwise profuse bleeding may take place a few
hours after the operation.

1 This includes not only stiff and useless fingers, but also those crippled with
peripheral nenralgia from implication of digital nerves in the indurated tissues.
Bee a paper by Mr. Callender, Clin. Soe. Trans, vol. ix. p. 104; also a ecase under
Prof. 8yme, in which burning sensation and distressing pain followed a wound of
a digital nerve, only remedied by amputation at the metacarpo-phalangeal joint;
Annandale, Diseazes of Fingers and Toes, p. 208,

1 If a mother object strongly to any entting operation in the removal of a super-
numerary finger in an infant newly born, a suggestion of Sir W, Fergusson's ( Praet.
Surqg, p. 311) may be made uze of—to strangle it either by transfixion and double
ligature, or by giving the flexible root a twist round once, laying the finger on the
back of the hand and securing it there.
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AMPUTATION OF THUMB.

Amputations of Phalanges of Thumb.—Very little need
be said about these, as they are very rarely performed. Owing to
its numerous muscles, the thumb is extremely mobile, and thus
escapes injury. Owing to its abundant vascular supply, trimming
of the soft parts after an injury will generally leave more of the
thumb to oppose to the fingers than any set operation.

In cases of necrosis after whitlow, 1 have twice removed both
phalanges, the soft parts consolidating usefully.* For further re-
marks on preserving the thmnb, see Excision of Thumb, p. 27.

Operation.—Amputation of the phalanges of the thumb may
be performed, in the case of the distal one, by a long palmar flap,
as in the case of a finger (Figs. 2, 3, 4); in the case of the first pha-
lanx, by antero-posterior, lateral, or a modification of the owval
method. In any ease the incisions should be carried well on to the
phalanx to ensure sufficient flaps to cover the head of the meta-
carpal bone, together with the sesamoid bones, which should never
be removeil.

The line of the metacarpo-phaklangeal joint is very nearly trans-
verse, and lies just in front of the knuckle.

After amputation of either phalanx, the severed end of the long
flexor should be carefully stitched into the angle of the flaps and to
the theca and periosteum.

Amputation of Thumb at Carpo-metacarpal Joint
(Figs. 5 and 7).

Indications.—This operation is rarely called for on the living
subject.t Gunshot injuries, enchondromata of phalanges and me-
tacarpal bone (see below, p. 27), epithelioma of a sear, melanotic
sarcoma, occasionally eall for it.

Operation.—The position of the joint between the trapezium
and metacarpal bone, its shape, with two saddle-like articular sur-
faces fitting into each other “ by reciprocal reception,” and the po-
gition of the radial artery passing over the back of the styloid pro-
cess just above this joint (Fig. 5), and again, when perforating the
first interosseous space, lying close to the metacarpal bone, must be
remetnbered.

The operation is usually performed by the oval method.

An Esmarch’s bandage being applied above the wrist, the hand
held midway between pronation and supination, and the thumb

* This is strongly indicated in those cases where it is especially important to
leave the thumb long for holding a pen or delicate instroment.
1 It is not unfrequently used as an examination test.
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held rather over-extended so as to relax the parts, the surgeon
enters the point of a strong narrow scalpel or
bistoury just above the bony tubercle, which
usually marks the insertion of the extensor
ossis metacarpi pollicis into the base of the
metacarpal bone, and carries it along the
dorsum of thisYone as far as the base of the
first phalanx, where it passes (in the case
of the left thumb) obliquely to the ulnar
side above the web, and then around the
palmar aspect of the phalanx, along the
radial side, to join the dorsal incision again.
Taking up first one edge of the inecision and
then the other, the surgeon dissects up the
soft parts from the bone, keeping the knife-
point very closely to this, especially on the
inner side. The extensor tendons and the
short muscles of the thumb being severed,
the joint between the trapezium and meta-
* carpal bone is felt for and opened by putting
the tissues here on the streteh by twisting
the metacarpal bone in different directions.

Amputation of Thumb at Carpo-
metacarpal Joint by Transfixion ( Fig.
7)—The hand being held as before, and the
parts relaxed by slightly adducting the thumb, an incision iz made
(in the case of the left thumb) from the base of the metacarpal bone
rather to its palmar aspect, along its dorsum, and then obliquely
to the ulnar side of the base of the first phalanx ; the knife, a long
narrow bistoury, is then pushed from this point at the junction of
the web with the thumb, across the palmar aspect of the thumb, to
the point where the incision started, over the earpo-metacarpal
joint. By cutting nl_ltr.vranls, along the line indicated in Fig. 7, a
flap is formed of the tissuez in the ball of the thumb, the knife
being kept close to the bone at first, but used more lightly and kept
more superficial afterwards, as it comes out through the skin over
the sesamoid bones and base of the first phalanx, to avoid being
locked here. This flap being held back, the metacarpal bone is
dissected out by keeping the knife close to it, the joint opened, and
the thumb removed as before. '

On the right side, it is better to cut the palmar flap by transfix-
ion first, making it enter and emerge just as above given. The blade
of the knife is then drawn from the base of the first phalanx ob-
liquely across the dorsum of the metacarpal bone, from one ex-

Fia. 7.




EXCISION OF THUMB AND FINGERS. 27

tremity of the fransfixion incision to the other. The operation is
then completed as before.

EXCISION OF THUMB AND FINGERS. .
- Removal of Phalanges.—Owing to the exceeding value of

the thumb, a phalanx should always be preserved if possible, not
only in whitlow-necrosis, but in the ease of the first or proximal
phialanx, when it is the seat of enchondroma. By this, not only is
- appearance saved by the lessened shortening, but the use of the
long flexor, in particular, is preserved. Thus, Mr. Royes Bell
( Lancet, 1872, vol. ii. p. 846) published a ease in which he execized
the proximal phalanx in a woman, aged nineteen, for a huge
enchondroma of sixteen years’ growth, the joints being movable.
The phalanx was excised by two lunated incizions over the tumor,
the knife kept close to the bone, and the joints opened. No
tendons were cut. Eighteen months later the condition of the
thumb was excellent, both for all general movements and for
writing. .

Removal of Metacarpal Bone.—This should always be ex-
cised wherever possible, in preference to sacrificing a part of such
incalculable value as the thumb. Sir W. Fergusson ( Pract. Surg.,
p- 322), in speaking of this operation, says that he saw it once per-
formed, and, though the organ was far from strong, the patient
could use a needle with tolerable faecility not long after, and he
further remarks that the comparative shortness of the bone re-
moved, and the firm cusn of soft parts that remains after its
excision, will make the remaining part useful.

In removing the metacarpal bone, a straight incision, which
reaches 1 inch beyond each exjremity of the bone, having been
made along the ddrsum, the tendons are drawn aside; the distal
end and joint are next cleared and opened, when the bone can be
used as a lever whilst it is freed from the soft parts on the palmar
aspect and then dizarticulated.

The radial artery must be remembered both on the ulnar side
of the metacarpal bone and by the carpo-metacarpal joint (Fig. 5.

Excision of Metacarpo-phalangeal Joint.—This may be
very oceasionally required in those cases where a disloeation of the
first phalanx cannot be reduced, either as a primary operation or
later on, in a young and healthy patient, to whom the stifiness is a
serious drawback. :

An ineision, 14 inch long, on the radial gide will leave least sear;
the joint is opened, the bones dislocated, or, if this be found diffi-
cult, the ends of the bones may be cleared by keeping the knife-
point closely applied to them and by retracting strongly the soft
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parts ; the ends are then removed in site by a narrow saw or osteo-
tome, which are preferable to bone-forceps. The surgeon should
always remove the bones freely, and not content himself with
paring off the articular surface, which risks the formation of a stiff
joint.

EXCISION OF FINGERS.

Only exeision of joints need be alluded to here, as, save in the
case of removal of the distal phalanx for necrosis, excizion of a
phalanx leaves a very useless finger.

Excision of an Inter-phalangeal or Metacarpo-pha-
langeal Joint,—This may be called for after a elean cut into the
joint (circular saw, etc.); in the hope of saving one or more damaged
fingers when several have required amputation after a machinery
accident; in some cases of compound disloeation ; in a few cases of
disease—thus, in young subjects, in the case of the index finger,
e. ., where there is only one joint affected, and the mischief is
limited to the articular surfaces and the bones themselves are
gound. Exeision of one of the above joints is best performed by
an incision, 1 to 14 inch long, to one side of the dorsum of the joint.
The lateral lizament being severed, the joint is dislocated, and the
ends of the bones removed with a narrow clean-eutting saw, the
soft parts being as carefully protected from damage as possible®
Drainage being provided with aseptic gut or horsehair, the wound
is partly elosed, and the finger put up somewhat flexed.t Careful
passive movement should be commenced about the sixth day.

Conservative Surgery of the Hand.—While it is a car-
dinal principle to preserve every inch of the hand, and that a single
finger or the thumb alone is far more useful than the most elaborate
artificial limb that can be made, and that to gain this end it is fre-
gquently advisable to trim up an injured part and to remove dead
bone in preference to doing any set amputation, it must always be
remembered that a part may be capable of being saved, and yet
ultimately be useless, unless it be at least partially movable. Where
it is probable that both flexor tendons will die, amputation had
best be performed in any finger except the index,

One condition, which a surgeon in large manufacturing centres is
certain to meet with, requires grave consideration, i.e., where a
hand, often of a boy or girl, is flayed, owing to its having been
caught between rollers which hold, but do not erush ; here, as the
patient draws back, the skin is stripped off, like a glove, up to the
wrist. If any bones are crushed, thecae or the palmar fascia opened,
amputation at the wrist should be performed at once ; and Billroth

—— e

# If any tendons are eut, they shonld be united with sutnres,
T On a carefully moulded felt splint, or one of perforated zine, or of whalebone.
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(Leet. on Surg., Pathology, and Therapeutics, Syd. Soe. Tr., vol. i. p.
207) advises this step where the gkin is completely stripped off
without other injury, fingers entirely deprived of their skin almost
invariably becoming gangrenous, and the result being, “under the
most favorable circumstances, nothing more than an unwieldy
cicatrized stump.” Probably most surgeons would make an attempt
in a young subject, and with the aid of antiseptics, irrigation, and
skin-grafting as soon as possible, to save part at least of the hand.
Dr. Gregory (Trans. Amer. Surg. Assoc., vol. ii. p. 232) mentions
such a case, in which a boy’s hand had been thus flayed without
further injury. “I felt satisfied that amputation was proper, but
the patient insisted that he was willing to take the risk; and I re-

Fia. &,

placed the flap, and stitched it in several places, believing that it
would slough. It did slough, and he lost his fingers up to the
knuckles, and the only portion that was saved was a small part of
the thumb and the metacarpal portion of the hand. This, of course,
was a cieatricial surface, which I covered with grafts, and it finally
healed. The boy ean hold a pen in a little groove by the side of
the thumb, and it is probable that the remnant of the hand will
finally become useful.”

The foregoing (Fig. 8) is an excellent instance of what may be
effected by conservative surgery here. It represents the relic of a
hand, consisting of the thumb, stump of the index and of the little
finger, and also shows how much flexion the shortened index is
still eapable of *

* The figure is taken from a paper on Railway Injuries, by Dr. Thomson, of
Kentucky.—Trans. Amer. Surg. Aszsoe., vol. ii. p. 190,
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REUNION OF SEVERED DIGITS.

The question will sometimes arise as to the advisability of at-
tempting to reunite portions of severed fingers and thumbs.

Many such successful cases have oceurred, and the surgeon may
well make the attempt, when the parts are cleanly severed, and
when the patient is yvoung and healthy, as is often the case in
country praetice.

The following are instances of the parts severed: The first,
second, and third fingers cut off above a diagonal line beginning in
the middle phalanx of index finger and ending in last phalanx of
third finger near the root of the nail. The parts had been lying in
the snow for some time, and were kept for two or three hours before
being applied. In other cases the part has been severed longitudi-
nally, containing in it a portion of bone split off. The time between
the injury and the treatment has varied from twenty minutes to
three or four hours, and the severed part has been picked out of
sawdust, brought up in dirty paper, whilst in a third the patient
was sent back to find it in the field in which he had been reaping.

When there is the least shred of soft parts left holding on the
severed bit, even a bad compound fracture of the finger with severe
laceration of the soft parts may be saved.

The age and condition of the patient, the time which has elapsed
gince the injury, the part affected, i. e., whether index or thumb,
must all be considered. And in any case the patient should be
warned that, though the attemapt may suceceed, the parts unite, and
sensation be restored, the result may be a stiff and therefore com-
paratively useless member.

If it be decided to make the attempt, the part should be well
eleansed with warm mercury perchloride solution (1 in 1000},
united exactly with a few points of fine wire, or carbolized silk, and
horsehair sutures, enveloped in salicylic wool, and kept in situ with
arefully-adjusted splints of whalebone or perforated zine. The
dressings should not be disturbed for three days, if possible.®

WEBBED FINGERS (Figs. 9 and 10).

These should always be remedied as soon as possible in early
childhood ; if left untouched, the fingers may be useful, but the
annoyance of the deformity will be gerious.

# Numerons cases of this kind will be found in the Lancet for 1861, vol, ii., and
more recently ( Annols of Surgery, March, 1887, p. 263) fifteen such cases, with good
results, have been tabulated by Dr. Pilcher.
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1. The simpler methods—viz., wearing a large metal ring through
a hole made where the cleft should begin, or passing large silver
wire or fine drainage-tubing through such a hole, the ends of the
tubing or wire being attached to a wristlet or bracelet—may be tried
first, and, when the perforation is soundly healed, the web should
be slit up, and the fingers kept apart.

2. If the above fail, one of the following plastic operations should
be made use of:

Dipor’s* (Fig. 9).—Two narrow longitudinal flaps are dissected
up as thick as possible from the palmar and dorsal aspects of the
affected fingers, and each flap is then folded round to cover in the

Frg. 9. Fia. 10,

R

Didot's operation for webbed fingers. (Reeves) Nortom's operation for webbed fingers.

raw surface of the finger to which it is attached, and secured with a
few points of very fine interrupted sutures of carbolized silk and
horsehair.

Nontox’st (Fig. 10).—Small triangular flaps are raised between
. the knuckles on the dorsal and palmar aspeets; the webs are then
cut through and the knife carried back so as to sever all the tissues
up to the bases of the flaps, which are then very carefully stitched
together without tension. The object is to insure rapid union in

* A good account of these operations will be found in Mr. Reeves's Orthopadic
Surgery.
1t British Medical Journal, 1881, ii, 931.
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the commencement of the eleft, and thus no redevelopment of the
web. The flaps should be sufliciently thick to avoid the risk of
gloughing, and somewhat narrow to prevent bulging. To prevent
tension they should be sufficiently long, and any tissue between the
knuckles that prevents their coming together should be cut away.
The line of the natural web should be carefully observed.

CONTRACTED PALMAR FASCIA (Figs. 11 and 12).

It is well known that occasionally contraction of the palmar
fascia takes place, especially that part of it going to the inner two
fingers, being due partly to constitutional, partly to loeal, causes.
Commencing about the transverse palmar creases, it steadily erip-
ples the hand by drawing down the fingers, causing flexion at the
metacarpo- phalangeal joint (Fig. 11).

Operation.—This may be either open or subeutaneous ; I much
prefer the latter. The best is Mr. Adams’s method,* by multiple
punctures from above downwards. Either before the skin becomes
adherent, or by finding some spot where adhesion of the skin to the
fascia has not yet taken place, the surgeon, avoiding the site of the
vessels, passes a delicate fascia knife or a fine small tenotomy knife,
between the skin and faseia, and divides the band from above
downwards, taking care not to dip the point. In cases of contrac-
tion of two fingers, multiple punctures—e. g., five to nine—may be
required. It is very easy, by operating on the palmar cords, to
rectify the contraction at the metacarpo-phalangeal joint. The
straightening of the contraction often met with between the first
and second phalanges is much more difficult. The digital prolonga-
tions of the fasein may be divided by punctures in the web hetween
fingers, extreme care being required to avoid the digital vessels and
nerves by not dipping the point. But when the surgeon finds some
difficulty in correcting this contraction thoroughly, I am of opinion
that he will act most wisely by correcting the remaining contraction
gradually by the use of a finger splint with rack and pinion move-
ments opposite the metacarpo-phalangeal and inter-phalangeal
joints.f When the punetures are made they are covered with
boracic lint, dusted with iodoform, and the hand placed on the
above gplint, which is worn day and night at first, carefully padded
at all pressure points. Some weeks will be required to correct the
phalangeal contraction, and in advanced cases relapses can only be

% Finger Contraction and Depressed Cicatrices (Churchill, 1879).
+ Loc. supra eit,, Fig. 10,
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prevented by the persevering use of the splint. If the surgeon
attempts to straighten completely in an advanced case of phalan-
geal as well ag metacarpo-phalangeal contraction, he runs the risk
(by dividing a digital nerve) of causing slight gangrene of the
finger-tips or most intolerable pain.

Figs. 11 and 12¥ represent the right hand erippled with contrac-
tion of the palmar fascia, before and after operation. The man was

Eig 11.

a patient of Dr. J. E. B. Burroughs, of Lee, and was operated on by
me in 1883, the contraction of the metacarpo-phalangeal joints
being straightened at once after numerous punctures made in the
manner above given, while that at the inter-phalangeal joints was
remedied chiefly by the persevering use of Mr. Adams’s splint,
already alluded to. The fingers are now, 1887, absolutely straight,
perfectly mobile, and free from the slightest tendency to contrac-
tion. It will be seen from Mr. Hogarth’s drawing that some thick-
ening, puckering, and corrugation of the palmar skin and fascia
still persists, but this has now no power of produeing contraction,

——— e —_—

# The asterisks in Fig. 12 show spots where the fascia knife might be introdnced
in contraction of the palmar faseia slip going to the ring finger. The contracted
band or bridle, thus isolated by the punctures, undergoes softening and atrophy.

3
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the patient, one of the relieving officers to the Lewisham Union,
being able to write, ete., without any hindrance whatever.

If a method of operating by open wound be preferred, the follow-
ing, based upon that of Goyraud, may be made use of. It is rec-
ommended by Mr. Hardie* of Manchester, who believes that mere
subeutaneous division of the contracted palmar faseia cannot be
suflicient if the thickened, puckered, hardened skin is left alone,
and also that intimate adhesion of the altered skin to the fascia is

Fig. 192.

so general that it is difficult, if not impossible, to get the knife be-
tween the two at a sufficient number of spots for adequate straight-
ening by the subeutaneous method. While it may be readily ad-
mitted that Mr. Hardie’s four eases gave good results up to the time
reported, and that, if any open operation is really needed, this one
is as good as any, the following objections to its general adoption in
preference to that of Mr., Adams appear to me to be fair ones: (1)
The greater severity of an open operation in these patients, who are
often not young, even when the wound is, by hands as careful as
those of Mr. Hardie, kept aseptic. (2) The more frequent dress-
ingg, the need of a drain, the fact that the wound does not heal for

* Medical Chronicle, vol. i. No. 1, p. %,



TR T

CORTRACTED PALMAR FASCIA, 35

upwards of a week, and then, perhaps, not all by primary union ;
the presence of sutures which need removal, and the faect that, as
in Cdse 111, © general swelling of the hand ” may take place and
interfere with the use of splints. Finally, Mr. Hardie does not
appear to me to attach sufficient importance to the value of Mr.
Adams’s splint, which, by gradual, quiet, persevering extension,
c#Mises atrophy of the now divided fascial cords, and thus renders,
as a secondary result, the hardened skin over them more soft and
supple, this taking place the more readily, the more extension by
the splint, and passive movements, frictions, ete., are persevered
with. ;

Mr. Hardie thus deseribes his modification® of Goyraud’s opera-
tion : s

“ An Esmarch’s tourniquet having been applied, an incizsion is
begun # igeh above the principal transverse fold of the palm, imme-
diately over the tenge bridle of fascia proceeding to the finger mainly
involved. This is carried along the bridle to a little beyond the
base of the lagt phalanx which is affected. The lips of the incision
having been opened up, the knife is then carried close to the bridle
along its whole extent, so as to separate from it the adjacent skin,
cellular tissue, and fat, first on one side and then on the other. In
doing this, it is necessary to go some depth near the upper end of
the inecision, so as to divide the little bands which attach the web of
the finger to the processes of faseia inserted into the sides of the
first phalanx. This dissection having been completed, the tense
bridle of fascia, now almost isolated, is cut across at the upper end
of the incision. This immediately permits of an almost complete
extenszion of the first phalanx. Further transverse incizions are
then made opposite the middle of the first and second phalanges,
as the case may require. The knife is then applied to any portion
of the fascia which appears to prevent complete extension of the
fingers. Some portions may then appear to be so much izolated, or
may project so much, that they may be cut out entirely. The other
fingers of the same hand which are affected are then, in their turn,
similarly treated. Complete capability of immediate extension is
to be secured. The tourniquet is then removed, but, although the
bleeding will be very smart, it is not likely that any vessels will be
seen which can be secured. I then lay a catgut or horsehair drain
along the extent of the wound, and bring the edges of the latter
accurately together with silver wire. A large pad of antiseptic
dressing is applied, and the fingers bandaged to a straight splint.

* The chief points of difference are that more importance is attached by Mr.
Hardy to complete liberation of the skin, and that the antiseptic treatment is made
use of,
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I regret to have to use a drain, but the bleeding is so free that I
think it a desirable precaution. It should be removed next day, and
the dressing re-applied g0 as to exert some pressure on the part.
Should nothing untoward oceur, it should be left undisturbed for a
week, when it iz to be expected that sound union will have taken
place. The stitches are removed, and subsequent treatment will
consist in manipulation of the fingers and the use of the splint for
two or three weeks longer.”

PALMAR HAMORRHAGE.

Before considering this, it may be pointed out that there are
three arterial arches especially coneerned in keeping up the arterial
supply here—viz. («) superficial palmar; (3) deep palmar arch ; (3)
the carpal arteries round the wrist. These are supplied with blood,
not only from the radial and ulnar, but also from the interosseous
arteries.  Finally, if the comes nervi mediani is enlarged, it will
join the superficial palmar arch or one of the digital arteries.

Treatment.—This will vary accordingly as the case is seen early
or later.

A. Earry Cases—The surgeon arrests any bleeding® by pressure
on the bleeding point while he has the limb raised, and arranges
for compressing the brachial, or the radial and ulnar. This securely
effected, he cleanses the wound, dries it carefully, and, if it gapes at
all, endeavors to secure the eut vessel itself. It this fail, or if the
wound be merely punctured, he at onee carefully applies compres-
sion. And it may be said at once that, if this is wisely and effi-
ciently done, no further heemorrhage will take place; if incompletely
or carelessly applied, the patient’s limb and life may both be en-
dangered. 27

The brachial being commanded and the wound dried, a compress
—consisting of boracie lint, dusted with iodoform, pieces of sponges
wrung out of carbolie acid and dusted with iodoform and powdered
steel sulphate, or lint soaked in carbolic oil or tr. benz. co., the
pieces of lint or sponge increasing in size from a threepenny bit to
half-a-crown—is got ready, together with strapping, bandages, lint,
and two bits of pencil or bougie. The fingers are now carefully
strapped and bandaged, and the compress is then secured in posi-
tion by ecareful bandaging. If the above precaution is omitted, so
much and so painful cedema of the fingers will take place as to

———— e

% The wound sometimes does not bleed when examined. If there is a history
of much bleeding, bleeding per saltwm, if the depth, ete., of the wound make it
probable that an artery is wounded, pressure should be applied. A little later, and
the heemorrhage may break out on the least exertion, and is very likely to ocenr at
night.

———




e

PALMAR HEMORRHAGE, a7

inevitably lead to early removal of the compress and recurrence of
the hamorrhage. The compress being in position, two bits of
pencil wrapped up in lint are placed over the radial and ulnar, and
the bandage carried up to mid-arm. The Esmarch being removed
from the brachial, a splint® is then applied, and the patient kept at
first well under the influence of morphia. The compress should
not be disturbed for three or four days at least.

B. Later Cases.—If pressure has been tried, but inefliciently,
beeause inadequately at first, inflammation will probably have
supervened, and the hand will very likely be red, brawny, painful,
suppurating. If hemorrhage still continue after the parts are re-
lieved by carefully made incisionst it will be wiser totie the brachial
artery at once in the middle of the arm than to tie the radial and
ulnar in the lower third of the forearm (p. 37, 40), and for these
(VEIETITE :

i. While the anastomoses round the elbow are so free and so re-
liable as to prevent any risk of gangrene after a ligature of the
main vessel, ligature of the radial and ulnar is rendered uncertain
owing to— : '

(a) The anastomoses between the two palmar arches;

() The anastomoszes between these and the carpal arteries;

(¥) The blood brought down by the interosseous arteries and
the comes nervi mediani, which Wwill not be stopped by
ligature of the radial and ulnar;

(8) The fact that, if inflammation Fas set in, enlargement of
the arteries will have tuken place.

.i. Ligature of the brachial, by cutting off so much blood, will
also cut short the inflammation.

iii. Ligature of the brachial will be performed through healthy
and uninflamed parts.

An interesting instance of what pressure will effect even if de-
ferred till the eleventh hour is seen in the following case, published
by Mr. Skey, Lancet, 1855, - A patient nearly three weeks after the
wound, having had attacks of recurrent harmorrhage, entered St. Bar-
tholomew’s Hospital, and Mr. Skey tied the radial and ulnar. When

e e e .- = —_———— - —_—

* The surgeon must choose between one (e.g., an ontside angular splint) in which,
the hand being extended, the tension of the palmar fascia makes some pressure on
the wounded vessel, and one more comfortable, but perhaps less efficient, in which
the hand is flexed and the fascia relaxed.

t Incisions for suppuration in the hand should be made opposite to the centres
of the phalanges, opposite to the heads of the metacarpal bones, above the super-
ficial palmar arch by Mr. Hilton's method, and, if above the wrist, the position of
the arteries, which may, perhaps, be superficial, and of the median nerve lying
close to the inner side of the palmaris longus must be remembered.
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-

the ligature separated from the ulnar, hemorrhage took place, and
the artery was again tied in the middle third. Hamorrhage recur-
ring, the brachial was tied in the lower third. This last operation
failed to arrest the hemorrhage, and the third part of the axillary
was tied. About ten days later profuse heemorrhage from the axil-
lary wound left the patient almost pulseless. The patient’s con-
dition not admitting of amputation at the shoulder, the limb was
firmly bandaged from the hand to the shoulder. No further bleed-
ing took place, and the man made a good recovery, with a useful
AT,

In the Lancet, 1859, vol. i. p. 506, is a good instance of the results
of pressure inefliciently applied. The compress, which had been
applied to the palmar wound (the man having been made an out-
patient), was removed every day, and followed by hmmorrhage.
Severe bleeding oceurred on the fifth day, ligature of the radial was
performed on the seventh, and on the ninth ligature of the brachial
low down. On the eleventh, owing to recurrence of haemorrhage,
the arm was amputated just above the ligature. Chronic py@emia
followed, from which the patient was slowly recovering at the eclose
of the report. No abnormal distribution of vessels was found in
the arm.

OPERATIONS FOR UNION OF DIVIDED TENDONS.

These may be referred to here from the frequeney with which the
flexor and extensor tendons of the fingers and wrizt are liable to be
severed.

As in the case of divided nerves, the union of tendons may be
primary or secondary, according as the surgeon is called to the case
at once or later. For general details the reader is referred to the
chapter on Nerve-suture.

The upper end will probably give more trouble than in the case
of a nerve, owing to its greater retraction. In laying open the
gheath to follow up the tendon, most serupulous care must be taken
to use every aseptic precaution. Sutures of fine silk, salmon-gut,
or gilk combined with horsehair are preferable to those of chromie
gut® In the case of secondary suture, refreshing the ends must be
made use of.

When several tendons have been divided, uniting each end acen-
rately to its fellow is often troublesome.

If the upper end cannot be found after eareful search and suffi-
cient glitting up of the sheath, the lower end may be successfully
attached to a neigchboring tendon.

* Bilk or wire sutures should always be nsed when supparation is likely to take
place.
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When the ends are widely apart, and apposition is unobtainable,
attempts have recently been made, with some success, to connect
the two ends by long threads—* distance-sutures.” B. Anger first
made use of sutures of this kind for the tendon of the extensor
minimi digiti; the two ends were 9 em. apart, but traction reduced
the distance to 2 em., and they were conneeted by a silver suture,
with a satisfactory result. M. Assaky® and M. Fargin, have more
lately used distance-sutures, and think that the tendons regenerated
along the threads are always stronger than those spontaneously
regenerated, the number of tendinous fasciculi being greater. The
operation i= clearly indieated whenever apposition is impossible; it
is more particularly applicable to tendons without a sheath.

M. Peyrott has succeeded in transplanting the tendons of a dog,
and, in another case, that of a cat, into the gaps of divided tendons
in man. The transplanted piece is said to have lived, and a fair
amount of flexion of the finger to have been obtained. Whether
this will be found preferable in its results to distance-sutures re-
mains to be seen,

The following cases are good instances of tendon suture; they
are reported by Dr. v. Fillenbaum, of Vienna:}

Case I.—Oblique cut with a bread-knife, involving the common
extensor of the index and middle finger, and the extensor indieis,
the central end of the latter retracted so far that it could not be
reached, unless by slitting up its sheath. The tendons of the com-
mon extensor were each united by two fine silk sutures.

The accessible peripheral end of the extensor indiecis was attached
to both ends of the sutured tendon from the extensor commu-
nis to the index finger. The strongly stretched extensor tendons
of the second and third fingers were now fixed (to prevent retrac-
tion by muscular action) by silk sutures passed, 2 em. higher up,
through skin and tendon sheath, and tied over a roll of iodoform
gauze. These were removed on the fifth day. Passive movement
was begun on the sixteenth day. Six months later the man had
perfect use of his fingers.

Case IT.—Razor eut on back of left thumb ; operation six weeks
later. The thumb was found strongly adducted, and bent into the
palm. Active extension impossible. A serous fistula was left. The
parts being made evascular, the tendon-ends, found but a few mm.

% The above remarks on distance-sutures are taken from an abstract of a paper
by M. Assaky, Revue de Chirurgie, November, 1886, in the Annals of Surgery, April,
1887, p. 348,

t Buil. de la Soc. de Chir., 1386, p. 3537.

t Wien. Med. Woch, Nos. 29 and 30, 18385 ; Annals of Surgery, November, 1885,
p. 427.
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apart and closely adherent to the sheath, were trimmed with
scissors and united with silk sutures. Two mm. above the central
end on the radial ide a fine gilk suture was passed outwards, and
again in towards the palm, through the whole thickness of the ten-
don, then back again towards the palm, and out at the ulnar side.
After closely adapting the two tendon-ends, the silk was passed
through the peripheral end in a reverse order, and finally the two
suture ends were tied on the radial side of the tendon, A fixation-
suture was used as in the previous case. Four months later the
movements of the thumb were normal, only at the place of the
fixation suture the skin and tendon sheath were adherent, as shown
by the folding in of the gkin on extension.

Case ILI.—The tendon of the extensor minimi digiti was severed.
Its central end was only found after slitting up the sheath 2} em.
Result execellent.

Case IV.—Extensor of left middle finger was severed close to the
head of the second phalanx, the adjacent joint being opened. The
articular capsule was first closed, then the tendon was sutured as
well as possible, much difliculty arising from the thinness of the
middle erus of the extensor here. The wound united well. The
finger, at first straizht, gradually became more and more flexed,
and worse than useless. A further operation was refused.

CHAPTER IL
OPERATIONS ON THE WRIST.

EXCISION OF THE WRIST JOINT (Figs. 13 and 14).

ThE reasons for this operation often failing, and the conditions
needful for suceess, may be first considered.

1. Whether the disease begins in the synovial membrane as a
synovitis, pulpy, gonorrheeal, rhenmatie, ete., or whether, as more
rarely, it beging primarily in the bones, it extends rapidly, not only
to the wrist-joint, but to the two rows of carpal bones and the bases
of the metacarpals, along the complicated synovial membranes*

¥ The arrangement of these, five in number, must be remembered, and their
close vicinity to ezch other. (1} The membrana sacciformis of the inferior radio-
ulnar articulation, passing from the lower end of the nlna to the sigmoid cavity of
the radius, and lining the upper surface of the triangular fibro-cartilage. (2) That
of the wrist-joint proper, passing from the lower end of the radius and the inter-
articular fibro-cartilage above to the bones of the first row below. (3) The common



EXCISION OF THE WRIST. 41

which bring all these bones into contiguity with each other. The
disease, thus extensive, is also most obstinate, and is by no means
unfrequently further complicated by the presence of phthizis. Thus,
partial operations are useless, and often worse than useless.  Sir J.
Lister ® was the first to insist on the importance, and to show the
possibility, of removing every atom of the disease, including the
ends of the radius and ulna, the two rows of carpal bones, and the
bazes of the metacarpus (Fig. 13).

2. From the close relation of the Hexor and extensor tendons in
front and behind these complicated joints, and from the numerous
grooves on the bones, it is most difficult to extirpate the disease

Farts removed in exeision of the wrist, (Lister.)

without disturbing the tendong. On the other hand, however stiff
the wrist may be left, flexion and extension of the fingers is abso-
lutely needful for the operation to be a success; hence it is impera-
tive that, throughout the prolonged operation, the tendons should
be disturbed as little as possible, a direction very difficult to follow,
as their cellular sheaths are often “ pulpy,” and the necessary dealing

synovial membrane of the carpus, the most extensive of all, passing from the lower
surface of the scaphoid, semilunar, and cuneiform above to the upper surface of the
bones of the second row, sending up two prolongations between the seaphoid and
semilunar and the semilunar and cnneiform, and also sending downwards three
processes between the four bones of the second row, prolonged down into the carpo-
metacarpal joints of the four inner metacarpal bones.  (4) A separate one between
the enneiform and pisiform. (5) Another separate one between the trapezinm and
metacarpal bone of the thumb,
* Lancet, 1863, vol. i. p. 308, From this paper Fig. 13 is taken.
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with this, as well as the manipulations of the tendons* during the
operation, may easily lead to their sloughing, and thus to a useless,
*fin-like " hand.

3. Passive movement of the fingers should be begun as early as
possible, and most perseveringly maintained.

Sir J. Lister's Operation.t—An anmsthetic being given, and
the parts rendered bloodless by Esmarch’s bandages, any adhesions
of the tendons are thoroughly broken down. The radial inecision
is then made, as in Fig. 14, This
incision is planned so as to avoid
the radial artery and also the
tendons of the extensor secundi
internodii and indiecis. It com-
mences above at the middle of
the dorsal aspect of the radius
on a level with the styloid pro-
cess. Thenece it is at first directed
towards the inner side of the me-
tacarpo-phalangeal joint of the
thumb, running parallel in this
courze to the extensor secundi in-
ternodii; but on reaching the
line of the radial border of the
second metacarpal bone, it is car-
ried downwards longitudinally

_ : A for half its length, the radial
oot pollicis. c, Extonsor indics, 1, Artery being thus avoided, as it
Extensor communis. E, Extensor minimi lies a little farther out. These
digiti. F, Extensor priml internodii. 6, gipentions will be found to serve,
F:h'[{'!l'l::ﬁf 08518 metacarpl. H, I"aili"]l:-ﬂrl'url'll.
radialis longior. 1, Extensor carpi radialis however much the parts may be
brevior. K, Extensor earpl ulnaris. LL,  ghseured by inflam matory thick-
Line of radial incision. {Lister.) ; = ;

ening. The tendon of the ex-
tensor carpi radialis longior is next detached with the knife, guided
by the thumb-nail, and raised, together with that of the extensor

# Mr. Erichsen (Surg., vol. ii. p. 333) writes thus of this point: **If we look at
the tendons which surround the wrist, we shall find them divisible into five groups
—(1) Those special to the thumb ; (2) The extensors of the fingers; (3) The flexors
of the fingers; (4 and 5) The flexors and extensors of the wrist. Now, the incisions
should be go planned as to save absolutely the whole of the first three groups apd to
divide only the tendons of the wrist proper, and these are cut so close to their in-
sertions that, as a rule, they form new attachments and resume their functions as
recovery takes place.”

+ This account is taken from Sir J. Lister’s original paper in the Lancet, loc.
supra cit.
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brevior, also eut, while the extensor secundi internodii, with the
radial artery, is thrust somewhat outwards. The next step is the
separation of the trapezium from the rest of the carpus by cutting
foreeps applied in a line with the longitudinal part of the incision,
great care being taken of the radial artery. The removal of the
trapezinm is left till the rest of the carpus has heen taken away,
when it can be dissected out without much difficulty, whereas its
intimate relations with the artery and neighboring parts would
cause much trouble at an earlier stage. The soft parts on the ulnar
gide are next dissected up as far as possible, the hand being bent
back to relax the extensors.

The ulnar incision should be made very free by entering the
knife at least two inches above the end of the ulna immediately
anterior to the bone, and carryving it down between the bone and
flexor carpi ulnaris, and on in a straight line as far as the middle
of the fifth metacarpal bone at its palmar aspect. The dorsal lip of
the incision is then raised, and the tendon of the extensor ecarpi
ulnaris cut at its insertion, and its tendon dissected up from its
groove in the ulna, care being taken not to isolate it from the in-
teguments, which would endanger its vitality. The finger extensors
are then separated from the carpus, and the dorsal and internal
lateral ligaments of the wrist-joint divided, but the connections of
the tendons with the radius are purposely left undisturbed. Atten-
tion is now directed to the palmar side of the incision. The ante-
rior surface of the ulna is cleared by cutting towards the bone =o as
to avoid the artery and nerve, the articulation of the pisiform hone
opened, if that has not been already done in making the inecision,
and the flexor tendons separated from the ecarpus, the hand being
depressed to relax them. While this iz being done, the knife is
arrested by the unciform process, which is clipped through at its
base with pliers. Care is taken to avoid carrying the knife farther
down the hand than the bases of the metacarpal bones, for this,
besides inflicting unnecessary injury, wounld invelve risk of cutting
the deep palmar arch. The anterior ligament of the wrist-joint 1s
also divided, after which the junction between earpus and meta-
carpus is severed with cutting pliers, and the carpus is extracted
from the ulnar ineision with sequestrum foreeps, and touching with
the knife any ligamentous connections. The hand being now for-
cibly everted, the articular ends of the radius and ulna will pro-
trude at the ulnar incision. If they appear sound, or very super-
ficially affected, the articular surfaces only are removed. The ulna
is divided obliquely with a small saw, so as to take away the
eartilage-covered rounded part over which the radius sweeps, while

the base of the styloid process is retained. The ulna and radius
L
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are thus left of the same length, which greatly promotes the sym-
metry and steadiness of the hand, the angular interval between the
hones being soon filled up with fresh ossific deposit. A thin slice
is then sawn off the radiug parallel with the articular surface. For
this it is scarcely necessary to disturb the tendons in their grooves
on the back, and thus the extensor secundi internodii may never
appear at all. This may seem a refinement, but the freedom with
which the thumb and fingers can be extended, even within a day
or two of the operation, when this point is attended to, shows that
it is important. The articular facet on the ulnar side of the bone is
then elipped away with foreceps applied longitudinally.

It the bones prove to be deeply carious, the pliers or gouge must
be used with the greatest freedom. The metacarpal bones are next
dealt with on the same principle, each being closely investigated,
the sccond and third being most readily reached from the radial,
the fourth and fifth from the ulnar side. If they seem sound, the
articular surfaces only are clipped off, the lateral facets being re-
moved by longitudinal application of the pliers.®

The trapezium is next seized with forceps and dissected outf
without eutting the tendon of the flexor carpi radialis, which is
firmnly bound down in the groove on the palmar aspeet, the knife
being also kept close to the bone so as to avoid the radial. The
thumb being then pushed up by an assistant, the articular end of
its metacarpal bone is removed. Thongh this articulates by a sep-
arate joint, it may be affected, and the symmetry of the hand is
promoted by reducing it to the same level as the other meta-
carpals.

Lastly, the articular surface of the pisiform is elipped off, the rest
being left if sound, as it gives insertion to the flexor carpi ulnaris
and attachment to the anterior annular lignment.  But if there is
any suspicion as to its unsoundness, it should be dissected out
altogether, and the same applies to the process of the uneiform.

The only tendons divided are the extensors of the carpus, for the
flexor carpi radialis is inserted into the second metacarpal below
its base, and so escapes. Merely one or two small vessels require
lizature. Free drainage must be given. The hand and forearm are

* As an instance of what may be taken away, in one ease SirJ Lister not only
removed the base of the third metacarpal bone, but drilled its shaft into a hollow
tube, a sound and most vsefnl hand being retained.

T Mr. Williams ( Lancet, 1520, ii. p. 932) advises that the trapezinm should be
left, as, owing to the special synovial sac, disense there is less frequent than might
be expected, and as there is thus no risk of dividing the radial artery or the flexor
carpi radialis. A single inecision along the back of the wrist at the inner border is
recommended for excision of the wrist, but no cases arve given.
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put up on the well-known splint of Sir J. Lister, with the cork sup-
port for the hand, which helps to secure the prineipal objects in the
after treatment, viz., frequent movements of the fingers, while the
wrist is kept fixed during consolidation.

Passive movement should be commenced on the second day,
whether the inflammation has subsided or not, and eontinued daily.
Each joint should be flexed and extended to the full extent possible
in health, the metacarpal bone being held quite steady to avoid dis-
turbing the wrist. By this means the suppleness gained by break-
ing down adhesions under chloroform is maintained.

Pronation and supination, flexion and extension, abduetion and
adduetion, must be gradually encouraged as the new wrist acquires
firmness. When the hand has acquired sufficient strength, freer
play for the fingers should be allowed by cutting off all the splint
bevond the knuckles. Even after the hand is healed, a leather
support should be worn for some time, accurately moulded to the
front of the limb, reaching from the middle of the forearm to the
knuckles, and sufficiently turned up at the ulnar side. Thiz is
retained in situ by lacing over the back of the forearm.

Other Methods of Wrist Excision:

West's.—In this method two dorsal incisions are made ns=e of,
each about four inches long, the radial one keeping to the ulnar side
of the extensor secundi internodii pollicis, the ulnar being rather to
the anterior surface of the ulna, but close to the hone.  No tendons
of the thumb or fingers are divided, being drawn aside with
retractors. The two cases reported (Dublin Med. Jowrn., Feb., 1870)
recovered with very useful hands.

By SixcLE Dorsan Ixcision.—Dr. Gillespie ( Fdin, Med. Journ.,
Dec., 1870) gives two eases in which a single dorsal median incision,
about three inches long, was made use of on the outer side of the
finger extensors. The ends of the ulna and radius were first dealt
with, then the bones of the carpus, and, lastly, those metacarpals
which required it. Very useful hands resulted, espeecially in one
easge, a child of six. My old friend G. A. Wright, of the Manchester
and Pendlebury hospitals, has made use of a similar incision. The
following account is taken from the Abstracts of Medical and Sur-
gical Cases treated at the Pendlebury Hospital, 1884, p. 133, The
patient was a child of nine, with phlyctenular ophthalmia, enlarged
glands, and many marks of strumous disease. The right wrist was
disorganized. * A single longitudinal incision for 3 to 4 inches was
made between extensor communis and extensor secundi, the carpal
joints opened, and the bones easily shelled out; the ends of the
metacarpal bones and of the radius and ulna were removed with a
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gouge ; one vessel was twisted ; no tendon was divided, except in
the sense of turning back the extensors of the carpus from their
attachments.” The result was that, six months later, ** the hand,
which before the operation was bulbous, flabby, and useless, was
all but healed, and had well shrunken ; there was exeellent power
and mobility.”*

A further trial of this simple method is required, especially in
adults, before a decided opinion can be given as to its merits. In
children the tendons can be more readily drawn out of the way,
and the parts are altogether less rigid,  In endeavoring to perform
an extensive exeision, such as Sir J. Lister has shown to be useful
in the wrist in the adult, eare must be taken not to cause sloughing
of the tendons later on by too vigorous use of the retractors, as
their blood-supply is already impaired by the disease of their
sheaths.

If a single dorsal incision be made use of, the best is that of Von
Langenbeck. The following account is taken from Stimson:T The
hand is bent toward the inner side, and an incision is begun at the
ulnar border of the second metacarpal bone and carried upwards
on to the radius for 4 inches, crossing the ulnar edge of the tendon of
the extensor carpi radialis brevior where it is inserted into the base
of the third metacarpal bone, and splitting the dorsal ligament of
the wrist exactly between the tendons of the extensor secundi in-
ternodii and extensor of the forefinger. This incision should he
carried down to the bone, and the soft parts detached on the radial
side with an elevator; the tendons of thumb and fingers, where
thev lie in the grooves, are raised bodily with the periostenm, and
their sheaths are not opened.

The hand is flexed so as to make the first row of carpal bones
present in the wound ; the seaphoid is separated from the trapezium
and taken out; then the semilunar and cuneiform, the interosseous
lignments being cut, and the bones prigsed out with a small eleva-
tor. The trapezium and pisiform are left if possible,

To take out the second row the operator steadies the rounded
articular extremity of the og magnum with the fingers of his left

# In the very voung, when disease oceurs in this joint, which is very rare, exten-
give scooping out of carions bones and seraping out of sinuses may be undertaken,
although no set operation can be done, owing to the tiny size of the parts, In 1877
I removed five of the carpal bones by a single dorsal incision in an infant aged two
vears anid a half, a patient of Dr. T. Eastes, of Folkestone, the sinuses present being
thoroughly seraped out with a sharp spoon.  The result was most satisfactory both
as to the permanency of the cure and the usefilness of the fingers.

t Operative Surgery, p. 163,
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hand, and, while an assistant abduets the thumb, he divides with a
knife the connection between the trapezium and trapezoid, passes
the knife into the carpo-metacarpal joints, and into the ligaments
on the dorsal side of the ends of the metacarpal bones, while an
assistant strongly flexes them; in this way the trapezoid, os mag-
num, and cuneiform can be brought out together.

The ends of the radius and ulna are next protruded, and the dis
eased portions removed.

In this, as in Sir J. Lister’s, or any excision of the wrist, great
care must be taken not to open the radial artery, not to interfere
with the palmar surface more than can be helped, to preserve any
sound though inflamed periostenm, not to damage the tendons®
with retractors, ete., and finally to adopt early, and to persevere with,
movements of the fingers.

Excisiox oF THE WRrisT For Ingury.—This will be still more
rarely required. Mr. Pyve (Med. Times and Gaz., 1879, vol. ii. p. 582}
has published a case of compound diglocation in an adult. Some
bones were protruding through a transverse rent on the front of the
wrist, the radial artery was uninjured, the ulnar could not be felt.
The flexor carpi radialis and flexor longus pollicis were torn across,
The ends of the radius and ulna were sawn off and the carpal bones
removed, piecemeal, until only the trapezium and the distal part
of the o magnum, which was apparently uninjured, were left.
Striet antiseptic precautions were taken, and the wound healed
rapidly. There was a steady regain of power in the wrist and hand,
the patient being again able to carry his milk-pails.j

Excigion of Wrist for Gunshot Injury.—Dr Otis] states that
ninety-six cases of excision of the wrist, varying much in extent,
were returned. Six of these were complete, and five recovered with
the functions of the hand much impaired, but, all things taken into
consideration, in a better condition than if they had been submitted
to amputation. In the ninety partial excisions, ankylosis and
extreme deformity appear to have been common. Generally, the

* If any of the tendons are unavoidably so interfered with that a portion is
likely to slough, it might, perhaps, be well to cut out this part, and unite the ends
with a carbolized silk suture. And where such manipulation of a tendon is un-
avoidable, it would be better to divide it, and unite it subsequently.

t Sir W. MacCormace ( Dub. Quart. Jouwrn. Med. Sei., 1867, p. 281) publishes the
case of a girl, aged ten, in whom he removed the whole of the left carpus and most
of the metacarpal, for a machinery accident, the patient recovering with a useful
limb,

§ Med. and Surg. Hist, of the War of the Rebelfion, part ii. p. 999 ef seq.
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hand was strongly deflected to the radial side® the fingers rigidly
fixed, the skin over the projecting end of the ulna irritable and ex-
posed to injury. * With our present experience of excisions of the
wrist for injury, it seems probable that recovery unattended by
ankylosig iz zeldom to be anticipated, vet that this result iz not dis-
astrous, provided the hand is in good position and the functions of
the fingers are in some degree preserved.” In a very few, loose,
flail-like joints were observed, remediable by apparatus. Finally,
Dr. Otis concludes by =saying that the * question whether the wrist-
joint, from itz complexity, 1s altogether unfitted for the favor-
able performance of excision for injury is still not fully eluci-
dated.”

The chief English authority, Sir T. Longmore, writes thus on this
operation :T7 * Gunshot wounds of the wrist are usually attended
with =0 much injury to the tendons and other structures surround-
ing the joint that it is scarcely possible in such cases for the opera-
tion of resection to produce satisfactory results. Just as extensive
laceration of the forearm, by destroying the motor power, renders
the hand useless, so does destruction of the flexor or extensor ten-
dons, by which the wrist-joint is embraced, effect the same re-
sult.”

Causes of Failure after Excision of the Wrist.—These are
mainly :

1. Persistent sinuses and discharge set up by remaining caries or
necrosis.  Sir W. Fergusson (Path. Soc. Trans., vol. viii. p. 391)
showed a specimen in which all the bones had been supposed to
have been removed by a single incision on the ulnar side. The
pisiform, trapezium, and part of the unciform had been left. The
movement of the fingers was good, but sinuses remained on both
sides communieating with a bare piece of radius. Death took place
from phthisis. Mr. J. Hutchinson (#bid., vol. xvii. p. 239) showed
a specimen of wrist-joint after partial resection by Mr. Stanley.
Though no active caries was present, discharge was kept up by a
necrosed bit of bone in a cavity at the back of the carpus. Death
here also took place from chronic phthisis.

2. Matting and =loughing of tendons, and consequent stiffness of
fingers.

3. Phthisis.

e ———

* As this appears to be irremediable by any apparatus, Dr. Otis suggests that it
should be met by always removing the carpal end of the ulna at the same level
with the section of the radius, whenever it is necessary to remove the lower end of
the latter.

T Syst. of Surg., vol. 1. p. 552
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AMPUTATION THROUGH THE WRIST-JOINT.

The value of this operation has been a good deal disputed. Tt
has been thought by some® “ that it possesses no particular advan-
tage ; the length of the stump is of no great consequence; the
flaps, with the numerous tendons in them, may not heal readily.”
Otherst have gone farther, and said that the long stump is found
by instrument makers difficult to fit with an artificial hand. That
this is certainly not always the case iz shown by Mr. H. Bige}
from two cases, one a Commander R.N., the other an artisan in
the Woolwich Arsenal, both of whom, after being fitted with artifi-
cial hands, were able to engage actively in their respective em-
ployments.

As the above objections are scarcely sufficient, and as this ampu-
tation preserves, if the parts heal quickly, good pronation and
Sl‘l[li[]:’ltf{rﬂ, it should he practiced whenever opportunities arise.
These, however, as 15 shown below, will not be numerous.

Indications.

1. Extensive injuries (gunshot and otherwise) of a hand not ad-
mitting of the preservation of any fingers, and in which the damage
of =oft parts does not necessitate amputating through the forearm.

2. Disease of carpus locally too far advanced for exeision, or
rendered by age, condition of health, ete., inappropriate for excision.

3. Cases of failed excision.

But in earpus disease the soft parts are often so much damaged
by sinus formation and other results of the disease that the surgeon
is driven to amputate higher up; and where this may not he the
case, the articular surfaces of the radius and ulna, owing to disease,
have to be removed, the operation thus ceazing to be correctly am-
putation through the wrist-joint.

4, 5, and 6. More rarely still, for the results of palmar suppura-
tion, gangrene, or burns.

Operations.—As in other amputations where the amount of
gkin available varies congiderably, several methods will be given.
The first of these is the best.

Different Methods.

1. Long palmar flap (Figs. 15, 16).

-2, Equal antero-posterior flaps.

3. Method of Dubreuil (Fig. 16).

4. Cireular amputation.

5. Long dorsal flap, by Teale’s method.

*= Bir W. Fergusson, Pract. Swrgery, p. 325.
1 John Bell, Manual of Surgieal Operations, p. 53.
1 Artificial Limbz and Amputations, p. 3.

4
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1. Amputation by a Long Palmar Flap (Figs. 15 and 16).—
This hag the advantage of preserving skin thick, well used to pres-
sure, and abundantly supplied with
F1g. 13. blood ; thenerves are also cut square,

and disarticulation is easy.

The hand being supinated and the
wrist extended, an incision is made (on
the left side) from the top of the styloid
process of the radius straight down well
on to the thenar eminence, and then,
curving across (about on a line with the
superficial palmar arch®), and marking
out a well-rounded flap by passing up-
wards over the hypothenar eminence to
the tip of the styloid process of the ulna.
This flap is next dissected up without
scoring as far as the level of the wrist-
joint; it should contain on its under
surface some of the fibres of the thenar and hypothenar museles.
If this preeaution is taken, the flap will contain the superficialis
volie and ulnar arteries, and thus run ne risk of sloughing.

The hand being now pronated and flexed at the wrist-joint, an
incision is made slightly convex across the wrist from one styloid
process to the other. The palmar flap being now retracted, the
hand is strongly flexed and the joint opened ; the soft parts in front
and behind are now severed with a circular sweep (the assistant
pulling slightly on the hand), the remaining ligaments divided, and
the hand removed. 1If the articular cartilages of the radius are dis-
eased, they must be dealt with either by gouging or, if necessary,
by a elean section above the articular cartilage, a step which will
interfere with free pronation and supination later on. The apices
of the styloid processes should, in any case, be removed, but the
base of that of the radius should always be left, if possible, to secure
the action of the supinator longus.

The radial, ulnar, the two interosseous. and the superficialis vole
arteries will probably need securing. Any sinuses are now seraped
out with sharp spoons and the tendons trimmed. From the facility
with which these last slip up into their sheaths, antiseptic precan-
tions should be carefully taken.

Another Method.—This consists of marking out the palmar
flap (but not dissecting it up), opening the joint by a dorsal inecision

* This level is nsnally low enongh.  If the parts on the dorsum are damaged, the
palmar incision may be made longer, Mr, Barwell * British Medieal Journal, August
30, 1873) advises bringing the incision as low as the crease in the palm, which is
due to flexion of the fingers,
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as above given, and then cutting the palmar flap by transfixion, the
knife being passed behind the bones.  As in this method it is diffi-
eult not to hiteh the knife on the pisiform and unciform bones, and
to avoid a jagged edge to the palmar flap, and as the flexor l.l]H]ﬂllb.
being relaxed, are pulled out by the knife

instead of being cut ecleanly, I do not Fia. 16.
recommend it.

2. Amputation by Equal Antero-
posterior Flaps.—The surgeon may be
obliged, where the soft parts are scanty, to
make nse of this method. The objections
to it are that if the tissues are thin there is
some risk that the cicatrix may be adhe-
rent to the bones, and that these will be but poorly cover E_*l] Dur-
ing healing the drainage is less satisfactory.

3. Amputation at the Wrist by the Method of Du-
breuil* (Fig. 16).—In a few rare cases, e g., where the soft parts
on the back and front of the wrist are much damaged, perforated
by sinuses, ete., this ingenious method may be made use of,

The hand being pronated, the surgeon commences, at a point at
the junetion of the outer with the middle third of the back of the
forearm, a little below the level of the wrist-joint, a convex ineision,
which reaches at its summit the middle of the dorsal surface of the
thumb, and terminates in front, just below the palmar aspect of the
wrist, at the junction of the outer with the middle thirds of the
forearm. The Hap, consisting of skin and fascize, having been
raised, the two ends of its base are joined by an incision at a right
angle to the long axis of the forearm. Finally, disarticulation is
performed, beginning at the radial side,

4. Circular Amputation at Wrist.—This method is only
suited to patients with thin, lax skins, and even in them it is often
difficult to raise quickly and neatly the skin, which is here adherent
to some of the adjacent parts, as at the base of the hypothenar emi-
nence. Moreover, cutting through these thin, lax sking may be
followed by sloughing, especially if their vitality is impaired by
sinuses, ete.

The hand being supported by an assistant, the surgeon draws up
the gkin of the forearm, and makes his first circular ineision through
the skin on a level with the carpo-metacarpal joints of the little
finger and thumb, encroaching thus upon the thenar and hypo-
thenar eminences, an inch or an inch and a gquarter below the sty-
loid processes. The skin being retracted by freeing the soft parts
with light touches of the knife, another circular sweep is made just

% Précis d' Opérations de Chirurgie, par le Dr. J. Chauvel, p. 171.
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above the level of the pisiform bone, so as to sever cleanly the
numerous tendons, together with the vessels and nerves.  The joint
is then opened and the styloid processes removed.

5. Amputation of Wrist by Long Dorsal Flap.—This
method on Mr. Teale’s prineiple is not to be recommended. If a
skin-flap alone were taken, its poor vitality would probably end in
slonghing, while, if the tendons are taken up as well, but little addi-
tional vascularity is gained, while the flap is inevitably somewhat

racoed,

LIGATURE OF RADIAL ARTERY ON THE BACK OF
THE WRIST* (Fig. 5).

Guipe.—A line drawn from a point just internal to the apex of
the styloid process to the back of the first interosseous space.

RELAarioNs: [x Froxst.

Skin, fascize; branches of superficial radial
vein, and of radial and musculo-cuta-
Neos Nerves.
Three extensor tendons of thumb.
Radial artery
on back of wrist.,
OUTSIDE. BEHIND. IxsiDE.
V. comes. Styloid process; external lateral ligament: V. comes.
trapezinum ; carpal ligaments,

Indications.—Few ; usually wounds, e.qg., by the slipping of a
chisel, by breaking erockery, ete.  In such cazes both endst would,
of course, be secured, and the surgeon would examine as to injury
to any of the extensor tendons (p. 58).

Operation.—The incision, 14-2 inches long, may be in the
above line or parallel with the tendons. In either ease it should
be over the lower part of the vessel, just before it dips between the
heads of the first dorsal interosseous into the palm. It should be
made lightly, so as not to damage the radial vein or, deeper down,
the tendons.  The radial vein being drawn aside with a blunt hook,
and the deep fascia being carefully opened, the tendons are pulled
out of the way and the artery separated from its veins. The liga-
ture may be passed from either side. If the parts need relaxing,
the hand should be hyper-extended. All injury to the closely con-

* The so-called * tabatiére anatomique,” a triangular space bounded externally
by the extensor ossis metacarpi and extensor primi mternodii, internally by the
extensor secnndi internodii; its apex is formed by the meeting of these tendons,
and its base by the lower edge of the posterior annular lignment or base of the
radius,

t Mr. Batcher ( Operative Surgery, p. 407) states that the distal end of the artery
is, after the division of the vessel, diflicult to find, owing to its tendency to retract.
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tigous tendon-sheaths must be avoided ; and, for the same reason,
union of the wound without suppuration is particularly indicated
here.

CHAPTER III.
OPERATIONS ON THE FOREARM.
LIGATURE OF RADIAL IN THE FOREARM (Fig. 17).

Ix the upper two thirds the artery is sub-muscular; in the lower
third it is sub-fasecial.

Ling.—From the centre of the bend of the elbow (where the ar-
tery is given off opposite to the neck of the radius) to a point just
internal to the styloid process of the radius.

Guipe.—The above line, and the inner aspect of the supinator
longus,

RELATIONS Ix Froxr.

Skin, fascize.

Branches of museulo-cutaneous nerve, espe-
cially bhelow.

Superficialis volae below,

Transverse-branches of venge comites.

Supinator longus overlapping.

(OuT=1DE. IxsipE.
Supinator longus. Pronator radii teres.
Radial nerve (middle third). Flexor carpi radialis,
Vein. Vein.

Radial artery
in forearm.

Bemixn,
Biceps.

Supinator brevis.
Pronator radii teres.
Flexor sublimis digitorum.
Flexor longus pollicis.
Pronatog quadratus.
Radius,
Indications.
(1) Wounds; stabs; cuts with glass, ete.
(2) Traumatic anenrism.
In these cases, the limb having been rendered evascular by Es-
march’s bandages, the surgeon opens the swelling, turns out the
clot, and ligatures the artery above and below. If he prefer it, he
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may snip out the swelling and twist both ends of the artery. The
first method is, on the whole, the
most generally applicable.

(3) Punctured wounds of palmar
arch. Ligature of the radial and ul-
nar is preferred by some, but the
reader is referred to the remarks at
p. 36.

A. Ligature in Lower Third
of Forearm (Fig. 17).—The hand
heing completely supinated and the
wrist extended at first, the surgeon,
seated comfortably, makes an incision
2 inches long, midway between the
tendons of the supinator longus and
flexor earpi radialis, or (if there be
much swelling) exactly in the line of
the artery, going lightly * through
the skin and subcutaneous tissue.
A large branch of the radial vein,
which iz usually met with subeuta-
neous and just under the ineision, 18
now drawn aside or divided between
two ligatures. The deep fascia is slit
up on a director, and the wrist now
flexed to relax the parts. The artery
being separated from the venm com-
ites,T the needle may be passed in
either direction. Damage to any of
the tendon-sheaths should he most
carefullv avoided.

In the upper drawing ligature of the B. Ligature of Radial Al’t—EIT

brachial in front of the elbow is shown.

The biceps tendon isoutside the artery. in Midale Third of Forearm.

Fia. 17.

3
1

giving off in the upper angle of the Guine.—Line of artery. P 3.
wound the bicipital fascia ; along the ; = = .
'I:i}“'.‘_.!'r barider of Ih-!\." “I“HH;'I .Ii“-"'; lhi." I.{ELJ\.TI{'INF., l.... b, ].1":} lli"l"i-'f_’! IS
median nerve. now on the outer side of the artery,

The remaining drawings show lign- %
ture of the rmdial and winar. In the ]'Jllt- not v “}' C]'“&'E} to 1t.

lower two figures too much of the arte- The steps are very much as above,
ries is shown. - p
but the artery is lving deeper. The

* Bo as to avoid the radial vein, which always, and the superficialis vole, which
sometimes, lie superficial here, just under the deep fascia, which is very thin. On
the dead subject, especially, it is easy for the student to get down to or below the
artery with his first incision.

T These, owing to the free collateral venons eurrents, may be tied in if it is found
very difficult to separate them from the artery.
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ineigion over the middle third of the artery should be fully two
inches long, the partz well relaxed when the deep faseia is opened,
the inner aspect of the supinator longus must be defined, and this
muscle drawn well outwards. The needle must be passed from
without inwards.

(. Ligature of Radial Artery in Upper Third of Fore-
arm (Fig. 17).

Guipe.—Line of artery, and inner aspect of supinator longus.

RELATIONS, po 53.—The nerve iz on the outer side, but well re-
moved from the artery. The vessel itself lies somewhat obliquely
as it passes from the middle of the elbow triangle to the outer side
of the forearm,

In a muscular arm it is very easy to get into difficulties by not
hitting oft the right inter-muscular septum, and thus getting too
near the middle line of the forearm, unless the line of the artery is
remembered. An incision, at least 2} inches long, is made over the
upper third of the artery, in the above line. Any branches of the
radial vein are drawn out of the way, and secured with eatgut liga-
tures. The deep fascia is slit up to the full extent of the wound,
along a white line which marks the interval between the supinator
longus and pronator radii teres. These museles may be known by
the direction of their respective fibres (Fig, 17), the former going
straight down along the radius, and the latter obliquely downwards
and outwards to the ecentre of this bone. The muscles being re-
laxed by bending the elbow and wrist joints, and the cellular
interval between them having been opened eleanly with a director,
they are drawn aside with blunt hooks, and the pulsation of the
vessel felt for. The vense comites having been separated, the needle
may be passed from without inwards.

LIGATURE OF ULNAR ARTERY IN THE FORE-
ARM (Fig. 17).

Lixg.—As this artery takes a very oblique course inwards to the
ulnar border of the forearm before it runs down parallel with this
border to the wrist, the surface-marking for the lower two-thirds of
the vessel will be a line drawn from the front of the internal con-
dyle to the outer side of the pisiform hone.

Guipe.—The above line, and, in the lower third, the outer aspect
of the tlexor carpi ulnaris.

ReLations I8 Forearm:

I~ Froxt.
Skin ; superficial and deep fascime,
Branches of internal cutaneous, ulnar cutaneous
nerve, and anterior ulnar vein.
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Median nerve.

Pronator radii teres.
Flexor carpi radialis.
Palmaris longns,

Flexor digitorum sublimis.

OUTSIDE. Ix=iDE.
Flexor digitorum sublimis. Flexor carpi ulnaris,
Vein. Ulnar nerve.
Vein.

Ulnar artery
in foreirn,
Benisn.
Brachialis anticus,
Flexor profundus digitorum.

Indications.—These are the same as for the radial, pp. 53, 54.

Ligature of Ulnar Artery in Lower Third of Forearm
( Fig. 17).—Position of hand supinated, to begin with. An ineision
two inches long, is made, lightly at first, along the outer border of
the flexor carpi ulnaris, the superficial veins avoided, and the deep
fascia opened. The wrist is then flexed, the flexor carpi ulnaris
drawn gently inwards, the veins separated from the artery if pos-
gible, and the ligature passed from within ontwards away from the
nerve, Care i1s to be taken to avoid opening the sheaths of the
tendons.

Ligature of Ulnar Artery in Middle Third* of Fore-
arm (Fig. 17).—The position of the limb being as before, an in-
cision, quite 3 inches long in a muscular arm, is made in the above-
given line of the artery over its middle third. Any superficial
veing being drawn aside or secured with double ligatures, and the
wound sponged dry, a white line,f which indicates the intermuseu-
lar septum between the flexor carpi ulnaris and the flexor sublimis,
is looked for. If the incision is not directly over this, the edges of
the superficial wound may be carefully cleared a little to one side
or the other till the septum iz found, or, with the finger-tip, the
suleus between the above museles may be sought for. The deep
faseia having been slit up to the full length of the wound on a
director, a museular branch which will serve as a guide to the
artery will often be found coming up in the inter-muscular space.

% The artery is only ligatured in its upper third for wonnds; it is necessary to
remember the course of the vessel—oblique from without inwards —and to divide
sufficiently the superficial flexors which lie over it.

T This line may be wanting, It is often but little marked, and occasionally
fatty, in the bodies of the aged.

i o
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The cellular tissue here being ecarefully torn through, the muscles
are relaxed by bending the wrist and elbow; retractors are now
introduced well into the wound, this sponged dry, and the artery
looked for. The nerve which lies to the inner side, and which
joins the artery at the junction of the middle and upper thirds of
the forearm, may be seen first. The artery being eleared, and the
vene comites separated from it, the ligature is passed from within
outwards.

This is the only ligature in the forearm which will give trouble
in the dead subject owing to the depth, and sometimes the difficulty
of hitting off the intermuscular septum. Being frequently set as
an examination test, the operation should be carefully studied by
those at work on the dead body.

Difficulties and Mistakes.

1. Depth of the vessel in a well-developed limb.

2. Making the incision too short, or too much to the inner or the
outer side, and thus finding a wrong septum, e.g., one between the
flexor earpi ulnaris and the flexor digitorum profundus, or that
between the flexor digitorum sublimis and the palmaris longus.

Aids.

1. Keeping carefully to the above-given line.

2. Hitting off the right intermuscular septum and corresponding
sulcus.

3. Finding a muscular branch, and using it as a guide to the
artery.

If a wrong space is much opened up in the hiving subjeect, the
contiguous muscles should be brought together with chromice cat-
gut sutures cut short, due drainage being provided.

EXCISION OF RADIUS OR ULNA.

Indications.—(1) Sequestra ; (2) Compound fractures; (3) New
arowths, especially myeloid. It is only in the last eclass of cases
that any special difficulty will oceur, and it is to these, accordingly,
that the following account applies.

Operation for Removal of Radius.—This is the bone of
the forearm in which myeloid sarcomata usually originate. The
following is taken from a most successful ease by Mr. H. Morris®
in which he removed the radius and ulna extensively, for a mye-
loid growth originating in the former, and firmly attaching the
ulna to it. Esmarch’s bandage being applied, a long incision was
made over the outer side of the radius, from the styloid process
to the upper third. The radial nerve was used as a guide to the

# (fin. Soc. Trons,, vol. x. p. 138,
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interval between the supinator longus and extensor carpi radialis
longior, Mr. Morris having found on the dead subject that he could
most readily separate the soft structures from the front and back of
the radins by going between those muscles, and keeping the supi-
nator to the fore part of the ineision. The supinator longus and
pronator teres at their insertions being detached from the radius,
the bone, when freed of its muscles in front and behind, was sawn
throngh at the lower edge of the supinator brevis. A second lon-
gitudinal inecision, of less extent than the first, was made along the
inner side of the ulna from the wrist-joint upwards, and through it
the rest of the soft parts separated from the tumor and unlna. This
bone was sawn between 3 and 4 inches above the wrist, and the
lower ends of both bones disarticulated by opening the wrist-joint
on the inner side.  The entire tumor, with the ulna and pronator
quadratus, was then removed en masse. The anterior interosseous
artery was divided just above the pronator quadratus, but no other
large branches were injured. The wounds healed in about seven
weeks.  As soon as a light leather splint was moulded on to the
forearm and wrist, the usefulness of the hand steadily inereased.
Four years later Mr. Morris brought the patient before the Clinieal
Society (Trans., vol. xiii. p. 155, pl. vi.). The following was her
condition: There was no sign of recurrence. By the aid of a
gimple leather splint, the patient was able to nurse, dress, carry,
and wash and ecare for her children, do her ordinary household
work, and wash the house-linen. She could also stitch and darn,
and pick up a pin. Latterly, since contraction has tuken place, she
could hold her hand out straight without any support.®
Operation for Removal of Ulna.—In the very much rarer
cases of myeloid tumors springing from the ulna, the following may
be the course adopted. The aceount is taken from a paper by Mr.
Lueas (Clin. Soc. Trans., vol. x. p. 135). A longitudinal ineision,
about 4 inches long, exposed the tumor between the flexor and ex-
tensor carpi ulnaris.  In making this the dorsal branch of the nlnar
nerve was divided. The soft parts being next retracted, the bone
was exposed above the level of the tumor, and sawn through. The
piece connected with the tumor was next drawn out of the wound,
while the interosseous membrane was divided, and the extensor
indieis on the posterior and the pronator quadratus on the anterior
separated from the tumor. The removal was completed by divid-
ing the ligaments of the lower radio-ulnar joint, the attachment of
the triangular fibro-cartilage to the ulna and the internal lateral

® After these operations, as in any in which the flexors and extensors of the
fingers must, of necessity, be meddled with, passive movement of the finger shonld
be cemmenced very early, and energetically persevered with.
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ligament. The patient left the hospital in five weeks, the resulting
usefulness being excellent.

Excision of Radius and Ulna in Military Surgery.—
By thiz iz meant deliberate removal of portions of these bones
damaged by gunshot or other injuries, not the mere picking away
of spicula and fragments.

Dr. Otis® divides the cases into the three groups of primary, in-
termediary (before the thirtieth day). and secondary (after the
thirtieth day). Though caries and attempt at repair were met
with in these latter cases, there was no time for invagination of
gequestra. Thus they were very different from necrosis operations,
and hence, in great measure, the high mortality. Of the primary
10 per cent., of the intermediary 19 per cent., ended fatally ; the
mortality of the secondary was nearly as high as that of the primary
exeisions.

The coneluding abservations of Dy, Otis are worthy of the most
careful attention of military and naval surgeons.

“OF this larce number of excisions in the continuity of the fore-
arm there ig little to remark save that, in the aggregate, the mor-
tality of shot fractures of the bones of the forearm appears to have
been sensibly augmented by operative interference, and that I have
gsought in vain for a single instance in which a formal exeision of a
portion of the shaft of either radius or ulna had a really satisfactory
result as regards the functional utility of the limb. The represen-
tations of Baudens of his Algerian experience led the German sur-
geons to practice these excisions in the shafts of long bones to some
extent in the Danish and Austrian campaigns, with very unsatis-
factory results. Similar operations were resorted to with compara-
tive frequency during the American War, and the results plainly
indicate, I think, that formal primary operations of this nature
should be banighed from the practice of military surgery. It is
bad enough to remove adherent primary sequestra, for our museum
abounds in examples where such fragments have retained their
vitality, and maintained the continuity of long bones; it is worse
to deliberately remove unoffending healthy portions of the bone.
The mortality greatly exceeding that of the expectant conservative
treatment, the numerous consecutive amputations, and the large
proportion of hopelessly deformed limbs sufficiently condemn such
operations. I have found nothing in the reports of surgery of the
late Franco-German War that was not conformable to these con-
clusions.”

Sir T. Longmoret brings the following striking experience to
* Med. and Surg. Hist. of the War of the Rebellion, pt. ii. p. 935 ef seq.
+ Syst. of Surg., vol. i. p. 544.
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bear on these cases: “ I have seen many of these fractures in which
primary resection of a portion of the entire shaft by a shot has
oceurred, and have not met with bony union in any case where the
gap was a full inch in amount.”

Causes of these Resections doing Ill or Failing.

1. Osteo-myelitis.

2. Pysemia.

o. Heetie.

4. H:emorrhage,

o, Painful irritable cicatrices.

6. Non-union. False joint. Flail-like limb.

7. Displacement of the hand at the wrist.

8. Permanent contraction of flexor or extensor tendons.

AMPUTATION OF FOREARM (Figs. 18, 19, 20).

Practical Anatomical Points.—In this frequently performed
operation the following should be kept in view :

() The two bones are not fixed, like those in the leg, but mov-
able. This mobility may prevent their being parallel when the
knife is sent across in transfixion, and thus lead to penetration of
the interosseous membrane ; it must also be remembered in sawing
the bones.  Lastly, on thiz mobility in pronation and supination
depends the usefulness of the stump, which must therefore be left
as long as possible, the bones being always, when practicable, sawn
well below the insertion of the pronator radii teres into the middle
of the outer surface of the radius.

() In the upper part of the forearm, both in front and behind,
are fleshy bellies; below, the soft parts are inereasingly tendinous.
Furthermore, the anterior border of the radius and the posterior of
the ulna, especially of the latter, are largely subecutaneous.

Different Methods.

1. Skin flaps, with cireular divizion of muscles, ete.

2. Transtixion Haps.

3. Cireular.

4. Teale’s.

1. Amputation of Forearm by Skin Flaps, with Circu-
lar Division of Muscles, ete. (Figs. 158, 19).—While, in an ampu-
tation so often called for, it is well to practice several Inulhuﬂ..* none,
on the whole, answer g0 well as this, for the following reasons: (a)
By cutting one flap a little longer than the other, sufficient skin
can always be obtained to give a good stump. (3) Transfixion,
while quite unsuited to the lower third, owing to the numerous
tendons, can only be performed in the upper third in moderately
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muscular forearms with ultimate satisfaction. For in a bulky,
fleshy limb {as in a case of accident in a male adult) it is not easy
always to cut the skin longer than

the muscles in bringing out the Fia. 18.

knife, and so to prevent the ten- :
deney of the fleshy bellies to pro-
trude while the flaps are heing
united ; and a little later, these
musecles, with large surfaces cut
obliquely, give rise to a good deal of
blood-stained oozing, which is very
likely to eause tension, suppuration, and delay in healing,

The brachial being secured with an Esmarch’s bandage, the arm
extended from the side, with the forearin pronated and the hand
steadied by an assistant, the surgeon, standing outside the limb on
the right, and inside it in the case of the left side, places his left
index and thumb en the borders of the radins and ulna, at the spot
where he intends to saw the bones (Fig. 18). The point of a nar-

Fra. 19,

row-bladed knife (about 4 inches long), or a small catlin, is then
inserted just below the index, carried along the bone for 5 inches,
and then curved suddenly across, =0 as to mark out a broad arched,
not a pointed, flap (Fig. 19), and carried up along the bone nearest
to the surgeon to a point just below the thumb.

This flap is then dissected up without scoring, consisting of skin
and fascie® The forearm is next raised by the assistant holding

# The under surface of a so-called skin flap should always, when possible, show
a few muscular fibres; this shows that the deep fascia is present, in which the
vessels run down to send up branches to supply the skin.
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the hand, so that its palmar aspect faces the surgeon,® who cuts a
similar flap from the anterior surface, but one only about 2 inches
in length. The flaps being retracted, the =oft parts are divided with
a circular sweep close to the base of the flaps, this being repeated
once or twice till the bones are quite exposed. The knife is then
passed between the bones, so as to divide the interosseous mem-
brane, and the periosteum next cleanly cut in a ecircle where the
saw is to pass. The bones are then sawn through, with the following
precautions : The heel being placed on the bones, it is drawn lightly
but firmly towards the operator two or three times, so as to make a
groove, With a series of light sweeps, in which the whole length
of the saw is used, the two bones are then eut through together,j
the limb being kept supinated during the use of the saw, so as to
keep the bones as parallel as possible.

The assistant in charge of the lower part of the limb must be
most eareful to hold it steady ; if he depress at all, the bones will
certainly splinter when half sawn through ; if, on the other hand, he
raise the parts, the saw will be locked.

Any tendons requiring it are then trimmed, and the vessels liga-
tured or twisted. These are usually four—viz., the radial, under
cover of the supinator longus, cloze to its bone ; the ulnar, covered
by the flexor carpi ulnaris, on the front of the ulna. Their respee-
tive nerves are good guides to the arteries, save quite low down,
when the radial has gone to the back of the limb. The anterior
interosseous is found on the front of the interosseous membrane,
and the posterior interosseous between the deep and superficial
extensors.

If the surgeon prefer it, instead of having the forearm raised so
as to face him while he shapes the flap from the anterior or flexor
surface, he will tell the assistant to completely supinate the forearm,
and proceed to make the fap with the limb in this position,

2. Amputation of Forearm by Transfixion Flaps (Fig.
20).—In the case of a moderately muscular forearm the surgeon
may make use of this method in amputating through the middie of
the forearm. For reasons already given (p. 60), this method is not

# Care must be taken to keep the bones parallel now and throughout the opera-
tion.

+ Some advise that the more movable radins should be divided before the section
of the ulna is completed.  If the saw is nsed lightly and swifily, both bones will be
sawn gsimultaneonsly. The student vsually commits these faults in the use of the
saw—he bears too heavily on it, thus locking it or fracturing the bone, and he
makes but short sweeps, using half of the instrument only.
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recommended, but the rapidity with which it can be done recom-
mends it to the notice of

those who may have to treat Fie. 20.

wounded in war on a large
gcale, or mailway accidents
where more than one limb
requires amputation. The
limb being abdueted, and the
forearm supported and pro-
nated, with the bones as par-
allel as possible, the surgeon,
standing outside the right
and inside the left limb, lifts
up the soft parts® at the spot
where he intends to saw the
bones, and sends a narrow-
bladed knife (4 to 5 inches
long) across the limb, enter-
ing it, and bringing it out
just above the bones. He

{Fergusson.)

then, by cutting downwards and forwards, shapes as broad a flap
as possible with a steady sawing movement, taking care, before
bringing out the knife, to cut the =kin longer than the muscles by
continuing the use of the knife after the latter are felt to be cut
through. The flap should be 3 to 4 inches long, according to the
condition of the tissues on the other surface of the limb, and each
made as broad as possible and bluntly rounded as they are finished.

The tissues on the frontare then lifted from the bones and trans-
fixed by passing the knife across immediately above the bones at
the base of the first-made flap, the limb being now supinated. As
in this second transfixion the skin on the farther side of the limhb
may be punectured, it is well for the surgeon to hold down its eut
edge with a finger. The second flap is then cut, broad, well-rounded,
and 2} to 3 inches long according to the length of the anterior.
The flaps are then retracted, the soft parts severed with a circular
sweep, the interosseons membrane divided, and the rest of the
operation completed as in the method first described (p. 62).

A very rapid and effective modification of the above is the fol-
lowing : As, owing to the inequality of the soft parts on the back as
compared with those on the front of the forearm, and also from the
proximity of the ulna to the surface here, transfixion of a dorsal
flap is not always easy, a quicker method is as follows: A skin
flap, 34 inches long, broad and well rounded, being marked out on

* This step is most useful—in fact, essential. It 15 often forgotien.
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the posterior aspeet of the limb, the knife is immediately, without
being taken off]; pushed across in front of the bones and made to
cut a flap, by transfixion, 2} inches long, the skin being cut longer
than the muscles (p. 63). The dorsal skin flap is then disseeted up,
the flaps retracted, and the bones cleared as before.

3. Amputation of Forearm by Circular Method.—This
method is not recommended here owing to the flat shape of the
limb and the adhesion of the deep fascia above to the museles. It
may be performed as follows: The surgeon, standing outside the
limb, which is kept supinated, having drawn the skin well up-
wards, passes a knife under the forearm, then above, and so around
it till, by dropping the point vertically, the back of the knife looks
towards him,and its heel is resting on the part of the forearm which
is nearest to him. An incigion ig then made cireularly through
skin, :-:u]u.-rlinriui and deep faseimw® round the whole cireumference
of the limb 2} inches below the point where the bones are to be
EAWIL.

A eircular flap of tissues having been turned back as high as the
point of bone section, a second and much firmer circular sweep is
here made through everything down to the bones, this being re-
peated till all the soft parts are cut clean and square. It there is
any doubt about the sufliciency of coverings to the bones, the soft
parts around these may be freed a little higher (care being taken
not to prick the radial or ulnar); the soft parts are then vigorously
and finally retracted, and the bones sawn through, with the pre-
cautions given at p. G2,

CHAPTER 1V.

OPERATIONS IN THE NEIGHBORHOOD OF THE
ELBOW-JOINT.

AMPUTATION AT ELBOW-JOINT (Fig. 21).

This operation gives excellent results, good flaps being obtain-
able from the thick soft parts in front and from the skin behind,
which is well used to pressure. Furthermore, there are no hones to
S,

It has not been performed as often as it might have been, owing,

* If, in raising the enff like flap, muscular fibres are seen on the under surface,
the presence of the deep fascia and, thns, a better blood supply will be assured
than by the quicker method of simply peeling the gkin and subcntaneous tissne off
the deep fascia.

TS R —
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perhaps, to the belief which some surgeons have held that ear-
tilaginous surfaces left in a wound are a source of delay in healing ;
from the fact that any disarticulation, however simple, is considered
to complicate an amputation ; and beeause, owing to the expanded
end of the humerus, the resulting wound is somewhat larger than
in amputation through the lower third of the humerus.

Practical Points.

(a) The internal condyle iz nearly ! inch below the level of the
external.

(%) The joint is opened most easily on the outer side.

(¥) There are masses of musecles on the front and sides; of the
latter, those on the outer side {(owing to the presence of the supinator
longus) retract more powerfully than those on the inner.

(8} The gkin on the back of the joint is well used to pressure, and
is connected by fibrous bands to the back of the ulna.

Methods.—Owing to the vascularity of the parts, any of the
following may be made use of. I would advise the student to
practice the first especially.

1. Long anterior flap with short posterior ( Fig. 21).

ii. Lateralskin flaps, or a modification of this by a single ex-
ernal flap.

iii. Circular.

iv. Long posterior flap.

v. Long anterior flap.

i. Long Anterior Flap (usually by Transfixion), with
Short Posterior Flap (Fig. 21).—This method gives an excellent
zovering to the front of the humerus, allows of easy drainage, and
preserves skin which is well used to pressure.

The brachial beingz controlled a little above its centre,* the fore-
arm being held somewhat flexed and completely supinated, the
surgeon, standing on the inner side in the case of the left, and out-
side the right limb, raises the soft partz in front of the elbow tri-
angle, and sends his knife, held horizontally, across, just in front of
the joint. Thus, entering it an inch below the internal condyle
and bringing it out 14 inch below the external one, he cuts a well-
rounded flap, 3 inches long, taking care, as the knife emerges, that
the gkin is cut longer than the muscles. Then, passing his knife
behind the limb, and looking over, the surgeon joins the two ends
of the base of his first incision by a convex cut through the skin
over the back of the olecranon, so as to mark out a flap 11 inch
long. This is raised without scoring, care being taken to keep

* The assistant who has charge of the Esmarch’s bandage, and who is steadying
the arm, should draw the skin on the back of the elbow-joint somewhat npwards,

]
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the knife towards the ulna, for fear of “button-holes.” The two
flaps being then held back, any remaining structures in front are

Fia. 21.

Amputation through the elbow-joint by anterior and posterior flaps at the moment of
disartienlation,

severed, the joint first opened on the outer side, and the forearm
removed by dividing the lateral lignments and triceps.®

During the last steps the assistant in charge of the forearm pulls
this away from the arm.

The brachial artery is next secured, together with any other
vessels which continue to bleed on removal of the Esmarch’s
bandage. Any nerves which require it are then eut short, a drain-
age-tube inserted, and the flaps carefully united.

Modifications of the Above—The flaps can be cut of different
lengths, according to the state of the soft parts. If the surgeon pre-
fer to do =0, he ean ecut his anterior Hap from without inwards
instead of by transfixion, a course which may well be adopted in
an unusually bulky, muscular limb. The posterior flap ean be
made by cutting from within outwards, but this, while gquicker, is
usually less preferable.

ii. Amputation by Lateral Skin Flaps, or by an Ex-
ternal Flap.—The advantages of the lateral-lap method are, that
it is very easily done, and that, if more gkin is available on one side
than on the other, flaps unequal in length can readily be made.

* In Fig. 21, by mistake, the operator has been shown commencing disarticula-
tion on the inner instead of on the outer side, which is usnally the easier. The
flaps also are rather too long.  For these errors 1 alone am responsible.
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Supposing the surgeon to be amputating by equal lateral flaps—
standing as before, and having his left index finger on the centre
of the elbow triangle and left thumb at the corresponding point
behind, he looks over, and enters his knife close to his thumb, and
marks out, on the side farthest from him, a flap well rounded, and
about 2! or 3 inches long, reaching to the finger in front. He then
marks out a corresponding flap from this point, on the side nearest
to him, to that where he began. These flaps are then dissected up
of skin and fasciwe as thick as possible, the soft parts severed with a
circular sweep, and disarticulation performed, beginning at the
outer side.

iii. Circular Method.—The surgeon, standing as before, makes
a cireular ineision round the forearm, 24 or 3 inches below the
joint, zoing through skin and fasciee. A enff of skin is then turned
back as far up as the joint, the museles severed with one or two
firm sweeps, the lateral ligaments divided, and disarticulation per-
formed as before. The edges of the wound may be united either
horizontally from side to zide, or vertically from above downwards.

EXCISION OF ELBOW (Figs. 22, 23, 24).

Practical Points.—These bear upon the suecess of this opera-
tion.

(1) Itis a comparatively simple joint, with small articular sur-
faces readily got at. (2) Its synovial membrane is simple. (3)
Its vascular supply is abundant. (4) The surrounding muscles
are powerful, ensuring, if they regain firm attachment, an excellent
range of movement. From the above, and from the untoward
effects of ankylosis, a natural cure in the elbow is often not so use-
ful as that given by excizsion. This operation should be performed
oftener than it is, especially in the first six of the following condi-
tions.

Indications.

1. Pulpy disease. Where this has resisted treatment in a patient
who ghows no sign of tuberculosis, lardaceous disease, ete., where it
is the only large joint affected, and where the powers of repair are
sufficient. If treatment fails to promise a movable joint, there is
no good losing more time; the musecles will only be more wasted,
sinuses will only form more extensively, and the patient’s health
be more impaired.

2. Injury and its results. (A) Primary exeision. When the joint
is much opened, the cartilages much damaged, when the shaft is
intact and the tissues in front are sound. (B) Secondary excision.
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When acute arthritis, not yvielding to incision and drainage of the
joint, has followed on an injury, and ankylosis is the best result
which can he hoped for without operation. In such eases, ag the
mflamed condition of the bones and soft parts may produce septie
celluliti= and osteo-myelitis after an operation, it will be wiser, be-
fore exeising, to wait till the inflammmation has somewhat subgided.
It must be remembered that, in excising after injury, reaction will
probably be greater, suppuration more certain, and a tendency to
bony ankylosis more marked, especially if the periosteum is pre-
served.

3. Ankylogis in a fanlty position. When this, as the result of
injury or disease, whether bhony or densely fibrous, renders the
limb useless.  In deciding whether to excise for ankylosis, the sur-
geon should make out how far the limb is really useless, whether
there are any eicatricial bands, especially in front, and whether the
wasting of the muscles is very marked, for these may be =0 long
and so utterly atrophied that the limb may be but little more use-
ful after operation.

4. Osteo-arthritis. If the patient is healthy, not advanced in
years—i.e., not much over forty and not broken down—and if this
is the only joint attacked. The surgeon must be prepared for saw-
ing very dense bones here.

5. Disorganizing arthritis of elbow after pyviemia or rheumatic
fever.

6. Unreduced disloeation or fracture causing pressure on the
nerve-trunks near the elbow, especially if the patient is young and
the limb useless.

Rarer Indications.

7. Mr. Annandale (Lancet, 1879, vol. i. p. 251} has excised the
elbow two or three times in cases of extensive sores on the back of
the joint in order to allow the sore to close by removing the bones
beneath, and to ensure movement.

3. In one eage the same surgeon excised, with an excellent result,
where a dense scar had formed on the back of the elbow, drawing
up the forearm and fixing the joint.

9. For growths of the bones, especially if innocent and affecting
one bone—e.q., exostosis.

The following points call for consideration in any ease where ex-
cigion of the elbhow is being discussed :

1. Age—This must always have much influence. 1In very young
children due attention must be paid to the naturally great power of
repair. After thirty-five or forty the surgeon should weigh very
carefully all the points of the case, and only excise where all else
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is favorable. From puberty® to thirty-five I consider the best
age.

2. Complications.—These are most likely to present themselves in
the shape of diseazes of other bones and joints, for such a complica-
tion as phthisis calls for amputation. Caries of the metacarpal or
metatarsal bones is not of itself a contraindication. If diseased
gpine is present, the question of exeision will depend on whether
the vertebral caries is old, or recent and active. It old, is the elbow
a source of much irritation? Two large joints are rarely diseased
at the same time. Mr. Holmes (CYin. Soe. Trans., vol. 1. p. 143)
records a case of a boy aged five in which he excised, with excel-
lent result, both elbow-joints, only a few weeks intervening between
the two operations.

Mr. Clement Lucas ( Brit. Med. Journ., 1881, vol. ii. p. 897) relates
a case in which dizease of the left elbow came on about two years
after excizion of the right joint, and was also successfully operated
on. In 1886 I excised the elbow-joint with good result in a London
lad, in whom three years before I had successfully excised one
knee-joint.

3. Question of the Value of Preserving the Periosteum.—While the
periostenm may be easily preserved in eases where it is swollen and
loose, its preservation is in others a matter of very great difficulty,
rendering the operation much more laborious and prolonged, and
it is extremely doubtful if its advantages are equivalent in this
joint, where the ordinary operation gives such excellent results.

Sub-periosteal resection is said to lead to less hamorrhage, less
disturbanece of the capsule and attachments of mauseles, and greater
completeness of the new joint. While the last of these is undoubted,T
it may bring about impaired movement?, and I am of opinion that
the surgeon should only trouble to preserve the periosteum in
eases where an unuzually large amount of bone has to be removed.
Whenever the periosteum is preserved, passive movement should
be begun early. .

Operation.—The single vertical incision at the back gives such
excellent results that this only will be deseribed. The H-shaped

e — e

* As is stated below (p. 73), yonng children are not satisfictory snbjects for afier-
treatment and movement. Mr. .-tnuallulalﬂ (foc. supra eif.) has excised successfully
in patients aged three and seventy-five. No details are, however, given.

T In one caze Langenbeck (Arch., vol. viii. p. 136 ; Syd. Soe. Bien Retr,, 1867-8,
p- 265) had “to treat a dropsy of the new elbow-joint by painting with iodine, and
ultimately by the plaster-of-Paris bandage.”

1 A case is given (Langenbeck, loc. supra eit.) in which, after sub-pericsteal
resection, the condyles had been very perfectly reproduced, and the olecranon had
been reformed to even an inconvenient extent, for it was so long and curved as
somewhat to limit extension.
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incision, while giving more free exposure and rendering the opera-
tion more eagy, has the serious disadvantage of damaging the inser-
tion of the triceps, and of leaving additional scars, which may
hamper the movement of the new joint. Any transverse incision
should only be added to the longitudinal when the parts are ex-
tremely fixed and thickened. Esmarch’s bandage having been
applied at mid-arm, or the whole limb being rendered evascular as
far as the above point by the use of two bandages, a pillow is placed
under the shoulder of the affected side, and the limb flexed and
carried over the front of the limb so as to present it fairly to the
surgeon, who usually stands on the opposite side of the body.

Frc, 22

FExcision of the elbow by the MW-shaped incision. The thickened soft parts, the sinnses, the
carions ends of the bones, together with the position of the uloar nerve, are admirmbly shown.
{Fergusson.)

The surgeon, then, noting the relative position of the condyles
and the course of the ulnar nerve, makes a straight incision of suffi-
cient length® (3 to 4 inches in the adult), with its centre at the tip
of the olecranon, a little internal {o the centre of the back of the
joint, and parallel with the ulnar nerve. This incision should begin
above or below, ag ig most convenient, and go down to the bone
throughout its whole extent, splitting the triceps musele and ten-

* An insufficient incision will only inciease the diffienlty of the operatiom, and,
by the bruising then consequent npon the strenuous use of retractors, lead to sup-
puration.
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don. Partly with the point of the knife, partly with an elevator or
blunt dissector® (Fig. 23), the surgeon then raises, as far as possible
in one piece and without tearing or jagging, the outer half of the
triceps, which, with its expansion into the deep fascia of the fore-
arm over the anconeus (this latter muscle being taken up at the
same time), is peeled up as thickly as possible from its insertion
into the ulna.

The deeper parts on the outert side of the joint are then sepa-
rated from the bones with the point of the knife, thumb-nail, and
blunt dissector, until the external condyle and head of the radins
are completely exposed. Next, the parts on the inner side should

Fia. 23,

To show the level to which the bones are to be eleared, and the way in which
the thumb-nail is kept between the knife and the soft parts,

be detached from the inner condyvle and inner border of the ole-
cranon, great care being taken, by the following precautions, to
keep intact the ulnar nerve: (a) By keeping the knife parallel with
the nerve and close to the bone; (4) By the use of the thumb-nail,
which peels off' the soft parts before the knife. By these means
the soft parts will be satisfactorily cleared from the bones; retrac-
tors, well applied, will be found most useful, as the process of peel-
ing off the soft parts is somewhat fatiguing to the thumb. This is
especially the ecase in excision for accidents or on the dead body,
and it is in these only that the nerve may be seen, though indis-

* The more readily the periosteum and soft parts separate, the more will the
blunt instruments be used.

+ For the sake of practice, it is well to take the outer side first, before clearing
the inner, with the ulpar nerve in proximity to it.
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tinctly. Where the parts have been long inflamed, they peel off
much more readily, and the nerve is buried in the swelling.

The joint is now strongly flexed, the lateral ligaments severed,
and the capsule opened just above the olecranon ; the bone-ends
are then turned out and prepared for the saw by passing the knife
down to the bone, along the lines of intended section, the soft parts
being well retracted beyond these lines.

SitE oF Boxe Section.—The ulna should be sawn (towards the
joint with a small Butcher’s saw set firmly) so as to remove the
greater and lesser sigmoid cavities with the oleeranon. The radins
is removed just below its head, above the biceps. The section of
the humerus should be through the base of the condyles, so as to
remove all the articular cartilage.  Any soft, caseous patches in the

Fia. 24,

To show the application of the saw, The dotted line across the humeris shows
that the saw should pass well above the articular cartilage,

hone-ends are now gouged, any possible sequestra removed. In
very bad cases the bones are very fatty, with little natural marrow ;
such, however, are not necessarily irrecoverable. If the bone above
the levels of section appears roughened, and the site of periostitis,
this need not be touched; all will probably subside when the

cause of irritation i8 removed. Any sinuses should now he laid

open, with due regard to the ulnar nerve, and their contents scraped
out with sharp spoons. A zine chloride solution (gr. x-3)) may be
applied cautiously if there is any doubt about the parts being
aseptic; but any solution stronger than this runs the rick of caus-
ing sloughing where the vitality of parts is low. One or twe
points of suture may, perhaps, be inserted, so as to close just the
ends of the wound ; but all the rest of this should be left open,
and a drainage tube inserted. If the parts are softened by in-

—

# See the remarks below on the amount of bone to be removed (p. 74).

F i
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flammation, blistering, ete., or if it is a case of extensive disease,
sutures had better not be used. Very varied forms of splint” have
been advised.® Some surgeons, to keep the bones apart, from the
first put the limb up on some form of right-angled splint; others,
fearing a flail-like condition of the joint, prefer to begin with the
arm and forearm on a straight splint, or on one with an obtuse
angle (about 135°— Ashhurst, Fucyelopadia of Surgery, vol. iv. p. 477).
As ankylosis ig, in children especially, to be dreaded (vide infra), 1
prefer to put cases up from the first on a right-angled splint, using
some such cheap form as that which I have described in the British
Medical Jowrnal, 1877, vol. i. p. 774, in which the anterior metal bar
supports the limb, while it leaves the wound exposed and iz easily
kept clean, the movable hand-piece readily admitting of early pas-
give pronation and supination.f

Passive movement of the fingers and hand should be begun on
the second or third day. The joint itself should be moved
soon as all irritation has subsided and the deeper part of the
wound i= well healed.f In children an anwesthetic may have to be
given several times. The angle of the splint should be altered or
the limb put up straight for a few days, and then flexed. Later
on, weirht-extension should be used, by securing a bag of shot,
which is added to from day to day. Later, the sound limb may
he fastened up, so that the child must use the excised joint. This
getting children to use the joint is often most diflicult, and friends
are often too foolish to see that the surgeon’s directions are carried
out daily, because they cause a little short, but most necessary,
suffering.  Parents are far too ready to think that because an
operation has been performed, and the wound nearly, if not quite,
healed, no more is necessarv.§ In commencing pronation and
supination early, the ulna should be steadied while the hand and
radius are very carefully moved. When the parts are sufliciently
consolidated, tiw ‘-phut may be left off and a sling substituted.

* By some surgeons a wplml, is hﬂE 1!I.‘-|J'E."ll"'E'l| with. I strongly udrlrse the use
of one which is light and simple (vide supra), especially in children, as during the
first two wecks, where a ﬁ!hlinl has bheen lJi!-'i'[]'l',"I'IhL"Il with, the bone-ends have been
known to project from the wound.

+ Mr. Heath’s and Mr. Mason's splints are intended to aid in restoring the
movements of the joint, while they also separate the ends of the bones. Prof.
Esmarch's donble-bracketed splint, Prof. Butcher’'s box splint, and Prof. Volk-
mann's wire splint (based on that for the lower extremity of Prof. Nathan Smith)
have all been highly spoken of in military surgery.

t That is, about the tenth day, The movements shonld be practiced daily, with
due care and gentleness.

# Pronation and snpination in a child are often only apparent, the forearm and
arm being moved together from the shoulder.



Ik OPERATIONS ON THE UPPER EXTREMITY.

Falls must be carefully avoided, and no liberties taken with the
new union—i.e., by a patient attempting to do too much with the
limb, as in lifting. )

AmouxnT oF BoXE TO BE Rmmvn-'n_r—'[‘hiﬁ should be, roughly
speaking, all the articular cartilages,* including about 1} inch from
the humerus, and the same from the ulna, the radius being sawn
through just below its articular head. In cases of ankylosis,T most
bone must be removed from the humerns, that from the bones of
the forearm being limited by attachment of important musecles.
Mr. Annandale (loc. supra cit.) considers that an interval of 14 inch
should intervene between the bones after the sawn sections have
been made and the bones placed in the position of extension.
Certainly, no locking whatever should take place; 14 ineh interval
is probably the full amount, an interval of 2 inches being liable to
lead to * flail union.”]

Mr. Holmes has pointed ont long ago that if, after removing as
much bone as is wize, disease is still felt on the anterior surface—
e.q., of the ulna—it is not neeessary to make further sections in
order to get beyond it; seraping will be sufficient, and save any
further interference with attachment of muscles.

TrsT oF Svccess,—The movements should so inerease after the
first six or eight weeks that within about four months from the
operation the patient should be able to move the new joint almost
as well as the other, to dress and feed himself, and to Lift weights of
ool size.

Rereatep Exciziox.—This may be oceasionally done with sue-
cess. It is of doubtful benefit, and ghould only be attempted when
the seneral and loeal conditions are satisfactory, not in eases of per-
sistent pulpy dizease, where this will very likely be found to have
passed out amongst the muscles of the forearm, and to be accom-
panied with ostitis and osteo-myelitis of the bones. It is more
likely to be suecessful in cases of ankylosis after a first exeision,
but every surgeon must have seen hiow persistent in some cases is
the tendency to ankylozis. In flail-like union, where the Iimb re-
mains (uite useless in spite of the use of a Iutlthtr support.§ where

* The greater breadth and l|L|ll]'i uI the trochlear :-.url'::-e on the back than on
the front of the humerns must be remembered.

t In cases of bony ankylosis, it is best, before attempting to make sections of the
bones, either to break down the union foreibly (care being taken not to fracture the
poessibly atrophied bones above and below), or to divide the bony ankylosis with
an osteotome or saw.

¥ Mr. Whitehead ( Brit. Med. Jowrn,, 1872, vol. ii. p. 534) records the cage of an
adult in which 24 inches of the shaft of the humerus had to be removed after saw-
ing off the eondyles. Nine months later the patient had full use of the elbow.

% See the ease mentioned below.

e o e b
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the muscles are not helplessly wasted, and no neuralgia is present,
re-exeigion should be tried in preference to amputation, and a trial
may be made of uniting the bones with stout silk or with wire.

Where pulpy disease persists, as indicated by continued swell-
ing, sinuses, cedematous granulations, the sinuses should be per-
severingly laid open again and again, seraped out with sharp gpoons,
earious soft bone chipped away or gouged. The hemorrhage is
often free, but yields to pressure. As soon as the parts adnit of it,
firm strapping should be applied for a few days.

As long as no disease exists elsewhere, as long as the shafts of
the bone are sound, and the pulpy mischief has not burrowed out
into the muscles beyond a ruptured capsule, a hopeful prognosis
may be given.

Excision in Cases of Gunshot Wounds.—The following
points are brought out by Dr. Otis as the results of this operation
in the great Civil War of America ( Med. and Surg. Hist. of the War
of the Rebellion, pt. ii. p. 845 et seq.). Compared with excision of
the shoulder, the results were less brilliant. The cases are divided
into the following groups: 1. Primary Ereisions.—250 eases, with a
death-rate of 21.3 per cent. 27 of the 250 were ultimately ampu-
tated. II. Totermediate Freeisions, ie., during time of inflanmmation,
three to four weeks.—197 easzes, with a death-rate of 33.2 per cent.,
nearly 14 per cent. greater than that of primary exeision. 19 were
submitted to amputation later on; 62, or nearly half of the cases,
were reported to have complete ankylosiz® 111, Secondary FEi-
cisions, thirty days or more after the injurv.—54 eases, with a mor-
tality of 9 per cent.

Period of Election.—Dr. Otig, after remarking that this has hitherto
been unsettled, states: “1 believe that the evidence, when fully
analvzed, will demonstrate that this resection conforms to the gen-
eral rule in shot fractures of the limbs, that primary operations are
preferable whenever it is certain that recourse must eventually he
had to operative interference.”

Awmount of Bone to be Removed.—While complete resectiont gives
more favorable results both ag to life and the utility of the limb,
Dr. Otis evidently considers it as vet unsettled whether, in cases
where the joint is freely opened, but only the humerus or the bones

* Thus, if patients escape the risks of operations on inflamed soft parts, bones,
ete, (p. 68), the ultimate resnlt may be a fixed joint.

t In some of the above cases removal of detached fragments seems all that was
done. This incomplete operation does not appear to be more successful in military
than in civil surgery. As pointed out by Prof. Esmarch, free division of the cap-
sule of the joint deprives the wound of much of its danger,
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of the forearm are injured, removal of the injured hones alone will
not be better.

Of other recent wars, the results of the Dano-Prussian War of

1564 are disputed. The Prussian surgeons have claimed good
results after excision of the elbow, owing to (1) the part taken in
the care of the wounded by such eminent men as Esmarch, (2) by
there being no need to transport the wounded very far. The truth
of the above success has been ealled in question® owing to the fre-
quency with which flail joints were met with by Danish surgeons
amongst Danes operated on by Prussian surgeons.

With regard to the results of this operation in the Franco-
German War, Dr. Otis (p. 904) savs that the average results met
with by the Prussian surgeons are not discouraging, but the results
reported by the surgeons attached to the French army of that day
are “ gsimply appalling.”

Unfavorable Results of Elbow Excision.

1. Persistence of pulpy disease. This is especially likely when,
previous to the operation, the capsule has been. perforated and
pulpy disease has burrowed out amongst the Hexors or extensors.

2. Caries and chronie osteo-myelitis.  These are not unlikely to
supervene when the reparative power is poor and the wound be-
cotnes septic.

3. Ankylosis. This is not uncommon in’children, owing to the
areat tendeney of inflammatory produects to organize quickly in
early life. Furthermore, there is the difficulty of getting them to
nse the joint or submit to passive movement. All they will do is
to move their arm and forearm from the shoulder-joint (p. 73).

4. A flail-like joint.t A limb may remain weak for some time,
owing to the muscles not taking on fresh attachments. Frietion
and galvanism should be used perseveringly, If there is too much
separation  between the ends, the patient should wear a well-
monlded support; the use of the hand and fingers will thus be re-
tained, and, if the patient is young, gradual and great improvement
will very likely take place in the elbow.

If the wound becomes septie—

5. Cellulitis, ervsipelas, ete.

* See a review of a paper by Dr. Hannover ( Brit, Med. Jowen., January 15, 1870,
and Med.-Chir. Rev., 18371), and a reply by Dr. Loefller ( Brit. Med. Jowrn., May 28,
1570).

T Mr. C. Forster ( Lancet, 1872, vol. i. p. 3). In a case in which the right limb
was a perfect flail, with the help of a leather monlded splint all the movements of
the fingers were good, and the patient could do needlework and write well. Such
a =plint ig eapped to the shonlder and moulded to the limb down to the wrist, leav-
ing the fingers free, and strapped round the chest,

i e
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6. Secondary hamorrhage. This oceurred in 11 out of 250 cases.
Otis, loc. eif., p. S60.

7. A useless limb, owing to utterly wasted muscles from long dis-
ease and disuse.

8. Adherent scar.

EXCISION OF SUPERIOR RADIO-ULNAR JOINT.

Indications —This operation may be, very oceasionally, called
for and justifiably made use of, with antiseptic precautions, in old
eases of dislocation of the head of the radius, where reduction has not
been effected owing to the amount of swelling, ete., and where the
movements of the forearm are much hampered, especially in a young
and healthy adult.

Operation.—An incision about 2 inches long is made over the
projecting head of the bone behind or through the posterior part of
the supinator longus® The soft parts being separated with a blunt
dizsector and held aside with retractors, the neck of the radius is care-
fully divided with a fine saw or cutting bone-forceps.  Sufficient bone
must be removed here or from the external condyle to leave a zap
and avoid risk of fresh ankylosis. The musculo-spiral nerve lies to
the inner side, and great care must be taken not to interfere with this
or the biceps tendon. The forearm should be put through its move-
ments freely, but carefully, while the patient is under the anmsthetic,
g0 as to break down adhesions,  Sufficient drainage must be provided,
and every care taken, by not interfering with the soft parts more than
is absolutely needful, and by keeping the wound aseptic, to secure
primary union, and thus avoid the risk of stiffness again occurring.
After a few days a sling may be substituted for a splint, and passive
movements made use of daily, with the aid of an anwesthetie if needful.

Mr. Wainewright ( Clin. Soe. Trans., vol. xix. p. 332) records a gome-
what analogous case, in which, in an adult, he removed the head of
the radius, which was vertieally fractured, and the coronoid process,
which had been imperfectly united with fibrous tissue. The accident
had taken place three months before, The movements of the limb
were distinetly improved by the operation.

UNUNITED FRACTURE OF OLECRANON.

Wiring the fragments of this bone iz not often required. For fuller
dletails the reader is referred to the remarks on treatment of ununited
patella by wiring.

e SR -
* The operation will be somewhat eazier in the backward dislocation, when
radius rests on the back and outer surface of the external condvle, than in the forward
dizplacement, when the head rests on the front of the humerus in the hollow above the

condyle,

the
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Indications.—(1) Where, in spite of careful treatment previously
employed, the limb is weak and its usefulness seriously interfered
with, especially where the oceupation of the patient requires vigorous
extension of the elbow.® (2) Where such treatment has not been
used, but the time for it has gone by. In either case the patient
should be in a good condition of health, and the younger the better.
The object of the operation and its possible risks should be fully ex-
plained to hum. It is taken for granted that a surgeon understanding
this operation has good reason for feeling confident in his knowledge
of antiseptic surgery.

Operation.—The parts being rendered evascular by properly ap-
plied Esmarch’s bandages, and the region of the elbow-joint duly
cleansed. T a longitudinal ineision is made for 21 or 3 inches over the
back of the joint, opening into this and exposing the fragments. Any
adhesions—e.q., between these and the condyles—are then removed
or broken down. Retractors being placed in the wound, the peri-
nsteum is separated from the contignous edges of the fragments, and
a thin laver of bone removed from each fragment, either with a chisel
or a narrow, sharp saw. A hole is then drilled obliquely through
each fragment with a brad-awl or drill, and stout] silver wire passed§
and twisted up. Two half-twists or one complete twist should be
sufficient. If the surgeon deeides to leave the wire in, he now cuts
the ends short and hammers them down upon the olecranon with a
small hammer. If he is going to remove them later on, he leaves the
ends, not cut too short, projecting through the wound, which is next
closed with silk or wire sutures.

Two questions arise here. One, Should the wire be left or no? 1
have.alluded to this question more fully later on, in the treatment of
fractured patella by wiring. While one objection there given 1s want-
ing here—viz., the inability to bear pressure on the wire, as in kneel-
ing—two others remain, viz.,, the fact that, in some patients, attention
will be constantly attracted to the presence of the wire, and that, after
a time, ulceration may set in around the wire and cause trouble.

- Ca MR R = = . S . —

* The surgeon will examine how far this power is lost, to what extent wasting of
the triceps has occurred, and what evidence of union there is in the sutures between
the fragments.

+ First by the nse of soap and carbolic oil, and then with earbolic acid lotion (1 in
40), a piece of lint soaked in this being worn over the joint for an hour or two before
the operation.

I Sir J. Lister (Laneet, 1883, vol. ii. p. 761) gives wire about J; inch as amply
sufficient for the olecranon, while for the shaft of the femur, in an adult male, a piece
of wire about {; inch in thickness is requisite in order to resist with certainty the
enormous foree of the great muscles of the thigh.

# For difficulties in this, and how to meet them, see * Wiring of the atella.”
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Thus T believe it to be better in most cases to leave the wire ends
fairly long, not short and hammered down, and to remove them in
about six or eight weeks’ time. The other course, no doubt, enables
the surgeon to allow his patient to return to work after a much shorter
interval, viz., three or four weeks, but, as I think, at an undoubted
risk.

The other question is about the drainage. If the parts have not
been much interfered with, if no separation of adhesions has been
necessary, probably no drainage will be needful if dry-gauze dressings
are applied, and firm and even support given with bandaging. 1If
drainage is considered advisable, a eatgut drain will probably be suf-
ficient.

In about six or eight weeks’ time the wire may be removed, careful
note having been made, at the time of the operation, of the number
of half-twists. Oceasionally here* as in the case of the patella,
removal of the wire is a matter of some difficulty.

VENESECTION.

Indications.

1. Some eases of traumatic pnewmonia and injury to ribs, as where
a stout voung farmer breaks several ribs when riding, and acute pneu-
monia sgle in and extends rapidly. Here the evanosis, orthopnoea,
the distressing pain, may all be relieved by a bleeding of 8 to 10
ounces, which very likely will have to be repeated.

In other eases of acute pneumonia which are not traumatie, bleed-
ing may be resorted to with great advantage when the patient is voung
and plethorie, the breathing much oppressed, and the heart’s action
becoming embarrassed.

2. In some cases of chronie bronehitis. Dr. Haref draws this
graphic pieture of such a case. A middle-aged man with chronic
bronchitis and some congestion of the lungs has exposed himself to
chill. * He is sitting in a chair (to lie down ig impossible for him),
his face is blue and sunken, his lips purple, the eyes suffused and
staring, . . . . his chest heaving, and each short gasping inspiration
followed by a long wheezing and moaning expiration ; his lungs are
full of moist, sonorous, and mucous rhonchi, scarcely a trace of
vesicular murmur is to be heard, and he is pulseless. He looks to

T = TR e LT N

* In a case of Sir J. Lister’s (loc. supra eit.), the wire was not completely removed
from the olecranon. for, the loop having given way near the twist, the twisted part was
alone taken away, and the loop left behind, but without cansing any inconvenience
when the patient was last heard of.

t Brit. Med Journ., 1883, vol. i. p. 1536: “ Good Remedies Ont of Fashion,” Other
forms of blood-abstraction, such as leeches and copping, are spoken of here. The
whole address is well worthy of careful study.
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vou beseechingly, and gasps out, in scarcely articulate words, that he
iz dying. This is but true. Now the treatment for such a condition
at the present day is to * pour in stimulants ’ (though the patient ean
scarcely swallow). Brandy and water are given, and ammonia, and
perhaps ether; then, if the patient lives long enough, mustard poul-
tices are applied to the chest and the ealves and feet, and the patient
is fanned, and the patient dies. . . . . Appearances have been saved,
but not the patient’s life. The faect is that here the danger lay in the
right gide of the heart being gorged with blood, so that it was impos-
sible for its stretched and distended walls to contract and to propel
forwards the thick and blackened blood. . . . . Open one of these
veins, which are, with every systole of the heart, tending to carry
more and more blood to this already distended right ventricle, and all
may yvet be well with your patient.”

3. Where a tendency to apoplectic seizures exists,® Dr. Hare (foe.
supra cit.) thus speaks of this class of case.  Nature speaks * in unmis-
takable language when by a copious epistaxis she efficiently relieves.
the congested turgid face ¥ the beating temples, the dull heavy head-
ache, the sleepiness, the confusion of thought, and other symptoms,
which in a plethoric individual betoken, if they are not relieved,
serions danger, if not an apoplectic attack.”

4. In aneurisms, especially thoracie.  As part of the treatment of
Valgalva in a modified form. Formerly the bleedings in aneurism
were copious, even to svneope. Nowadays they are made use of in a
different way. They are small in amount, and are only repeated so
far as to reduce excessive action of the heart, or to relieve certain
symptoms (as they undoubtedly do)—viz., dyspneea and pain.

Operation.—The patient being usually in a sitting position, and
a bandage tied round the middle of the arm with suflicient tightness
to retard the venous eireulation without arresting that of the arteries,}
the surgeon selects a vein for his purpose, either the median cephalie
or the median basilic, whichever is most prominent.§ Steadying this
vein by placing his left thumb upon it just below the point of intended

#* This does not mean those cases where a rupture of a cerebral vessel has oceurred,
where bleeding would interfere with that process of repair on which the patient’s life
depends.

Tt Dr. Copeman (Brit. Med. Jowrn., 1879, vol. ii. p. 932) points out that in these
cases, in addition to plethora and a full habit, evident distension of the superficial
veins of the head and neck is a valuable indieation that bleeding is proper.

¥ The surgeon makes use of the pulsation in the arteries to tell the relation of the
brachial, or one of its branches given off abnormally high up and running superficially,
to the veins at the bend of the elbow,

# If the patient is nervons, or if the veins are small, he shonld be told to hold a
walking-stick or book. This steadies his arm, distracts his thonghits, and by producing
muscular contraction supports and fills the veins.
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puncture, and with his left hand steady also, he opensg the vein with
the point of a lancet or small, sharp scalpel (whichever is used should
be serupulously elean), making with a gentle sweep of his wrist a
small incision, and not a mere puncture, into the vein, The anterior
wall of this being divided, and the blood flowing, the point, without
penetrating any deeper, is thrust onwards, first increasing the slit in
the vein, and then being brought out vertically, care being taken to
make the skin wound larger than that in the vein. The lancet or
gealpel being laid aside and the bleeding-glass held near, the thumb
15 now raised and the stream directed into the glass® While the
blood is escaping, the limb should be kept in the same position, lest,
by the skin slipping over the wound in the vein, the blood should
be prevented from escaping freely and make its way into the cellular
tissue.

The required amount of blood having been removed, the thumb is
placed on the puncture while the bandage is taken from the arm. A
small pad of lint dusted with iodoform or of dry aseptic gauze is then
placed on the puncture, and secured with tape or bandage applied in
the figure of 8. This pad may be removed in twenty-four or forty-
elght hours, and for a day or two the patient should carry his arm in
a sling,

Difficulties during, and Complications after, Venesection.

1. Difficulty in finding a vein. This may be due to their emall
gize, the feebleness of the circulation, or the abundance of fat. If a
vein cannot be made safliciently distinet by hanging down the limb,
putting it in warm water, flexing and extending the wrist and fingers,
and chafing the limb, a vein should be opened on the back of the
hand, or blood withdrawn from the external jugular or internal
gsaphena at the ankle.

2. In other cases, where the patient is much emaciated, owing to
the absence of steadying fat the mobility of a vein may enable it to
avoid puncture unless a very sharp instrument iz used and the vein
well steadied.

3. When the vein has been opened, sufficient blood may not eseape
owing to—

() The opening being a mere puncture.

(b) The skin-opening being insuflicient in size, or not parallel in
position to that in the vein. These impediments are re-
moved by a freer use of the knife, carefully made, or by
bringing the wound in the vein parallel with that in the
skin.

# Not a drop of blood should be allowed to go on to the bed or patient’s linen.
(¥
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(¢) A pellet of fat may block the opening in the wvein. This
should be snipped away.

(d) The patient may faint.

(¢) A thrombus may form. This will disappear when the venous
current becomes more active.

(f) The bandage may be tied too tightly round the arm.

4. Wound of the brachial or some other artery—e. g., an abnormal
ulnar. This can always be avoided by a careful use of the lancet or
sealpel, and by noting beforehand the existence of any pulsation. The
force of the jet and the mixture of bright with dark blood will tell of
this accident. Pressure should be earefully applied and maintained,
and blood taken from the opposite arm if required.

3. Eszcape of blood into the cellular tissue. This will lead to ecchy-
mosis, and perhaps formation of a thrombus, which may be absorbed,
but which also may suppurate.

6. Phlebitis, or inflammation of the lymphatics. These may be
due to use of dirty instruments, aided by the low condition of the
patient. They should be most carefully guarded against, as likely to
lead to the follewing two most grave results.

7. Erysipelas and cellulitis.

8. Intense pain in the limb, with gradual flexion of the elbow-joint.
This is due to puncture of the external or internal cutaneous nerves,
which are connected through the brachial plexus with the motor
nerves to the brachialis anticus and biceps, which flex the elbow-
joint# The injured nerves should be divided, subeutaneously if pos-
sible.

TRANSFUSION.

This operation iz rarely performed—(1) from the fact that it is
apparently very fatal, though the bad results are, as in tracheotomy
for eroup or in herniotomy in eases of strangulation, not due so much
to the operation itzelf, as to the condition which calls forit. (2) From
the difficulties attending the operation, These, of late years, have
been much diminished, but, while we have simpler apparatus at hand,
it is probably still correct that there is none which has been used suf-
ficiently often to be called perfect. Yet it is an operation with which
every practitioner should be acquainted, owing to the critical nature
of the eases in which he is called upon to perform it, and the sudden-
ness with which the eall is liable to come.

There are two methods: A. Direet, in which blood 1s conveyed
directly from one person into another; and B. Indirect, in which
blood is separated from its fibrin, or some other fluid is thrown in.

A. Direct.—These will be deseribed first and most fully, as it is

# Hilton, Hest and Pain, p. 190,

-+ S
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probably far preferable to injeet blood without exposure to air and
without manipulation, and as, save in a very few cases, one of the
direct methods with the simple apparatus of the present day will be
usually available.

Chief Methods.

1. Dr. Galabin’s.

2. Dr. Aveling's, and Mr. Cripps’s modification of it.

3. Roussel’s.

1. Dr. Garasin’s (Fig. 25).—This iz by far the simplest of the direct
transfusion methods ; it is, furthermore, cheap, and easily and quickly
cleaned—points of much importance in an instrument which is wanted
at a few minutes’ notice, and then may be laid by for a long time.
Finally, it can be used both for direct and indirect transfusion. Its
disadvantage is that when used for direct transfusion the quantity of
blood cannot be easily and exactly measured.

It consists (Fig. 25) of a piece of elastic tubing, about a foot long,
which can be easily replaced from time to time at very slight cost,

Gialabin's transfusion apparatias,
Aand B. Terminals of the eannulxz, The intervening india-rubber tube shonld not be mora
than 5 or 6 inches long, to diminish the risks of elotting.
. Receiving cannula, with a conical end to fill the opening into the vein.
n. Delivering cannula, with & pointed end =0 as {oslip readily into the probably empty vein
of the patient.

even by ordinary drainage-tube, there thus being no risk of finding
the apparatus eracked and useless at the moment of need. At either
end are terminals and cannule, after the shape of Dr. Aveling’s pat-
tern, with as little projection of rim as possible when united to the
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tubing or cannule. For the same purpose—i.e., to avoid starting-
points for clotting—Dr. Galabin does away with any taps at the june-
tion of the terminals and cannulwe, using spring-clips instead (Fig.
25).  The following is the way of using the apparatus, taken from Dr.
Galabin’s paper® (p. 268): * Place the transfusion tube, including
terminals and eannuli, in a hot solution of common salt (3j-0j).
When the tube is full, and all air removed from it, place a spring-clip

on it at each end, close to the terminals. Tie tapes round the arm of .

the receiver, first above and then below the vein whieh is to be opened.
Prepare the vein by exposing a portion of it, and passing a probe
underncath it. Then tie tapes round the arm of the donor, first above
and then below the point where the vein is to be opened. Expose
the vein and pass a probe beneath it. Now let the donor sit by the
bedside and place his arm close to that of the patient. Take the
delivery cannula, p, out of the saline solution, open the receiver's
vein by a snip with sharp-pointed seissors,§ and see that the cannula
glipz readily into it. Removing the cannula, pass a small director
into the vein, that the opening may not be lost, and remove the tape
above the opening. Now take the transfusion tube, with both can-
nule affixed, open the donor’s vein by a snip with secissors, and slip
the receiving eannula, ¢, into it, passing it gently on so far that by its
conical shape it fills the vein and does not allow blood to escape by
the side. Let an assistant hold the cannula in place, remove the
lower tape from the donor’s arm, and remove the spring elips, keeping
the delivery cannula slightly raised above the donor’s vein.  As soon
as blood beging to flow from the delivery cannula, slip the cannula
into the receiver’s vein and hold it there, having passed it in far
enough to prevent escape of blood by the side, as in the case of the
receiving cannula. The flow will be aided if the receiver’s arm is
raised on a pillow slightly above the level of the shoulder.”

As by this method the quantity of blood transfused cannot be
measured, the surgeon must judge when to leave oft by the time of
the flow, which should not be less than five minutes, and partly by
the effect on the pulses of the donor and receiver. When the cannule
are withdrawn the remaining tapes are removed, and the veins closed
by a pad and bandage.

2. Dr. AveLiNG's, witH Mgr. Crirrs’s Mopiricatios (Fig. 26).—
While thiz method has the advantage of being amongst the simpler
and inexpensive forms of direct transfusion, it is, in my opinion, in-
ferior to that above deseribed, for reasons given below. It has, how-

¥ {‘“,f"y‘s f_fr_‘a.-tluf.'uf H.rjmr.fn, vol. xlii. P D255,
+ All the instruments used should be serupulonsly clean, and taken, previously to
use, ont of a solution of carbolic acid or mercury perchloride solution.

* T S —
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ever, one advantage over it, of measuring the amount of blood gent—
viz., 2 drachms at each squeeze of the central bulb.

Mr. Cripps has removed one source of elotting by replacing the taps
shown in Fig. 26 by clips, as in Dr. Galabin’s apparatus. But though
made of the best rubber, and in one piece, it is more likely, when put
aside for long intervals, to be found ecracked and rough, and thus less
easily replaced than the simple bit of tubing of which Dr. Galabin’s
instrument consists.

The veins being exposed, as already direeted (p. 84), the apparatus
iz filled with a warm solution of sodium chloride, and a clip placed at
either end. The arms of receiver and donor being in the position
given below, the vein of the receiver is opened, and pressure being
made just below the opening in the vein, so as to prevent blood ob-

Fic. 26.

A and B are the hands of assistants holding the afferent and eferent tubes and the lips of cach
venesection wound together. The cannul® being inserted into the veins, the svringe and tubing,
filled with warm saline solution, and kept 50 by the taps or elips, is fitted into the cannule, Then
the taps are turned or the elips removed, and the tubing compressed by D, anid the bulb sgueczed
by ¢. The tube is then squeezed by shifting © to . The bulb then expanding draws in blood,
when the manipulation just deseribed is repeated. The bevelled end of the afferent tube is g0
muade that it may slip easily into the collapsed vein of the patient.  (Aveling.®)

seuring the opening, the cannula is ingerted. The other cannula is
then inserted into a vein of the giver, and both held steadily by an
assistant. Transfusion is then performed as follows :f

“The clips having been removed from the tube at either end, the
operator makes the necessary valve to prevent regurgitation by com-
pressing, with the finger and thumb of one hand, the tube between
the central ball and the giver. He then slowly squeezes the ball, with

% (Obat, Trans, vol. vi. May 4, 1874,
t Cripps, Dict. of Surg., vol. ii. p. 660,
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the effect of driving the water it contains gently into the vein of the
recipient ; then, having compressed the tube between the ball and the
recipient, he removes the finger and thumb from off the tube on the
opposite side, allowing the ball to expand with the blood coming into
it from the arm of the giver. When the ball is full, the manipulation
Just deseribed is repeated, and the blood passes into the vein of the
receiver. In this manner, each time the ball is compressed, 2 drachms
of blood are injected into the veins of the patient. Should the syringe
appear to become blocked,® or work unsatisfactorily, it can be detached
and washed out without removing the cannulie from the veins,”

5. M. RouvssEL’s.—This method appears to me to have the following
grave objections: (1) Its cost,7 which ig very high for an instrument
so rarely used. (2) Its complieated nature. (35) The fact that its
safety depends on its being used rapidly. As Dr. Galabin remarks,
“ A general practitioner, having oceasion to operate but ence in a life-
time, might occupy more time, and the risk to the patient is thus
immediately inereased.” (4) Although the first few ounces of blood
pass quite successfully, yet, after a while, clots usually form in the
tube.§

B. Indirect Transfusion.—Points which have here to be con-
gidered are||—(1) What is the best fluid to use, (2) What is the best
apparatus and method.

Dr. Galabin’s very simple apparatus has the great advantage of
being available for indirect® as well as for direct transfusion,

The terminal p, and delivery cannula B, are fitted to an elastic tube,
about 3 feet long, and not less than % inch in calibre. The other end
is attached to a glass funnel. The mode of procedure will then be as
follows: First expose the receiver’s vein and place a probe under it;
then draw, defibrinate, and filter the blood through muslin, place it

* A case in which this oceurred will be found related by Dr. Hoggan, Brit. Med.
Journ., 1877, vol. ii. p. 726.

+ Five guineas— Dr. Galabin's costing 184, and Dr. Aveling's £1 125

I Mr. Cripps (loc. supra eit.) further condemns it as most unsurgical, and as * merely
an attempt to substitute the haphazard, blind puneture of a machine for the human
fingers and evesight, which are alone to be relied on in performing so delicate an
operation as transfusion, with ease, safety, and precision.”

# It is, however, only fair to the inventor to state that in the Yearbook of Treatment
for 1886, p. 90, M. Roussel is stated to have performed transfusion by kis method sue-
cessfully eighteen times in thirty-nine surgical cases; and in medical eases twenty-
eight times. with ten recoveries. No information is, however, given in the book just
quoted as to the severity of the cases or the condition of the patients,

| With regard to the flnid, blood, if available and taken from a healthy patient, is
undoubtedly the best; and it is quite clear that venouns bloud answers every purpose.

9 As in cases where the only donor available is nervous and excited, and cannot be
relied upon to go throgh direct transfusion steadily.
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in a small jug, which is kept warm in a basin of warm water, place a
spring clip at the end of the transfusion tube close to the terminal,
hold the tube vertical, with the funnel uppermost, and fill the funnel
with hot solution of ecommon salt (5j-0j), previously prepared, open
the spring clip, and let the solution run cut till the funnel is just
empty and the tube alone full, then elose the elip again. Now pour
the blood into the funnel, open the elip till the blood begins to escape
from the cannula, and then close it again; open the receiver’s vein,
and slip the cannula into it, keeping the arm somewhat elevated on
a pillow above the level of the shoulder. When the clip 1s taken off
and the funnel raised, the blood will generally flow in by the force of
gravity. The funnel must, of course, be kept replenished as the level
of the blood in it falls. If necessary, the flow may be accelerated by
running the oiled finger and thumb down the tube. But if the flow
geems to be arrested, or nearly arrested, 1t is better first to withdraw
the eannula for a moment from the vein, and make sure that the tlow
is not stopped by a elot in the cannula or tube.

Dir. Galabin considers this simple arrangement of funnel and tube
equal to, and even superior to, any more complicated india-rubber
apparatus, which is apt to be found unfit for use when wanted unex-
pectedly.

If the surgeon prefer, he ean make use of much the same apparatus,
and a cannula of glass, or any nozzle of appropriate size, always re-
membering that the end must be fine to enter the vein, usually col-
lapsed, of the patient, and that any taps, changes of calibre, ete., in
the cannula or nozzle are all sources of coagulation, and thus perhaps
of fatal embolism.

The same precautions as to defibrination, filtering, keeping up the
temperature of the blood, filling the tubing with warm saline solu-
tion—in fact, taking every possible step to prevent coagulation and
the transmission of emboli—must be most carefully followed.

Other fluids which have been recommended as well as blood must
be here briefly considered.

Milk* has been used by some—e.g., Dr. Thomas, of New York—
being thought to be safer and more nutritious than saline fluids.  Pos-
sibly this last advantage is somewhat theoretical, being based on the
supposed resemblance to chyle. If milk be injected, it should be

* Prof. Schafer ( Trans. Obst. Soc., vol. xxi.), from experiments on dogs, found that
the injection of milk, after they had been reduced by bleeding to almost a lifeless con-
dition, eansed a temporary rise in the blood pressure, but no permanent benefit.
After death, the blood corpuscles were found to be disintegrated, and the blood swarm-
ing with bacteria. He was strongly of opinion that no fluid lacking hemoglobin
conld be of any benefit in cases of acute anwemia.
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first most carefully filtered to prevent any capillary embolism in the
lungs.

Saline solutions have alzgo heen used, being alwavs available in the
absence of a fitting blood donor, and in the hope that thus sufficient
fluid would be supplied to stimulate the failing aetion of the heart,
and to give it something to contract upon until the processes of
assimilation, which are in these cases suspended, can once again
supply natural fluid to the heart and wvessels. The transfusion of
saline solutions received at one time some impetus from a certain
amount of suceess which attended their use in cholera. Thus Mr.
Little® reports four recoveries out of fifteen cases so treated at the
London Hospital. The fluid used consisted of a drachm of sodinm
chloride, 6 grains of potassium chloride, 3 grains of sodium phos-
phate, 20 grains of sodium carbonate, and 2 drachms of pure aleohol
to a pint of distilled water. Four pints were introduced at a time, at a
temperature of about 110%, the transfusion taking about half an hour.

My own impression as to the use of these saline solutions alone is
that their benefit is fugitive, but in this I attach, perhaps, too much
importance to two cases in which, some years ago, I injected a saline
solution analogous to that above given in. haemorrhage after amputa-
tion of the thigh. Abont 6 ounces were used in one case, and about
10 or 12 in the other. The patients were actually moribund on each
occasion.  Both rallied after the transfusion, but both ultimately
sank, in the one case eighteen hours, in the other about ten, having
elapsed sinee the transfusion,

It has been suggested that some saline solutions which have the
power of delaying the coagulation of blood—e.g., sodium phosphate
—should be added to the blood before it is transfuszed. Dr. Hickst
brought this method before the profession, having found experiment-
ally on dogs that blood mixed with sodium phosphate, after being
kept out of the gystem for some time, could be injected back into the
animal without any detriment. He therefore hoped that this plan
might be useful where there is no time for defibrinating, or where the
quantity of blood obtainable is g0 small as to render defibrination
difficult. Dr. Hicks recommends a solution of 3 ounces of the fresh
sodium phosphate dissolved in a pint of water, nsing one part of the
solution to three parts of blood, and injecting from 6 to 8 ounces of
the combined fluid, this being done very slowly and at intervals if
the heart’s action iz embarrassed by the use of more than 2 ounces at
a time. Prof. Schafer,f who investigated the subject of transfusion

— s s e

* London Hosp. Reports, vol. iii. p. 132.
T Guy's Hosp. Reports, vol, xiv. p. 1.

1 Obst. Trans., vol. xxi,
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seientifically for the Obstetrical Society, considered that this solution
was too strong, and certain to kill the blood corpuscles.

There is one more method of transfusion, or rather of re-infusion,
which has been used lately by the Edinburgh surgeons—viz., Dr.
Dunean® and Messrs. Annandale and Cotterill{f—and which, being
especially adapted to amputation cases, is of great interest to the
hospital surgeon. Dr. Dunecan used it snccessfully in a case of am-
putation of the thigh for a railway injury. The patient, who had lost
g0 much blood before the operation that it was difficult to say whether
he was alive or dead after the arteries were tied, made a good recovery
after the injection of the 3 ounees of blood which he had lost during
the operation mixed with solution of sodium phosphate—in all, about
8 ounces being thrown into the femoral vein.

Dr. Duncan’s method is as follows :

For introduction into the vein, a short glass tube, of the size of a
No. 6 catheter, having a pen-shaped point, isused. To its other end,
slightly bulbous, about 2 inches of india-rubber tubing are attached.
A simple glass syringe, holding 4 ouneces, whose nozzle fits the
tubing, is perfectly effective, the temperature being kept up with borie
lint wrune out of hot water. A graduated glass vessel, kept floating
in warm water, contains the solution of sodium phosphate and re-
ceives the Dlood.

All instruments are washed in aseptic solutions. The most con-
venient vein being selected on the face of the stump, the glass point
is inserted and a catgut ligature put round it. While the process of
lizaturing the arteries is going on, the blood iz caught by one assist-
ant, who adds the soda solution as required, and is slowly injected
by another,

The solution of sodium phosphate was one of 5 per eent., one part
of the solution being added to three parts of blood. A elightly larger
proportion was frequently used in the amputation cases.

About five minutes were occupied in injecting the 8 ounces, and, in
a case of amputation of the hip, 16 ounces were injected in about
fifteen minutes, without any disturbance, and with a good result.

Dr. Dunecan peints out that the proeess of re-injecting the patient’s
own blood iz incompatible with the use of spray or irrigation during
the operation. In most cases, however, the use of the germicide may
safely be delayed till near the end of the operation, as, with pure
hands and instruments, the risk from the air is trifling, and ‘is not
worth considering when a patient is in imminent danger from hemor-
rhage or collapse.

* Brit. Med, Journ., 1886, vol. i. p. 192,
T Ihid., vol. ii. October 2,
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The same apparatus was thus used in a case of pernicious anwmia
by Dr. Duncan:

A vein in the arm of the receiver was exposed, and under it a double
thread of catout passed.  Blood was thep drawn from the donor into
a dish containing the sodium phosphate, with which it was gently
mixed by means of a glass rod.  While an assistant fitted the syringe,
the exposzed vein of the receiver was opened, the lower thread of ecat-
eut was gently pulled upon to prevent bleeding. The tube was now
inserted, the upper thread tied round it with one knot, and the lower
definitely secured and cut short.” The blood was next slowly injected,
the tubing being pinched when the syringe required to be refilled.
The upper catgut was finally tied and cut short when the operation
was completed, and the little wound was stitched up.

Arterial Transfusion.—While transfusion into veins is in prae-
tice, on the whole, the most generally convenient and applicable
method, the above ig, theovetically, 20 superior that it deserves atten-
tion. Prof. Schafer (loc. supra eif.) recommends the following method
to be used in the dorsalis pedis artery, which, for the sake of com-
pleting the subjeet, may be mentioned in this place:

The arteries of each are first to be exposed and separated from their
sheath for about § inch. The distal ends of the exposed portions of
arteries in both are then tied, ligatures are placed loosely round the
upper ends also, and these upper ends secured by spring elips. The
transfusion apparatus itself consists simply of an india-rubber tube
having a glass cannula at each end. The cannula has a tapering
bevelled end, grooved to hold the ligature. One of the cannule is
tied into the artery of the donor, the other into that of the receiver,
the ends of both being directed towards the heart. The elips are then
opened for about a minute, or a little longer if it seem desirable.
Both arteries are then to be tied just above the elips, and finally the
cannulwe are to be cut out, together with the pieces of artery into
which they are tied. i

ADVANTAGES oF ARTERIAL TraNsrusion,

1. The blood transfused is oxygenated.

2. Any clots produced are washed into the peripheral arteries of
the foot, instead of into those of the lungs.

3. The arterial tension of the patient is more gquickly raised, and
the tendency to syncope thus more rapidly averted, than when the
blood 1s thrown into a vein.

DisApvANTAGES OF ARTERIAL TRANSFUSION,

1. An artery is more difficult to find and deal with, especially in
cases of hurry and emergency, than a superficial vein.

2. Emboli, if produced, and carried into the peripheral arteries, may
produce gangrene of the part.
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3. It is a more serious operation for the donor at the time, and
requires him to be more careful later on.

4. An artery thus used is only available once.

Risks and Dangers of Transfusion.—Amongst these are:

1. Emboli and their results.

2. Evidence of blood being thrown in too rapidly for the system of
the receiver—e.g., headache, flushing, praecordial oppression, ete.

5. Perhaps septic absorption, if the blood has been exposed too
long, or if milk is used without precautions to purify it.

4. Many of the risks already given under the head of venesection
(p. 82) will, of course, be present here also.

LIGATURE OF THE BRACHIAL ARTERY AT THE
BEND OF THE ELBOW (Fig. 17).

This operation, common enough fit‘tj.' vears ago owing to the fre-
quency of bleeding and the facility with which the brachial artery
was wounded, will be briefly described here.

Indications.—(1) Wound of artery, especially after bleeding. (2)
Traumatic arterio-venous aneurism, also oceurring after bleeding.

Guine—The inner side of the biceps tendon.

RELATIONS! In Froxr.

Skin; fascige; bicipital fascie; median basilic
vein,  Branches of internal and external
cutaneous nerve,

OuvTsiDE. Ixs1DE.
Biceps tendon. Brachial artery Median nerve.
Vena comes. Sl and ctisllerg Vena comes.

Beninn,
Brachialis anticus.

Operation (Fig. 17).—The limb being steadied with the elbow
slightly flexed, the site of the biceps tendon should be defined, and
also that of any large veins, by making pressure a little above the
proposed site of ligature. An incision about 2 inches long is then
made, a little to the inner side of the biceps tendon, through the
superficial fascia carefully, so as to avoid the median basilic vein and
its companion, the internal cutaneous nerve. The deep fascia is then
divided on a director, this and the semilunar fascia of the biceps
whiech strengthens it being interfered with as little as possible, The
artery, with its venm comites, lies direetly underneath. The needle
should be passed, after the veins are separated and the artery cleaned,
from within outwards, so as to avoid the median nerve.

In the case of traumatic arterio-venous aneurism resisting other
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treatment, the old operation of placing double ligatures* will be pre-
ferable to the Hunterian one, which runs the risk of overlooking the
possibility of a rather higher division than usual of the brachial into
radial and ulnar. If much hmmorrhage is expeeted, the brachial
should be compressed about the middle of the arm with an Esmarch,
or the vessel controlled by a reliable assistant. The median basilie
vein will, in such cases, be often found much dilated by the entrance
of arterial blood. In others it has been obliterated.

This operation at the bend of the elbow should always be performed
with the utmost carefulness at the time and pains taken with the
after-treatment, so as to ensure the minimum of disturbance and the
smallest amount of cieatrix, and thus to interfere as little as possible
with the movements of the elbow.

CHAPTER V.
OPERATIONS ON THE ARM.
LIGATURE OF BRACHIAL ARTERY (Fig. 31).

Tiis is performed (a) in the middle of the arm, and, much more
rarely, (h) at the bend of the elbow, the operation last deseribed.

(a) In Middle of Arm (Fig. 31).

Indications.

1. Chiefly wounds of palmar arch, resisting pressure (p. 37).

2. Wound of the artery itself by penknife, bayonet, bullet, ete.

3. Gunshot wound of the elbow, leading to secondary hemorrhage,
resisting other treatment,

4. Wound of one of the arteries of the forearm, when hamorrhage
has oceurred from a wound of one of these and the parts are in a
gloughy condition. In the vear 1882 a patient came under my care
for secondary hemorrhage from a wound of the forearm, inflicted by
the bursting of a gun in rook-shooting. The parts were much swollen

* Here ligatures will be required above and below the communication with the
vein in the ease of aneurizmal varix, and above and below the sae if the surgeon is
dealing with a varicose aneurism, it being understood that palliative treatment has
not sufficed, and that pressure, applied locally and on the main trunk above, or hy
means of Esmarch's bandage, haz failed. If ligature is decided npon, it will be better
{the artery being commanded above) to open the sae, and thus find the apertares into
the artery by the mid of a director. As Mr. Holmes (System of Swrgery, vol. iii. p. 92)
points ont, the other plan of attempting to find and tie the artery without opening the
sac presents these diffienlties —viz., that the artery is surronnded by dilated and closely
packed veins, and that below the sac it is of small size.
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and sloughy; the ulnar artery in its middle third, from which the
hamorrhage was coming, was greenish in color, and apparently not in
a condition to hold a ligature. A good recovery, with no further
hemorrhage, took place after ligature of the brachial in the middle of
the arm. In 1885 I had oceasion again to tie this artery for hemor-
rhage occurring repeatedly a few days after a suppurating palmar
bursa had been opened in the usual way, above and below the ante-
rior annular ligament. The patient recovered with a weakened limb.

5. Traumatic aneurism.

6. Spontaneous aneurism. As is well known, spontaneous aneurisms
are very rare in the upper extremity, and usually associated with ecar-
diac diseaze. Treatment here should not be too active (see below) ;
ligature should only be thought of where the aneurism is rapidly in-
ereaging or causing painful pressure upon a nerve. Traumatic aneu-
rism is decidedly under the influence of pressure. If thiz fails, it is
a question if the old operation is not superior to the Hunterian, for
the sac is often imperfect.®

Dr. Holt { Amer. Journ. Med. Sei., April, 1882) only succeeded in col-
leeting thirteen cases of spontaneous aneurism of the brachial artery.
From his paper he concludes that pressure should always be tried
first. This is more likely to be suecessful in aneurisms low down in
the brachial artery than in those in its upper third, as pressure is
more easily applied in the former case, owing to the less close relation
of nerves to the artery. Amongst these cases iz the following one,
which is of much interest. It occurred in 1557. It iz probable that
antiseptic precautions will enable the surgeon to deal successfully
with spontaneous aneurism in the upper extremity, even when asso-
ciated with cardiac disease. Aneurism of left brachial at its middle ;
ligature of the brachial at upper third ; secondary haemorrhage ; liga-
ture of the axillary ; cure. A butcher, aged thirty-two, had a tumor,
the size of a small hen's ege, at middle of the left brachial artery. It
was steadily increasing. The patient had valvular disecase and great
eardiac hypertrophy. The brachial was tied in its upper third; the
aneurism shrunk to a small hard lump, without pulsation; the liga-
tare did not come away ; and, on the sixteenth day, with the thread
still hanging, the patient butchered a calf. . A few days afterwards he
called attention to a rapidly forming tumor just above the ligature.
Ligature of the axillary was advised, but refused. Two weeks later
the surgeon was called for hsemorrhage, the false aneurism having
burst. The axillary was then tied in its lower third, the ligature came
away properly, and the artery between the ligatures, as well as the
aneurism, was completely obliterated. The patient died six months
later of dropsy.

# Holmes, Roy. Coll. Surg. Lect, Lancet, October 25, 15873,
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Lixg.—From the junetion of the middle and anterior thirds of the
axilla, along the inner edge of coraco-brachialis and biceps, to the
middle of the elbow triangle. This line is of especial importance
when, owing to swelling, etc., the edge of the biceps iz difficult to
make out.

Gurpe.—The above line and the inner edge of biceps.

RELATIONS in arm : In Froxr.
Skin ; fascize; branches of internal and external
cutaneous nerves.
Median nerve™® (about centre of arm).

OUTRIDE. IxsipE.
Coraco-brachialis (above). Ulnar nerve.
Biceps. Brachial Internal cutaneous nerve,
Vena comes. : MIERY Vena comes.

R Basilie vein, superficial to
deep fascia in lower half,
beneath it above, nsually.

BEHIND.

Triceps (middle and inner heads); coraco-
brachialis ; brachialis anticus.
Musculo-spiral nerve and superior profunda
artery (above).
Collateral Circulation.
(a) If the ligature be placed above the superior profunda, the
vessels chiefly concerned will be:
Above. Below.
e :-'.-1:1|;a-su:|111.11¢11'} with The superior profunda.
The circumflex
(b) If the ligature be placed below the superior profunda:
Above. Below.
The radial recurrent,
The posterior ulnar recurrent.
The interosseous recurrent.
| The anastomotica magna.
(¢) If the ligature be placed below the inferior profunda:

The superior profunda  with 4

Above. Below.
The radial recurrent.
The superior profunda e 'I:he l:lll‘li'll' recurrents.
The inferior profunda The interosseous recurrent.

The anastomotica magna.

* In one ont of every six cases, the median nerve lies under the artery: Skey, loc.
supra cit., p. 269,
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Abnormalities.—These are so far from infrequent® that the
surgeon must be prepared for the following :

1. The artery being in front of the nerve (foot-note, p. 94,

2. A high division of the arterv. According to Mr. Quain, in one
out of every five cases there were two arteries instead of one in some
part, or in the whole, of the arm. The point of bifureation is thus
deseribed by Gray: “ It is most frequent in the upper part, less so in
the lower part, and least so in the middle, the most usual point for
the application of a ligature; under any of these cireumstaneces, two
large arteries would be found in the arm instead of one. The most
frequent (in three out of four) of these peculiarities is the high division
of the radial. That artery often arises from the inner side of the bra-
chial, and runs parallel with the main trunk to the elbow, where it
erosses it, lying beneath the faseia; or it may perforate the faseia, and
pass over the artery immediately beneath the integument.”§

3. The artery may be partially covered by a muscular slip given off
from the pectoralis major, biceps, coraco-brachialis, or brachialis
anticus,

4. One or more slender vasa aberrantia may be met with in the
arm, passing from the axillary or the brachial to one of the arteries
in the forearm,

Operation ( Fig. 31).—The arm being extended and abdueted from
the side, with the elbow-joint flexed and supported § by an assistant,
the surgeon, sitting between the limb and the trunk,§ makes, be-
eginning from below or above as is most convenient, an ineision 2}
inches in length along the inner border of the biceps, going through
the skin and faseciw, and exposing just the innermost fibres of this
musele.|| This is then drawn ontwards with a retractor, the median
nerve next found and drawn inwards or outwards with a strabismus
hook, and the artery defined and sufficiently cleared, when the liga-

* Numerous instances of these are figured by Mr. Reeves in the Appendix to his
Human Morphology, vol, i, p. 692 ef seq.

t The possibility of this superficial position of the radial or ulnar should always be
remgmbered when venesection at the elbow is about to be performed. See also the
foot-note, p. 20,

+ Mr. Heath has pointed out ( Operative Surgery, p.13) that if the arm when at a
right angle to the body be allowed to rest upon the table, the triceps is pushed up, and
displacing the parts may bring into view the inferior profunda and the alnar nerve,
instead of the brachial and the median nerve.

ﬁ This |--~_r to my ||:|'|n{5|, a much more comforiable |m+'-iliﬂl‘| than Ht:lll[]i!'lg on the outer
side and looking over.

| Authorities differ as to this step. I strongly advise the operator to avail himself
of this guide. If it be done carefully, and the wound kept sweet afterwards, it ean do
no harm. The fibres of the muscle are a distinet help, and (as stated below) ligature
of this artery is not as easy a one as it would appear.
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ture is passed from the nerve. In doing this the basilic vein and the
venae comites, which inerease in gize as they ascend, must be carefully
avoided.

[ would point out that the brachial artery is by no means so easy
a vessel to tie as might be supposed from its superficial position.
This is especially the ease when the artery is concealed by the median
nerve at the point where it i sought, and when its beat is feeble and
the vessel itself small and but little distended after repeated hemor-
rhage lower down.®

AMPUTATION OF ARM (Figs. 28, 29, and 30).

Indications.—Amongst these are:

1. Accidents, e.g., compound fractures, machinery accidents, ete.,
which do not admit of any part of the forearm heing saved, or of
amputation of the elbow.

The advisability of amputation in these cases is discussed, once for
all, in the chapter on the antiseptic treatment of compound fractures.

2. New growths involving the forearm, and not admitting of ex-
tirpation.

5. Disease of the elbow-joint not admitting of exeision, or in which
this operation has failed (p. 67).

4. Gunshot injuries of upper part of forearm, elbow, and arm not
admitting of conservative treatment or excision.

So inestimable i= the value, even when only partial, of the hand,
and so good are the results of conservative treatment and secondary
amputation, that the tissues must be almost disorganized for the sur-
geon to think of primary amputation here.y

— = A = P e

* This was so marked in the second of the two cazes meationed at p. 93, that on
my exposing the vessel, several byvstanders felt certain that it was not the brachial,
but one of its branches,

T D, Otis (loe. supra eif. p. 916) thos sums up on the question of conservative sur-
gery, excision, and amputation in gunshot injuries of the elbow-joint: * The practical
conclusions that appear to me deducible from the foregoing investigations are—(1)
That in shot wounds in young healthy subjects attended with slight injury of the ar-
ticular extremities of the bones of the elbow, such as fractures of the olecranon, of the
outer condyle, or of the trochlea, without much splintering and without lesion of the
important vessels and nerves, it is justifiable in many instances to attempt an expect-
ant conservative treatment, keeping the injured extremity in entire rest, afier removing
any detached fragments or foreign bodies, in a semi-prone and very flexed position,
emp]n}'iﬁg ice or other cold a plalic.'llintl:;_ If the iﬂﬂam]u:lt:rl'}" action becomes intense,
the wound shonld be freely enlarged, and the joint-cavity freely laid open, and easy
escape provided for the altered wound secretions by position and drainage-tubes. The
strength shonld be sustained by a tonic regimen, and when the inflammatory stage has
completely abated, and not before, if healing is slow, secondary excision or ampntation
may be hopefully resorted to.  Unless all the favorable conditions mentioned are pres-
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Amongst the special conditions which will have to be considered
are the size of the projectile, the gravity of the laceration of the soft
parts, the amount of longitudinal splintering of the bones, the extent
of lesions to the vessels and nerves, and the degree to which suitable
conservative measures can be adopted in the absence of hospifal
facilities or of easy transportation.®

If the surroundings of the surgeon and patient admit of it, at-
tempts will nowadays be made to suture the nerve ends, especially
when only one or two of the chief trunks are involved. Whether the
old doetrine, that shot-fracture of the humerus with wound of the
brachial artery imperatively indicates amputation, is correct must
remain uncertain,  Dr. Otis (loe. supra cit. p. 674) writes on this point :
“1 confess that the evidence in the reported cases appears to me in-
sufficiently cirenmstantial and precise to decide aflirmatively this
controverted point.”

Methods.

i. Skin-flaps with circular division of muscle
Haps, (b) lateral flaps.

ii. Transfixion flaps, usually antero-posterior.

iii. Skin and transfixion flaps combined.

iv. Circular.

i. Skin Flaps with Circular Division of Muscles.— This
should be made use of in bulky muscular arms.

(n) AxtERo-rosTERIOR FLapz.—The brachial having been controlled, T
the limb supported at a right angle to the body, and the surgeon,
standing outside the right and inside the left limb, with finger and

i:r_} iilllt-l‘i!-Irn:-"m]‘in!l'

ent at the outset, it wonld be safer to resort to primary excision or to amputation. (2)
In grape-shot comminutions with lesions of the principal vessels or nerves, amputa-
tion should be practiced immediately after the reception of the injury. (3) In severe
shot fracture, withont extensive lesion of the soft parts, the joint should be freely ex-
pusn_-d h}' i |+;:|||f__{i1.u{|i|]:|| [Jn-:l:uriul' i1'|1..'i.t-iul'|,I and the full extent of the fracture ascer-
tained. Unless there is extraordinary fissuring, the injured joint ends should then be
sawn ofl’ as close to the limits of injury as possible, save that the bones of the forearm
shonld be shortened to the same level. If the splintering extend< very fur, or if there
is reason to belicve that the hnmeral vessels are injured thongh not wonnded, the
neision should be =0 modified as to convert the n]n.‘.r:ltiun Tnter .'m}plll:lliml."

* On this point Dr. Otis writes (loc. supra eit. p. 811}, “ The sargeons, doubtless,
sometimes yielded to what John Bell called *an argument of necessity as well as of
choice, and limbs, that in happier circnmstances might have been preserved. had
often, in a flying army or a dangerous campaign, to be cut off) since *it is less dread-
ful to be dragged along with a neat amputated stump than with a swollen and fractured
limb, where the arteries are in constant danger from the splintered bones "

+ With an Esmarch nsually ; in amputation high up, either the axillary must be
controlled by elastic tubing applied by a modification of the method given at p. 117,
or the subelavian must be controlled by a reliable assistant.

i
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thumb of left hand marking the site of intended bone section (Fig.
25, enters the knife on the side of the limb farthest from him, earries
it first down 3, 3}, or 4 inches, according as he is going to make one
flap longer than the other or not,*® then across the limb, with well-
rounded edges, and up the side nearest to him to the point opposite
to that from which the incision started. Next, passing the knife
under the limb, he marks out a posterior flap, usually somewhat
shorter than the anterior.  These flaps, consisting of skin and fasciae,
are then diszected up, the museles cut through at the flap-base with
a circular sweep, and the bone sawn through as high as possible.
Especial care should be taken here, as in forearm amputations, to
divide the nerve-trunks sgquare and high up.f

() Lareran Fraps.—This method may be made use of, one flap
being eut longer than the other, when the skin is more damaged on
one =ide,

The surgeon, standing as before, marks the site of bone-gsection by
placing his left forefinger and thumb, not now on the two borders of
the arm, but on the central points of the anterior and posterior sur-
faces of the limb. Looking over, he enters his knife at the latter
spot, and cuts a well-rounded flap, ending at the thumb on middle
of the anterior aspect, and then, from this point, without removing
the knife, another flap is marked out by a similar incision ending at
the middle of the back of the arm. The flaps are then dissected up,
and the operation completed as in the method already given.

ii. Transfixion Flaps, usually Antero-posterior (Fig.27.)—
In an arm of moderate size, or in cases where rapidity is required, as
in warfaré or in cases of double amputation, this method may be
made use of. The surgeon, standing as before,} and with his left hand
marking the flap base, and lifting up the soft parts in front of the
humerus so as to get in front of the brachial vesszels, and thus avoid
splitting them, sends his knife across the bone and in front of the
above vessels, and makes it emerge at a point exactly opposite; he
then cuts a well-rounded flap, about 3 inehes long, with a quick sawing
movement, taking carve, after he feels the muscular resistance cease, to
sarry his knife on a little, so as to cut the skin longer than the muscles,

# 11 the flaps are ent of equal length, the cieatrix will be opposite. and perhaps ad-
herent to, the bone; this is very undesirable, thongh of less importance in a stump of
the upper than of the lower extremity.

+ In an amputation which passes through the musculo spiral groove, great care
must be taken 1o divide completely the nerve lying in this, before the bone is sawn.
The depth of this groove varies much. When it is considerable, the nerve may easily
escape division and be frayed by the saw, giving rise, if overlooked, to a most painful,
bulbous end,

1 In Fig. 27 the surgeon is supposed to be standing outside the left arm.

e
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the knife being finally brought out quickly and perpendicularly to
the skin. The flap being then lightly raised, without forcible retrac-
tion, the knife is then passed behind the bone at the bage of the
wound already made, and a posterior flap eut similar to the anterior,
but somewhat shorter. Both flaps are then retracted, any remaining

Fia. 27.

(Fergusson,)

muscular fibres divided with circular sweeps of the knife, and the
bone exposed a little above the junction of the flaps. The saw is

then applied after eareful division of the periosteum. The brachial
artery will either be found in the posterior flap, or if, as both flaps are

Fiag. 28,

made, the soft parts are drawn a little from the humerus, the main
artery and nerves will be left, and must be cut square with the cireu-
lar sweeps of the knife,

If it be preferred, lateral flaps ean be made by transfixion, one, of

course, being eut longer than the other if this is rendered desirable by
the condition of the soft parts.
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iii. Combined Skin and Transfixion Flaps ( Fig. 28).—This,
a very speedy and eflicient method, may be made use of here. An
anterior flap of skin and fasecie, about 3 inches long, having heen
marked out (p. 93) and dissected up, the bulk of the soft parts behind
the bone are drawn a little away from it, the knife passed behind the
humerus, and a posterior flap, somewhat shorter, cut by transfixion.

iv. Circular (Fig. 29).—Owing to the moderate size of the limb,
and its eircular shape, this is the place, above all others, where this
method can be made use of, especially in limbs which are not very

bulky. Whether he make use of it in after-life or no, the student
should always perform a cireular amputation here on the dead
subject.

Standing as before, or on the outer =ide of either limb, the surgeon,
with his left hand, draws up strongly the skin, and passes his knife
under the arm, then above, and so around it, till, by dropping the
point vertieally, the back of the knife looks towards him, and the heel
rests on the part of the arm nearest to him. A cireular sweep is then
made round the limb, the completion of this being aided by the assistant
in charge of the limb, who should rotate it so0 as to make the tissues
meet the knife. A cuff-like flap of skin and fascie® is then raised, for
2} or 3 inches, with light touches of the knife, and, having been
folded back, the museles are cut through close to the reflected skin.§
The cut museles are next retracted by the operator’s left hand, and
the remaining soft parts, with the main vessels and nerves, are
gsevered clean and square.l The bone is then freed for § inch, and
the periosteum, having been divided, is sawn through as high as
possible.

¥ Bee p. 61.

i By some it is advised to eut the biceps rather longer than the rest, owing to its
retracting more, as it is not attached to the humerns.

T See the remarks (foot-note, p. 92) on the importance of =ecnring thorongh and
clean division of the musculo spiral nerve when the amputation passes through the
groove.
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EXCISION IN CONTINUITY OF THE SHAFT OF THE
HUMERUS.

This operation has been especially discussed in its application to
gunshot wounds. By the term “ excision in continuity,” deliberate
removal, the periosteum being preserved as far as possible, of portions
of the shaft of the humerus—e, ¢., 2-6 inches—is meant ; and from it
such operations as incision and removal of splinters, operations for
necrosis and for psendo-arthros=is, should be excluded.

D, Otis® thus writes of this operation: “ I cannot discern that the
experience of the war lends any support to the doctrine of the justi-
fiability of operations of this nature except in very exceptional cases.
The numerical returns, and the necessarily abbreviated summaries,
may appear, at first glance, to represent the results in a favorable
light, but a more precise analysis reveals most lamentable conelu-
BIONIE: & .. . The mortality rate is nearly double that observed in the
cases treated by expectant measures, and more than 12 per cent.
higher than the fatality in alarger series of primary amputations in the
upper third of the arm. Moreover, in the 477 cases of recovery there
were no less than 99 instances in which ‘no bony union’ was reported,
and 65 others recorded as examples of *false joint.” There were also
amongst the cases reported as *sueccessful’ 37 instances of consecutive
amputation of the arm. Recourse was had to ulterior exarticulation
or amputation in 64 patients, of whom 27 perished.

“Such evidence warrants the assertion that early execision in the
continuity of the humerus after injury can seldom be justifiable, a
conclusion at which Enropean surgeons had already arrived from the
experience of the Schleswig-Holstein and Danich wars, and which
had been confirmed by more recent observations. The coaptation of
the resected ends of the bones by silver wires was sometimes prac-
ticed, with few illustrations of favorable results. Examination of the
details of many of the formal primary excisions in the shaft strengthens
the impression that they were for the most part unnecessary and in-
jurious.”

Causes of Failure after Excision of the Humerus in Con-
tinuity.—Amongst these are:

1. Osteo-myvelitis and pyvaemia,

£ Med. and Surg. Hist of the War of the Rebellion, pt. ii. p. 693 ef s0q.  In Cirenlar
No. 3, p. 223, ceven “snccessful” cases are briefly reported. In one of these, two
months after the removal of 3 inches of the shaft (the operation being performed for
caries a vear after a gunshot injury ), bony union had taken place, the funetions of the
hand and arm were well performed. The patient could lift # or 10 Ibs, and the arm
was still becoming stronger. The bone renewed is said to have been completely
denuded of its periostenm in its entire circumference,
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2. Secondary hsemorrhage.
3. Secondary neecrosis,

4. Non-union, leading to a limb which dangles® or is flail-like, and
is more or less useless in spite of a support.

While excision in econtinuity of the humerus is to be econdemned
as a primary operation, and while the same operation performed sec-
ondarily for necrosis may lead to a limb which is of little use without
an artificial support, the following case of Dr. Macewen’st shows what
ingenuity and perseverance may effect in such cases, and proves that
detached portions of bone deprived of their periosteum are capable of
living and growing after transplantation:

A boy, aged two, had complete] necrosis of the shaft of his right
humerus after suppurative periostitis. The necrosed bone was re-
moved about nine weeks after the onset of the periostitis, leaving
the layer of granulations covering the periosteum intaet, and forming
a tube, which was kept patent by dressings suitably inserted until the
whole space had granulated up. No bone grew from the periosteum,
except a small part next the proximal epiphyvsis, where, at the out-
set, the periosteum was found covered by plaques of adherent osseous
tissue. From the whole of the remainder there was no osseouns de-
position, the result being a flail-like arm. Fifteen months subse-
quently he returned to the Glasgow Royal Infirmary, his parents
desiring that the arm should be removed, it being worse than useless,
inasmuch as he required the other hand and arm to look after the
flail-like one, which was constantly dangling in the way. The con-
dition of the arm was as follows: The bone had not increased in
length since he left the hospital.  When the limb was allowed to hang
by the side, the measurement, from the tip of the acromion process to
the distal extremity of the humeral shaft, was nearly 2 inches. The
proximal fragment was conical, and tapering from the rounded head
to a narrow spike-like extremity. From this to the condyles there
was a complete absence of hone, there being nothing but soft tissues
in the gap. The museular power was good, but when he attempted
to raise his arm a eontraction of the muscles took place, the condyles

# There is a good illustration of this result in Fig. 506, loe. supra eif., p. 632, Fur-
ther details are needed of the amonnt of use made of, and the ultimate advantage
acerning from, the ingenions apparatus of Dr. Hudson, which was supplied to many of
these cases. In one (Cireular 3, p. 223), the arm being unreliable owing to want of
leverage, the incipient usefulness of this apparatus, supplied two years and a half after
the injury, is stated to have been “ highly gratifving and efficacions.”

t Annals of Surgery, vol. vi,, No. 4, p. 301.

¥ Dr. Macewen points out that it is probable that in the outset of this case the
nutrient artery of the humerns was oceluded or separated in the intensity of the sap-
purating process. The periosteum which remained, not only did not produce bone,
but fifteen months later appeared 1o have been completely absorbed.
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being drawn towards the proximal extremity, while some fibres
of the deltoid raised the spike-like process of the upper portion,
causing it to project, as if about to penetrate the skin. IHere the
action ceased, the soft parts in the gap appearing like a rope during
the muscular contraction. He could not raise his forearm to his
breast, the lever and fulerum needed being wanting. It was deter-
mined to supply these by transplantation from other human bones.
In the wards there were numerous eases of marked anterior tibial
curves, from which wedges of bone had to be removed, and these were
used as transplants. An incision was made into the upper third of
the humerus, exposing the head of the bone. Its extremity, for fully
} inch, was found to be ecartilaginous. The eartilaginous spike-like
process was removed, leaving there a portion of bone, which measured
1§ inch from the tip of the acromion.  From this point a suleus, about
2 inches long, was made, downwards, between the muscles. The
former presence of bone was nowhere indicated, and there was no
vestige of periosteum, and the =ole guide as to the correct position into
which the transplant was placed was an anatomical one® Two
wedges of hone were then removed from the tibia of a patient, aged
six, affected with anterior curves. The base of these osseous wedges
consisted of the anterior portion of the tibia, along with its periostenm.
After removal they were cut into minute fragments with the chisel,
quite irrespective of the periosteum.  The bulk of the fragments had
no periosteum adhering to them, they having been taken from the
interior of the bone. They were then deposited into the muscular
suleus in the boy’s arm, and the tissues drawn over them and ecare-
fully adjusted. The wound healed without pus production.t Two
months after, a portion of bone 1 inch in length and § inch in thick-
ness, was found firmly attached to the upper fragment of the hmmerns,
In moving the finger from the head of the bone towards the graft, the
latter could be easily distinguished by the sudden inerease in the
breadth. Now, instead of the former sharp spike, the upper fragment
ended obtusely. Two other wedges of bone, of larger size than the
first, were similarly dealt with and inserted two months after the first.
These filled up the gap in the arm to the extent of 4} inches, the arm
then measuring 6 inches in length. Soon the utility of the arm was
greatly restored.

Seven years afterwards the patient was seen and examined. The
ghaft of the humerus was found to have inereased in length by 13
inches, being now 7i inches ; it had inereased in eircumference to a

* Le, the only guide was by recognizing the relative positions which the muscles
ought to occupy towards the humerus.

T The importance of this statement, and its effect upon the very happy resolt of the
casz, will not escape the reader.
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marked extent, and had assumed a somewhat irregular shape. The
patient could use his arm for a great many purposes—taking his food,
adjusting his clothes, and in many games.

In some remarks on this case, Dr. Macewen advances the following
arguments against the supposition that the new bone grew from old
periostenm : (1) If any of this had existed and possessed osteogenie
power, it had ample time to reveal itself by osseous growth during the
fifteen months which had elapsed between the removal of the dead
bone and the transplantation of the new. (2) In opening the suleus
between the museles for the reception of the transplants, no perios-
teum or anything like fibroug membrane was seen. (3) The growth
of the bone was at first only commensurate with the insertion of the
transplants, there being no indication of any osseous growth in the
vieinity of these which might have arisen from the supposed stimu-
lation of the periostenm. (4) The =olid humerus still retains the
irregularities of shape which the transplants were permitted to assume
in the tissues.

OPERATIONS ON MUSCULO-SPIRAL NERVE.

Suture of this nerve after injuries to it in different parts of its course
15 referred to under the heading of * Nerve-suture,”

There is another lesion to which this nerve is, owing to its close
connection with the shaft of the humerus, oceasionally liable after
fracture of that bone—viz., compression by callus® M. Ollier f many
vears ago recorded a case of this kind suceesstully treated by surgery.
A man, aged twenty-two, had suffered a compound fracture of the
richt humerus, through the musculo-gpiral groove. Four months
later, the fracture having firmly united, the extensors of the wrist and
fingers were completely paralyzed, and sensibility along the eourse of
the radial was much diminished. The integrity of the funetions of
the triceps seemed to show that the lesion must be seated below the
commencement at the musculo-spiral groove, where the branches to
that musecle are given off. M. Ollier concluded that the nerve was
compressed either by one of the fragments or by exuberant callus,
Prolonged treatment directed towards the removal of the callus having
failed, the patient was submitted to operation. An incision having
been made in the presumed direction of the nerve, o as to expose it
in the external intermuscular septum, it was found by tracing a
branch upwards. A gutter was next cut with chisel and mallet for 14
inches through the callus, this step exposing the nerve, swollen and

— e — — e — —

# The oceasional abundance of this eallus may, perhaps, be in part accounted for

by the great thickness of the periosteum of the humerns,
% Syd. Soc. Bien. Retr.,, 1865, 1866, p. 204: Gaz. Hebd., 1865, p. 515,
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hypertrophied in its lower part, and above, strangled (as if by a liga-
ture) by a point of bone apparently belonging to the lower fragment.
This point being cut off, and a probe passed behind the nerve to secure
its complete isolation, the nerve was then followed for § inch above
and below the bony canal, 20 as to ensure its liberation, and, in order
to obviate any reproduction of bone, the periostenm was removed all
round. The nerve was not disturbed from its gutter for fear of con-
tusing or stretching it.  The wound healed rapidly. From the sixth
day the patient experienced some pricking sensations on the back and
outer part of the forearm, and sensibility began to inerease in the
thumb and forefinger.  On the twentieth day he could raise his hand
a little by voluntary efforts, and when he left the hospital six months
and a half after the operation, he insisted on going back to his work
in the fields.

A second case of this nature occurred in the practice of M. Trélat,
and a third has been recorded by M. Tillaux.* The patient was a
man of fifty, who had fractured the middle of hiz humerus without
any lesion to the nerves at the time.  When the splints were removed
there was complete paralysis of the extensors.  Four months after the
aceident, M. Tillaux operated to free the nerve from the pressure of
the eallus. The trunk of the musculo-spiral was easily dizcovered by
an incision made below the fracture between the brachialis anticus
and the supinator longus. The nerve was then followed up, set free
from the fibro-bony material which surrounded it, and the bony
edeges of the gutter were removed with the chisel.  Three months after
the operation the patient was completely eured.

CHAPTER VI.

OPERATIONS ON THE AXILLA AND SHOULDER.

LIGATURE OF AXILLARY ARTERY (Figs. 30 and 31).

Indications.
1. Wound of the artery.f
2. Aneurism of the brachial high up.]

# Traité d' Anatomie topographigue, p. 511,

T In some wounds of the artery, the surrounding parts—e.q, veins and nerves—may
be so injured that the vitality of the limb is impaired bevond what ligatnre and nerve-
snture can do, and the advizability of amputating at the shonlder-joint must be con-
sidered.

t Dr. Holt ( Amer. Journ. Med, Sei., April, 1332) mentions a case (p. 335) of anen-
rism of the right brachial at its npper third; ligature of the axillary in its lower
third ; =econdary hemorrhage; ligature of the axillary artery in its upper third ; cure.
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More rarely still—

3. As a distal operation for aneurism of the subelavian.

4. Very occasionally, as the old operation after rupture of the axil-
lary artery in shoulder dislocations (p. 112),

5. Very occasionally, as the old operation for axillary aneurism
(p- 111).

6. For hasmorrhage fromn malignant disease in the axilla.

These eases are extremely rave, but a good instanee, and one showing
the difficulty of meeting them, has lately been published by Mr.
Savory (Med. Chir. Trans., vol. Ixix. p. 157). During an attempt made
to remove a sarcomatous growth from the axillary region, it was
found, after division of the pectoral museles, that the growth com-
pletely invested the axillary vessels for 3 or 4 inches in the upper
part of their course.  Though the knife was not used here at all, arte-
rial blood began to gush up from this region, and, as no artery could
be found even after division of the axillary vein, two pressure forceps
were applied to the bleeding spots and left in sitw, as all attempts to
apply ligatures were futile. ‘1he man rallied from the operation, and
for just a week went on as well as possible,  Then, on a sudden, vio-
lent hsemorrhage recurred, and death followed at onee.

On tracing the axillary artery from below, an irregular aperture
was found in the artery, just above the lower border of the tumar,
and from this point upwards the artery was completely broken up,
g0 that for 2 or 3 inches no further trace of arterial wall could be
discovered. The boundary of the eavity beyond, through which the
blood must have passed, appeared to be simply the substance of the
tumor, until at its upper part, just below the clavicle, arterial wall
was again found.

Operations.—Ligature of the first and the third parts of the artery
will be first deseribed, and then the old operation.

i. Ligature of the First Part (Fig. 50).—This operation is very

arely performed on the living subject®* Owing to the depth of the
vessel here, its most important and intimate surroundings, and the
risk of secondary hawmorrhage from the vessels which lie so cloze to
the knot, ligature of the third part of the subelavian is preferred if
ligature be required for axillary aneurism. On the dead subject the
student should always take the oportunity of tying the first part of
the axillary, as it is an excellent test of anatomical knowledge and
practical skill.

Lixng—From the centre of the clavicle (with the arm drawn from
the side) to the inner margin of the coraco-brachialis.

Guipe.—The above line, and the inner margin of corac u-hl.!{_hmll‘s

(p. 109).

# See the last nole.
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RELATIONS : Ix Froxr. -
Skin; fascize; fibres of platvsma. Supra-clavieular nerve.
Pectoralis major (with muscular branches).
Costo-coracoid membrane.
Cephalic vein.  Acromio-thoracie vessels,

QuT=IDE, I xsIDE.

Axillary artery,
Outer and inner cords first part. Axillary vein.

of brachial plexus.
BeHixD.
First digitation of serratus magnus.
First intercostal space and muscle.
Posterior thoracic nerve.

Collateral Circulation.

(a) If the artery be tied in its first part, and the ligature be placed
above the acromio-thoracic, the vessels concerned will be the same as
those which earry on the blood supply atter ligature of the third part
of the subclavian (g.v.).

(b) If the artery be tied in its third part and the ligature be placed
below the circumflex arteries, the anastomosing vessels will be the
same asg after ligature of the brachial above the superior profunda
(p. 94).

(¢) If the artery be tied in its third part, and the ligature be placed
between the cireumflex and subscapular arteries, the chief vessels
concerned are:

ABOVE. BeLow.
The supra-scapular
The acromio-thoraciec
(d) If in tying the third part of the artery the ligature be placed
above the subscapular, the anastomoses are more numerous—viz., in
addition to those just given:

} with The posterior circumflex.

ABOVE. Berow.
The supra-scapular
The posterior scapular

Operation.—The vessel may be secured in the following ways.
The first two are recommended,

A. By a curved incision below the clavicle. This gives the neces-
sary room, but has the disadvantage of dividing the pectoralis major
and its large muscular branches.

B. By an incision in the interval between the peectoralis major and
deltoid (Fig. 30). This method scarcely gives sufficient room, espe-
cially if the parts are displaced by effused blood, ete., and it is well
to supplement the incision in the interval by one partly detaching

} with The subscapular.
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the pectoralis from the claviele (p. 109).  While this plan involves less
heemorrhage from the pectoralis major, care must be taken to avoid the
cephalic vein and acromio-thoracie branches which lie in this interval.

(. By an inecision in the line of the artery—viz., one 3)—4 inches
long, starting from just outside the centre of the clavicle and passing
downwards and outwards. This has the disadvantage of cutting the
muscular branches of the pectoralis major, and gives less space than
the first two.

A. The limb being at first abducted, the surgeon, standing hetween
it and the body, which is brought to the edge of the table, makes a
curved incision, with its convexity downwards and about # inch from
the claviele, reaching from just outside the sterno-clavieular joint to
the coracoid process, the knife being used lightly at the outer end of
the ineision, 85 as to avoid wounding the cephalie vein and branches
of the acromio-thoracic vessels. The eclavieular origin of the pecto-
ralis major is then divided in the whole extent of the wound, and any
muscular branches which require it tied or twisted at once. The
cellular tissue beneath the muscle being next explored with tip of
finger and director, the upper border of the pectoralis minor is defined,
and this musele drawn downwards. The costo-coracoid membrane
must next be most carefully torn through close to the eoracoid pro-
cess, which is a good guide, by means of a fine-pointed steel director,
the cephalie vein and acromio-thoraecic veszels being most serupulounsly
avoided. The wound all this time must be kept dry, and, if needful,
a large laryngeal mirror may be usefully emploved in throwing light
into the bottom of the deep wound. The pulsation of the artery being
felt for and the sheath exposed,® the vessel itself 15 to be carefully
cleaned and separated from the vein, which lies below and in front,
and from the brachial cords, which are above the artery. The needle
should be passed from below o as to avoeid the vein.t

B. By an incision made between the pectoralis major and deltoid
(Fig. 30).

The limb and the surgeon being in the same position as in the
operation just given, an incision is made obliquely downwards and
outwards between the above muscles, commencing a little below the
clavicle opposite to the coracoid process. Care being taken to avoid
the cephalic vein and branches of the acromio-thoracic vessels, the
muscles are separated, and, to gain more room,} a transverse ineigion
is made running inwards along the lower border of the clavicle, and

* The parts may now be advantageonsly relaxed by adducting the arm.

t The patient must be prepared for probably weakened or limited use of his limb
for some time, at least, after the main arterial trunk has been ligatured.

I This step is advoeated by Mr Rivington (Brit. Med. Journ., 18385, vol. i. p. 1040).
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detaching as much as is required of the clavicular origin of the pecto-
ralis major from the bone. This flap can be turned inwards and
downwards without any interference with the nerve supply of the

Fiz. 31.

Fia. 30.

Fie. 80, —Part of the clavienlar origin of the pectoralis major has been turned inwands with
the lap of skin. The costo-coracoid membrane is seen cnt above and below the artery, in the
latter case being turned down over the pectoralis minor.

The cephalie vein rons up along the inner edge of the deltoid : another vein lies on the cords
of the brachial plexus above the artery, while some other veins eross the upper part of the wound.

FiG. 31.—The lower ineision shows ligature of the brachial in the middle of the arm (p. 85).
The artery is immediately internal to the inner edge of the biceps, the median nerve having
crossed the veszel rather high up.

In the lHgature of the third part of the axillary, the artery, with the median nerve on the outer
and the ulnar on the inner side, les just internal to the coraco-brachialis. In both the opera-
tions too mueh of the nerves is shown,

muscle, and, owing to its high division, less heemorrhage is met with
by this method. The deltoid being strongly drawn outwards with a
retractor, the upper border of the pectoralis minor is defined, and the
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operation completed as in the account already given, the parts being
relaxed at this stage by adduction of the arm.

ii. Ligature of the Third Part of the Axillary Artery
(Fig. 31).

Lixg.—From the centre of the claviele with the arm drawn from
the side to the inner margin of the coraco-brachialis,

Guink.—The above line. A line drawn from the junction of the
middle and anterior thirds of the axilla, along the inner border of the
coraco-brachialis,

RELATIONS:! Ix Froxt.

Skin ; fascie.
Pectoralis major.

OUTSIDE. [ NsIDE,
-:'Illlli*f{':ll]f‘l—{'lll:ll‘ll'f‘ﬂl:-'-,ll'l{'- & zillay nridry. Internal (:..ut:uurnu:S;
dian. Inner h:lljill_"r‘ third part. ulnar. Axillary vein
of coraco-brachialis. Or venae comites.

Benixp.
Subscapularis. Latissimus dorsi.  Teres major.
Cirecumftex. Musculo-spiral.

Operation (Fig. 31).—This resembles somewhat that for ligature
of the brachial in the middle of the arm. As with the brachial, so
with the axillary here; though the vessel is comparatively superficial,
it is not an easy one to hit off at once, owing to the numerous sur-
rounding nerves, which may resemble the artery closely, especially if
blood-stained.

The arm being extended from the side and rotated slightly ont-
wards, the surgeon, sitting between the limb and the trunk, makes an
incision, 24 or 3 inches long, at the junction of the anterior and mid-
dle thirds of the space along the inner border of the coraco-brachialis
(Fig. 31). The incision may be begzun above or below, as is most
convenient. Skin and fascize being divided, and the point of a direc-
tor used more deeply, the axillary vein and the median nerve should
he identified, the latter drawn inwards and the former, together with
the coraco-brachialis, outwards. The artery is then made sure of]
eleaned, and the needle passed from within outwards, the neighbor-
hood of any large branch, such as the subscapular or the circumflex,
being avoided, and the needle being kept very cloze to the artery.

iii. Old Operation of Ligature of Axillary Artery for
Some Cases of Axillary Aneurism and Injured Axillary
Artery.—This method may be made use of in the following in-
stances :

1. When pressure has failed in the above cases.

2. Where pressure is unsuitable owing to the rapid increase, and
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large size, of the aneurism ; the condition of the parts over it; or the
inability of the patient to bear pain.

3. Where, owing to the displacement of the clavicle, ligature of the
subelavian is not likely to be practicable, or where the condition of
the coverings of the aneurism is such that this step, even if carried
out, will not avert suppuratien, slonghing, ete.

Prof. Svme ( Observations in Clin, Surgery, p. 140 et seq.), holding that
the old method would certainly remedy cases not amenable to liga-
ture of the subelavian, and that even in cases where the latter is prac-
ticable the former might be preferable, made use of it in three cases,
the patients being aged fifty, forty-seven, and about fifty respectively.
In the first case, the skin in the neighborhood of the shoulder-joint
was dugky red and vesicating, and the patient beginning to wander
in his mind. In the third, after the operation, delirinom tremens set
in, with excessive suppuration and sloughing of the tissues of the limb.
.l!‘lll t]l.rt"i," i‘l,‘L:Lr".'l*]“{'l:l.

The following is an account of the operation in Prof. Syme’s words
(loe. supra cit. p. 143): “ I made an incision along the outer edge of
the sterno-mastoid through the platvsma myoides and fascia of the
neck, so as to allow a finger to be pushed down to the situation where
the subelavian lies upon the first rib. I then opened the tumor®
when a tremendous gush of blood showed that the artery was not ef-
fectually compressed ; but while I plugged the aperture with my hand,
Mr. Lister, who assisted me, by a slight movement of his finger, which
had been thrust deeply under the upper edge of the tumor and
through the clots contained in it, at length suceceeded in getting com-
mand of the vessel. 1 then laid the cavity freely open, and with both
hands scooped out nearly 7 pounds of coagulated blood.  The axillary
artery appearcd to have been torn across, and, as the lower orifice
still bled freely, I tied it in the first instance, next eut through the
lesser pectoral musele close up to the claviele, and, holding the upper
end of the vessel between my finger and thumb, passed an aneurism
needle so as to apply a ligature about ! inch above the orifice. The
extreme elevation of the claviele, which rendered the artery so inae-
eessible from above, of course facilitated this procedure from below.
Everything went on favorably afterwards.”

Sir J. Paget and Mr, Callender (St. Bartholomew’s Hosp. Reps., vol.
ii.) made a =~shaped incision, eutting parallel with the lower margin
of the peectoralis major, and a second at right angles to the first
straight up through the whole width of the pectoralizs major.

A short space may be allotted here to that most important accident

— e - —— - -

* In one of his cases, while laying open the cavity, Prof. Syme had to avoid the
radial artery, which ran over the sorfuce of the sac.



112 OPERATIONS ON THE UPPER EXTREMITY,

which has happened to =0 many surgeons—viz., rupture of the ax-
illary artery while dislocations of the shoulder are being reduced. Of
late vears the great fatality which the old operation has met with here
has been pointed out. Dr. Stimson ( Ann. of Swrg., Nov., 1885) draws
the following conelusions from forty-four cases: * Conservative treat-
ment—viz., complete rest with direct pressure—may properly be tried
at first, especially if the tumor is small, recent, and not inereasing,
but ghould not be prolonged if the symptoms do not promptly yield ;
and, secondly, in case of resort to operation, ligature of the subelavian
or disarticulation at the shoulder is to be preferred to inecision of the
sac and double ligature of the arterv.” Of seven cases of double liga-
ture of the artery, all were fatal. Of fourteen of ligature of the sub-
clavian, five recovered. Without operation, thirteen died, six re-
covered. Of four cases of amputation at the shoulder, only one
recovered. Repeated puncture is always fatal. Kirte, of Berlin
(Arek. f. Elin. Chir., Bd. xxvii. Hft. 3, quoted by Dr. Stimson}), is of
opinion that in many cases the injury to the artery is caused at the
time of the accident, but hamorrhage does not come on till after re-
duction is brought about, as the vessel is compressed by the head of
the bone. As to the exact cause of the injury to the vessel when it
takes place at the time of the reduetion, it is probable that some special
condition exizgts to account for it, ag 20 many old dislocations are re-
duced with much force, used with impunity—e.gq., atheroma; adhe-
sion of the artery to the head of the bone; too great or misapplied
force in reduction, viz., use of the boot. in elevation ; projection of a
fragment or a spicule of bone. It is usually the axillary artery, or
one of its branches, which gives way ; much more rarely (four out of
forty-four eases), the axillary vein.

The following remarks with which Mr. Holmes® ( Hunterian Lect-
ures) summed up the treatment of axillary aneurism are well worthy
of thoughtful perusal :

“1. There are a great number of these aneurisms, both traumatic and
spontaneous, which are amenable to gradual intermitting pressure
when carefully applied to the artery above the tumor.

“2, That in cases where this is not possible, from the pain which
the person experiences on pressure, the application of rapid total com-
pression under anwesthesia may effect a cure.

3. That the ligature of the subelavian is so dangerous an operation,
hoth from its own risks and the proximity of the sae, that it ought to
be restrieted to cases where pressure has failed, and to those in which,
from the size and rapid growth of the axillary swelling the surgeon
thinks pressure unadvisable.

* Lancet, September 27, 1873,
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“4. That the old operation is to be preferred to ligature of the sub-
elavian in cases of ruptured artery, and that it may be practiced in
cases where, from the elevation of the shoulder or from the extent of
the swelling, the surgeon would find it difficult to tie the subelavian.,
or fears, in doing so, to injure the sac, but that the anatomical rela-
tions of axillary aneurisms render this a peeuliarly hazardous pro-
ceeding, and the surgeon should always be prepared to amputate if
NEecessary.

“5. That in wvery large axillary aneurisms, if any treatment he
adopted, the arm should be amputated at the shoulder-joint® after
ligature of the subelavian.”

AMPUTATION AT THE SHOULDER-JOINT.

Indicaticns.

i. Compound comminuted fractures—e. g., railway and machinery
accidents.

ii. Gunshot injuries.—Amputation here is divided by Dr. Otist into
—(1) Primary, or before the third day; (2) Intermediary, or cases in
which the operation was performed between the third and the thirtieth
days ; (5) Secondary, in which the operation was performed later than
the thirtieth day.

(1) Primary.—The mortality here was 24 per cent. The indiea-
tions for amputations so soon after the injury ave chiefly—(a) A limb
torn off partially, but too high to admit of any other amputation : (5)
Severe comminuted fracture of the upper end of the humerns, with
extensive injury to the vessels and nerves; (¢) Such a fracture hich
up, with severe splintering extending down below the insertions of the
pectoralis major and the latissimus dorsi.

(2) Intermediary.—The mortality here, 45 per cent., was nearly
double that of the primary. This seems to have been brought about
largely by the fact that the operation was now performed through
soft parts, the seat, at this time, of unhealthy inflammation, and thus
prone to lead to secondary hemorrhage, pyiemia, sloughing, ete.

(3) Secondary.—The caunses for this deferred operation were chiefly
hemorrhage, gangrene, profuse suppuration, hopeless disease of the
humerus, sometimes with consecutive implication of the joint, chronic
osteo-myelitis, or necrosis of the entire humerus. The mortality was
28 per cent.

From the above it is evident that the necessary examination should
be made, and the operation performed, as soon after the injury as
possible consistent with the state of the patient, the difference hetween

—_—— o - — C—— I —

= e i
* Med. and .S!H'g... HHist, q,l" the War iﬂl" the Rebellion, pt. 1l p- 613 e a0,
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operating in sound and diseased parts, and the neighborhood of the
joint to the chest, if a septic condition of the wound sets in, being
borne in mind. ' ;

1ii. New growths.—If these involve the scapula or its processes,
amputation at the shoulder-joint should be combined with removal of
the seapula (p. 144).%

iv. Disease of the shoulder-joint unsuited for, or persisting after
failure of excision.

v. For osteo-myelitis and neerosis of humerus resisting other treat-
ment, or complicated with early blood-poisoning.

vi. For rapidly spreading gangrene or gangrenous cellulitis with
threatening .‘:w]nii.t'.'{']ni:l.

Mr. Heath (Clin, Soc. Trans., vol. xiv. p. 114) has recorded such
a case in which this amputation was needed to save life. A nurse
had pricked her finger deeply with a pin hidden in some of the
clothes of a lady who had died of virulent puerperal septiczemia ; gan-
grenous cellulitis rapidly set in, and extended in spite of ineisions ; on
the sixth day the gangrene appeared to be arrested in the forearm,
though there was a blush of advaneing mischief up the arm. In the
afternoon of the same day sudden extension took place, and Mr.
Heath removed the arm at the shoulder-joint, the patient ultimately
making a good recovery.

The operation chosen was by outer and inner flaps, the former
siving a fairly healthy flap of deltoid, the latter having to be cut very
short owing to the infiltration of the axilla. The dressings became
offensive, but the stump healed well,

vii. Amputation at the shoulder-joint may be called for in the fol-
lowing cases of aneuri=m :

A. In some cases of subelavian aneurism where other means have
failed or are impracticable ; where the aneurism is rapidly increasing ;
where the pain is constant and agonizing ; and where the limb is
threatening to become gangrenous.  While the principle of this opera-
tion appears to be physiologically sound—i.e., to enable distal ligature
to be performed on the face of the stump, and that, by removal of the
limb, the amount of blood passing through the aneurism may be
diminished—the results hitherto have not been very suecessful. Thus,
in Prof. Spenee’st case, a man aged thirty-three, with a subclavain
aneurism, probably encroaching on the second, if not the first, part of
the artery, with exeruciating pain and threatening gangrene, amputa-
tion at the shoulder-joint was followed by diminution in the pulsation

s s e — s —

# The gquestion of the possibility of saving the limb and removing the growth by
exq,:_i.-ai::ru of the head of the humerus is considered at p. 128,
i Med. Char. Trans., vol. lii. p. 306,
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and size of the sac, but with little formation of eoagula. Death took
place four years afterwards, probably from extension of the aneurism
to the innominate and aorta. In this case the operation, though it
had but little effect in consolidating the sac, undoubtedly prolonged
life, as gangrene was threatening, and the second part of the artery
was almost certainly affected, thus rendering the case a most unfavor-
able one. In Mr. Holden's* caze the patient was almost in exfremis, and
the sae gave way. In Mr. H. Smith’st case an intra-thoracic portion
of the aneurism alzo ruptured, there being no evidence as to benefit
or otherwise. In Mr. Heath’s] ease (the aneurism being perhaps
traumatic in origin, and of the false cireumseribed kind) the effect on
the aneurism was so transient as to be practically nil. Two mouths
after the amputation, as the aneurism continued to increase in size,
Mr. Heath introduced into the sac three pairs of fine sewing needles,
making each pair eross within the sac. Considerable elotting took
place around the needles, which were withdrawn on the fifth day.
The aneurism gradually became solid, but the patient sank s=oon
after from bronchitis. Mr. Heath concluded that amputation at the
shoulder-joint for aneurism is not a satisfactory proceeding, but the
majority of surgeons present were in favor of further trials of this
mode of treatment if it could be resorted to early.

B. With the same objects in view, amputation at the shoulder-joint
may be required in some cases of axillary aneurism complicated with
extension of the sac upwards, much elevation of the shoulder, condi-
tions which may render compression or ligature of the subelavian im-
possible, removal of the limb being additionally called for if agonizing
pain or threatening gangrene is present.,

Prof. Syme$ briefly alludes to two such successful cases, in one of
which gangrene was threatening: “ In a case of axillary aneurism in
a gentleman of about fifty-two years of age, where ligature was pre-
vented by intense inflammation of the arm, rapidly running on to
gangrene, I performed amputation at the shoulder-joint, cutting
through the sloughy sides of the aneurism and tying the artery where
it lay within the =sac.”

C. In some cases of inflamed axillary aneurism threatening sup-
puration, Mr. Erichsen|| points out that the question of this amputa-
tion may arise. As the old operation of opening the sae, turning out

* 8t. Basrthol. Hosp. Reports, vol. xiii.

1 Quoted by Mr. Heath, loe. infra eit.

I In a paper brought before the Medico-Chirnrgical Society ( Trans., vol. Ixiii. p.
65). For the discussion on this, see Lancet, 1880, vol. i. p. 169; Beit, Med. Journ .
1880, vol, i. p. 205.

& Med. Chir. Trans., vol, xliii. p. 139.

| Swrg., vol. ii. p. 217.
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the elots, and securing the vessel above and below is impossible, owing
to the fact that the coats of the vessel, now softened, will not hold a
ligature, two courses only are open to the surgeon—viz. ligature of the
third part of the subclavian or amputation at the shoulder-joint.
While the former may be followed when the aneurism is moderate in
size and when there is no evidence of threatening gangrene, amputa-
tion must be resorted to when less favorable conditions are present.

If hemorrhage oceur from an inflamed axillary aneurism which
has runtured after the subelavian has been already tied, Mr. Erichsen,
of the two courses now open—viz., either to open the sac and try and
include the bleeding spot between two ligatures, or to amputate at the
shoulder-joint—strongly advises the latter.

The coats of the artery “in the immediate vicinity of the sac could
not, in accordance with what we know to be almost universally the
case in spontaneouns aneurisms of large size or old standing, be ex-
pected to be in anything like a sound, firm state, and would almost
certainly give way under pressure of the noose; or the vessel might
have undergone fusiform dilatation, as is common in this situation,
hefore giving rise to the circumscribed false aneurism, in which case
it would be impossible to surround it by a ligature ; or, again, the
subscapular or circumflex arteries might arise directly from, and pour
their recurrent blood into, the =ac or dilated artery, and, as they would
lie in the midst of inflamed and sloughing tissues, no attempt at in-
cluding them in a ligature could be successfully made. In such eir-
enmstances as these the danger of the patient would be considerably
inereased by the irvitation and inflammation that would be occasioned
by laying open and searching for the bleeding vessel in the sac of an
inflamed, suppurating, and sloughing aneurism, and much valuable
time would be lost in what must be a fruitless operation, at the close
of which it would, in all probability, become necessary to have re-
course to disarticulation at the shoulder-joint, and thus to remove the
whole dizease at once.”

D. In the words of the same writer,® * there is another form of
axillary aneurism that requires immediate amputation at the shoulder-
joint, whether the subelavian artery have previously been ligatured or
not; it is the cage of diffuse aneurism of the arm-pit, with threatened
or actual gangrene of the limb.”

Different Methods.—Of the thirty-six different methods which
have been enumerated, most will be found to differ in gome unimpor-
tant detail. Five methods will be deseribed here, which will be found
sufficient, if modified when needful, for all cases. The eircumstances
under which this amputation is performed do not admit of any one

* Loc. supra eil., p. 218.
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definite method being followed. Thus, after a railway aceident or
gunshot injury, the soft parts will be destroyed on at least one sur-
face. In amputating for malignant disease, skin flaps must be made
use of, transtixion being usually inadmissible, as the muscles should
be eut as short and as close as possible to their upper attachments, to
minimize the rigk of extension and recurrence. Instead of remember-
ing the length and size of differently named flaps, the surgeon will
have to be familiar with the anatomy of the parts, the position of the
vessels, and the best means of meeting haemorrhage.

The joint is g0 well covered that suflicient flaps can®™ nearly always
be provided, while the blood supply iz g0 abundant that sloughing
very rarely occurs, and even if it do so, from the results of injury or
hospital gangrene, the tissues of the chest will come forward suflici-
ently to close the wound. The fact that the cavity of the axilla gives
good drainage below is of much importance,

The following methods will be deseribed here: in the first two, skin
flaps are made; in the others (save in the Furneaux-Jordan method),
tranzfixion iz made use of, in part at least.

1. By lateral skin flaps.  The oval, or en raquette methods,
ii. Spence’s method.

ili. Superior and inferior flaps.

iv. Superior or deltoid flap.

v. Anterior and posterior flaps.

vi. Furneaux-Jordan methaod.

Means of arresting Hsemorrhage in Amputation at the
Shoulder-joint.—These are mainly two:

1. PrEssURE oN THE SupcLAVIAN.—] am of opinion that the more
the surgeon trusts to this plan solely, the more often will he have
cause to regret it.  Pressure, however well applied at the first with the
thumb, aided by a padded key or a weight, is too often rendered un-
certain by the necessary changes in pozition of the limb during the
operation, or by the pressure of assistants, a violent gush of blood at
the last showing to the surgeon that his confidenee in the artery being
secured is misplaced. Furthermore, an assistant so used is neces-
garily much in the way of the others aiding the surgeon. For the
above reasons I much prefer trusting to one or other of the two next
given,

2. CoMPRESSION OF THE INFERIOR OR ANTERIOR FLAP, AND 20 OF THE
VEssELs BEFORE THEY ARE cut (p. 123, Figs. 35, 86).

3. LIGATURING OR TWISTING THE VESSELS ON THE INNER ASPECT OF
THE LIMB BEFORE THEY ARE cuT (p. 119, Fig. 33).

P — = -

¥ In some cases of gunshot injury, it is necessary to get the chief flap fiom the
axillary region, and to bring this up and unite it to the cut margin of =kin over the
acrominm,
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4. SECURING THE VESSELS LOWER DOWN, IN THE Furxeavx-Jorpax
METHOD (p. 125).

5. Uske or ax Ixpra-Runeer Baxp.—This is applied after the same
method as that fully given in amputation at the hip-joint. In my
opinion, it ig unreliable, especially in those cases of accident in which,
the limb being mutilated high up, this operation is chiefly required.
For in these the band, being applied under the axilla and across the
body, slips up as soon as the head is disarticulated, allowing of
hleeding from the vessels, and coming, itself, most inconveniently into
the way of the operator.

i. Lateral Flaps—Oval—-En Raquette (Figs. 32 and 33).—
The method of Iateral flaps, or the above modifications of it, are those
which the student is especially recommended to practice. The fol-

Fia, 32,

lowing are the advantages: («) Cutting from without inwards, and by
lateral Haps, the surgeon can leave the internal one to the last, expose
the vessels by eutting down upon them, and secure them before going
farther. (#) One flap can be cut long and the other short, according
to the soft parts available. () Part of the inecisions in this method
may be made uze of to explore the condition of the shoulder-joint in
eages where the surgeon i= in doubt whether exeision or amputation
will be the wiser course ; and again, this method is easily employed
after failure of excision by an extension of the ineision of the above
operation.

The methods of arresting hiemorrhage are given at p. 117. The
patient being propped up sufliciently. brought to the edge of the table,
and rolled over to the opposite side, the surgeon, standing outside the
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abdueted™ limb on the right side, and inside it on the left, and having
marked with his left forefinger and thumb a point just below and ount-
side the coracoid process, and a corresponding point behind in the
mid-axilla ( Fig. 32), then reaches over, and, entering the knife in the
axilla, close to the thumb, euts an oval flap, about 4 inches long, con-
sisting of skin and faseiw, from the outer side of the limb, and ending
¢lose to his thumh. Without removing the knife, the surgeon next
marks out a similar flap on the inner side, cutting from above down-
wards, commencing just below the finger, and ending where the outer
flap began in the mid-axilla. The assistant in charge of the limb aids
the above by rotating the limb into convenient position. The flaps

Fic. 33, Fic. 34.

ﬁ

Fio. 33— Amputation at the shoulder-joint by lateral flaps. These are turned aside while the
axillary artery is =ecured by torsion before disarticulation is completed,
Fra. M.—Amputation al the shoulder-joint by Spence’s method.  (Stimson.)

are then dissected up and held out of the way. The vessels are next
exposzed, separated from the surrounding nerves, and secured, cither
by applyving two pairs of torsion-forceps (Fig. 53), dividing the vessel
between them and twisting both ends, or by passing an aneurism
needle, loaded with carbolized silk or chromic gut, under the artery,
and thus securing it with a ligature. The limb being then carried
across the chest, the outer part of the capsule is freely opened by
cutting on the head of the bone and the muscles attached to the great

* Three assistants are required in an ampuotation at the shoulder-joint—(1) To
manipulate the limb; (2) To grasp the artery in the inner or infevior flap, if desired ;
(3) To be ready with sponges or instruments.  If it be desired to have the subelavian
controlled, this must be done by No. 3, p. 117, If short-handed, the surgeon will
manipulate the limb himself,
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tuberosity thoroughly severed. The limb is next rotated outwards,
and the subseapularis tendon severed ; the biceps tendon being cut
and the capsule freely opened, the joint is well opened on the inner
gide. The head being then dislocated * by the assistant pressing the
elbow forwards and against the side, the knife is passed from the
outer side behind the dislocated head, and, being kept close to the
inner zide of the bone, is brought out through the structures on the
iner aspect of the arm, eare being taken, as the knife cuts its way out,
that it does so below the point where the large vessels have been
secured.

ii. Spence’s Method (Fig. 34).—This modification of the oval
method 15 especially suited to cases of failed excision,§ or to eases of
injury—e.q., gunshot—where the surgeon has to cut into and explore
the condition of the joint before deciding on exeision or amputation.
By its means an execision can readily be converted into a disarticu-
lation, if this step is found needful.

Other advantages, but less important ones, are:

1. The posterior circumflex artery is not divided, except in its small
terminal branches in front, whereas, both in the large deltoid flap and
the double flap methods, the trunk of the vessel is divided in the
early steps of the operation, and, retracting, often gives rise to embar-
rassing haemorrhage. '

2. The great ease with which disarticulation ean be accomplished.

3. The better form and greater fulness of the stump. Prof. Spence
points out that, however excellent are the results soon after other am-
putations at the shoulder-joint, some time later the shape of the stump
iz much altered, not merely from the atrophy common to all stumps,
but from retraction of the muscular elements of the flaps, the peeto-
ralis major retracting towards the sternum and the latissimus dorsi
and teres major towards the spine and seapula. By this tendency to
separation, a deep, ugly hollow results under the acromion.

The operation iz thus deseribed in Prof. Spence’s words: * Sup-
posing the right arm to be the subject of amputation.  The arm being
slightly abducted, and the head of the humerus rotated outwards if
possible, with a broad strong bistoury I begin by cutting down upon
the head of the humerus, immediately external to the coracoid pro-

-

# In any case where the leverage of the humerus is wanting, owing to this bone
being broken high up, the use of lion-forceps will facilitate disarticulation ; or the sar-
geon will follow the expedient of Prof. Syme, quoted by Sir J. Lister (Syst. of Surg.,
vol. il p. 712 and introdnee his finger into a wonnd in the capsule, for the purpose
of drawing down the head of the bone, <o as to gain access to its attachments.

+ At the present day, in cases of failed excision, the surgeon will often prefer to
make use of the modification of the Furneanx-Jordan method, p. 125,

1 Laneet, 1867, vol. i. p. 143 ; and Lect. on Surg., vol. ii. p. 662.
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cess, and carry the incigion down, through the elavieular fibres of the
deltoid and pectoralis major, till I reach the humeral attachment of
the latter muscle, which I divide. I then, with a gentle curve, earry
the incizion across and fairly through the lower fibres of the deltoid
towards the posterior border of the axilla, unless the textures be much
torn. I next mark out the line of the lower part of the inner section
by earrying an incision, through the skin and fat only, from the point
where my straight incision terminated, across the maulv of the arm, to
meet the incision at the outer part. This insures accuracy in the line
of union, but is not essential. If the fibres of the deltoid have been
thoroughly divided in the line of incision, the flap so marked out can
Le easily separated (by the point of the finger, without further use of
the knife) from the bone and joint, together with the trunk of the pos-
terior circumflex, which enters its deep surface, and drawn upwards
and backwards, so as to expose the head and tuberosities. The ten-
dinous insertions of the capsular muscles, the long head of the biceps,
and the capsule are next divided by cutting directly on the tuberosities
and head of the bone, and the broad subscapular tendon especially,
being very fully exposed by the incision, can be much more easily and
completely divided than in the double flap method. By keeping the
large outer flap out of the way by a broad copper spatula or the finger
of an assistant, and taking care to keep the edge of the knife close to
the bone, as in excigion, the trunk of the posterior circumflex is pro-
tected.  Disarticulation iz then accomplizshed, and the limb removed
by dividing the remaining soft parts on the axillary aspect. The only
vessel which bleeds is the anterior circumftlex, divided in the first in-
eision, and here, if necessary, a pair of cateh-forceps ean be placed on
it at once. In regard to the axillary vessels, they can either be com-
pressed by an assistant before completing the division of the soft parts
on the axillary aspect, or, as I often do in cases where it is wished to
avoid all risk, by a few touches of the bistoury the vessel can be ex-
posed, and can then be tied and divided between two ligatures, so as
to allow it to retract hefore dividing the other textures.”*
Surgeon-Major Porter, in his useful Surgeoin’s Pocket-book, p. 185, thus
deseribes a very similar operation which he accredits to Hamilton, of
the U. 8. Army : * The arm lying nearly against the side of the body,
with a large bistoury an incision is commenced at the middle point of
the extremity of the acromion process, or two or three lines above this
point, T and ctwrlml pv luzmlu qularly downward 14 m-:h tlm knife

¥ Where lhe hmll is very muse ul.lr, l’ruf Spence reu}mltaenflﬂl to raise the ﬂkm
and fat from the deltoid at the lower part, and then to divide the muscular fibres
higher up by a second incision, so as to avoid excess of musenlar tissne.

1 But, as pointed out in a foot-note below, p. 122, this earrying the incision above
the acromion may lead to the protrusion of this process throngh the wound.
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heing made to cut deeply until it touches the head of the humerns; at
thiz point the knife iz earried obliguely, and rather abruptly, out-
wards and downwards to the centre of the lower margin of the axilla
on the under surface of the arm; in thig second step of the incision,
the tissues are divided down to the bone until the axillary margin is
reached ; from this point to the termination of the inecision, only in-
teguments are divided, so that we may avoid wounding the axillary
artery. The knife is again introduced over the head of the humerus,
at the point where the perpendicular incision became oblique, and it
1s carried down upon the inside of the arm in the same manner as we
have deseribed upon the outside.  One assistant pulling asunder the
lips of the wound upon the top of the shoulder, while a second carries
the elbow slightly across the body, and rotates the head of the hu-
merus outwards so as to expose the capsule and long head of the bi-
ceps, the surgeon divides them, and at the same moment the head of
the humerus springs from its socket. The knife is then passed under
the head of the bone from above, and, as soon as the face of the in-
strument has fairly reached the surgical neck, an assistant, standing
at the head of the patient, pushes the thumbs of both hands into
the wound above the knife, while the fingers remain in the axilla. He
thus grasps and controls the axillary artery. The operation iz com-
pleted by carryving the knife downwards close to the bone until the
apex of the intecumentary wound in the axilla is reached, and then
cutting almost directly outwards, Care must be taken not to sever
the parts containing the artery until the knife has arrived at the lower
margin of the axilla.”

iii. Amputation by Superior and Inferior Flaps (Figs. 55
and 36).—The patient being brought to the edge of the table, turned
sufficiently over, and his shoulders supported by pillows, the assistants
are arranged as before.  The arm being a little raised® so as to relax
the deltoid, the surgeon, standing inside the limb on the right side
and outside it on the left, lifts the deltoid musele with his left hand
and sends the knife (narrow, strong, and no longer than needful)
acrogs beneath the muscle, entering it on the right side, just below the
coracoid process, and bringing it out a little below the most prominent
part of the acromion, T or vice versd, according to the side operated upon.
The knife should pass eloge to the anatomieal neck of the humerus, with-
out hitching upon it, and the flap should be eut broadly rounded, and
well down to the insertion of the deltoid. It is then raised and re-
tracted, and, the capsule being now exposed, the joint iz opened by

* If the surgeon is short-handed, and especially if the limb is a small one, he ean
manipulate the limb himself,

+ Unless care is taken to keep thus below the acromion process, there will be some
tendency for this bone to protrude in the wound,
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cutting strongly upon the head of the hone, The arm being now ro-
tated upwards vigorously by an assistant or by the surgeon, the suhb-
scapularis, thus made loose, and the biceps are brought into view and
gevered ; the limb is next rotated inwards, being carried across the
chest, and the muscles attached to the great tuberosity are divided.
The eapsule is next still more freely opened, and the head of the bone,
now freed, is pushed up by the assistant and pulled away from the
glenoid cavity. The knife is next slipped behind the head (Fig. 35),
and cuts its way along the under aspeet of the neck and shaft of the
humerus so as to shape an inferior flap half the length of the upper
one® As soon as the knife is passed behind the bone, an assistant

Fii. 35. Fii. 36.

To shonw the manner in which bleeding is controlled in the infecior
flap : the axillary vessels are ecompressed by one thumb, the posterior
circumilex by the other.

slips his hands in behind the back of the knife ( Fig, 35), following it
g0 to grasp firmly the soft parts in the interior flap, and thus control
the axillary vessels (Fig. 36).

The large vessels are next secured, then the circumflex, and any
muscular branches that require it; any large nerves that need trim-
ming are then cut short, drainage provided, and the Haps brought into
position.

This amputation has the advantage of being very quickly done, and
of giving a flap which keeps in position by its own weight, and thus
gives good drainage. 1f the soft parts below the humerus are much
damaged, the upper flap must be eut proportionately long,

e e — — —n -

¥ The surgeon shonld not ent this till he is told that the flap is held firmly ; and, in
entting it, he must be careful of his assistant's fingers.
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iv. Amputation by Deltoid or Upper Flap.—This is merely
a modification of the last. The deltoid or upper flap may be eut by
transfixion or made by ecutting from without inwards. In either
case it must be of very full size, and thus is useful when the axilla is
damaged, but it has the disadvantage of leaving next to no flap in
which an assistant can seize the axillary vessels; and, owing to the
powerful retraction of the muscles in the axillary folds, nnless the up-
per flap is cut full in length and size it will not cover the resulting
wound. Finally, as the trunk of the posterior circumflex is cut,
sloughing of the large deltoid flap may take place, especially if the
tissues composing it are at all damaged previous to the amputation.
Owing to these disadvantages, which outweigh the rapidity of disar-
ticulation possible by this method, amputation by a deltoid flap alone
is not to be recommended, a short under flap being always cut if pos-
gible, the deltoid flap thus not needing to be made so long. When
the surgeon, having disarticulated, is cutting straight down, unable to
make any flap below, assistant (2) should try to draw up the skin of
the axilla, while assistant (3), in charge of the limb, should be careful
not to draw down the skin, otherwise, owing to the laxity of the skin
in the axilla, any downward traction will bring the skin of the thoracie
wall under the knife,

v. Amputation by Anterior and Posterior Flaps (Fig.

37).—The position of the patient being as before, and the limb being

Fra, 37.%

{Furgusszomn.)

carried somewhat upwards, backwards, and outwards, the surgeon,
standing, if on the left side, behind and outside the shoulder, enters -

% The knife in this drawing is represented as far too large.
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his knife just in front of the posterior fold of the axilla, thrusts it
across the back of the humerus as near the head as possible, so as to
get in front of the tendons of the teres major and latissimus dorsi, and,
bringing it out close to the acromion, euts, with a sawing movement,
a flap, 4 to 5 inches long® which is next well retracted by an assist-
ant. The arm being then carried across the chest, the joint is freely
opened behind, the muscles attached to the tuberosities severed, the
knife passed between the head and the glenoid cavity (to facilitate
this, the limb should now be carried over the chest, and the head of
the bone pushed backwards), then between the bone and the pector-
alis major, and an anterior flap.7 4 inches long, cut from within out-
wards. Hmwmorrhage from the large vessels iz arrested either by an
assistant grasping this flap as it is eut, much as at p. 123, or by the
surgeon isolating the axillary vessels (the biceps and coraco-brachialis
will guide him) and securing them by torsion or ligature ( Fig. 33) be-
fore he completes the operation by cutting the anterior flap.  When
operating on the right limb, the patient being turned well over on to
his left side, the surgeon, standing here inside the arm, which is held
upwards and backwards =0 as to relax the deltoid, lifts this muscle
up with his left hand, and then passes his knife from just below the
acromion, transfixing the base of the deltoid, grazing the back of the
humerus, and finally thrusts the point downwards and backwards
through the skin till it comes out at the posterior margin of the axilla.
This flap, 4 or 5 inches long, hould be dissected up, the joint opened
behind, and the operation completed as before,

vi. Furneaux-Jordan Method.—This may be made use of hoth
ag a primary and a secondary amputation. The following are suita-
ble cases:

a. Certain cases of injury. Where, though the parts about the
shoulder-joint are intact, the humerus is badly split up into the joint.
The soft parts are divided down to the bone by the cireular method, 3
to 4 inches below the axilla, the main vessel secured, and the humerus
then shelled out by a longitudinal incigion along the outer and poste-
rior aspect of the limb, meeting the circular one at a right angle.

bh. In eases of failed exeision. Here, after amputation of the limb
by the circular method, the rest of the bone is turned out through the
exeizsion wound prolonged into the cireular one.

e. After amputation in the middle of the arm in some cases. Eg.,
when the stump is the seat of osteo-myelitis, necrosis, or otherwise
does not do well.

¥ In the posterior flap will be the posterior part of the deltoid, the latissimus dorsi,
and teres major.

i In this anterior flap will be the remaining fibres of the deltoid, the pectoralis ma-
jor,and the large vessels and nerves.
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EXCISION OF SHOULDER-JOINT (Figs. 38 and 39).

This operation is but rarvely performed—(1) owing to the compara-
tive infrequency of diseases of the above joint, especially of pulpy
disease, usually =o difficult to treat save by operative measures; (2)
from the fact that epiphysitis and septic synovitis usually give after
free incision and drainage as good a result as can be obtained after
operation. This is mainly owing to the faet that much of the stiffness
that otherwise would be present is made up for by the supplementary
mobility of the scapula, and thus the natural eure may be expected,
especially in young subjects, to give as good results as that after
execision.*

The above remarks naturally lead up to the consideration of the
amount of movement which is gained after the operation of excision. The
arm can never be abducted and elevated beyond the horizontal line;
in the majority of cases it hangs close to the chest. Even if the del-
toid retained its power of elevation, it could not exert it, as in most
operations, owing to the amount of bone removed, the fulerum of the
head of the humerus against the glenoid cavity has been removed.
Prof. Longmore ( Resection of the Shouwlder-joint in Military Surgery, p. 12)
writeg: “ The loss of the elevating action of the deltoid must be ae-
cepted, like the loss of the rotating power from the division of the
muscular insertions into the two tubercles, as a necessary consequence
of resection of the head of the humerus.  But the holding or support-
ing power of this muscle exerted upon the whole upper extremity ow-
ing to its position, its extensive origin, and the manner in which it
embraces and protects the mutilated parts, as well as its faculty of as-
sisting in carrying the arm backwards and forwards, are all functions
which may still remain, and serve to point to the great importance of
preserving its integrity as fully as possible. The wasting of the in-
ternal fibres (Fig. 35), however, seems a necessary result of resection
by the single incision, but it has this compensating feature, that it is
a less gerious loss to the patient than an atrophied condition of the
outer and posterior fibres would be, because the upper clavieular fibres
of the great pectoral can take the place of the inner deltoid fibres to a
considerable extent in supporting the shoulder and drawing it forwards
to the chest.”

Mr. Erichsen (Surgery, vol. ii. p. 251) says of the four natural move-
ments of the shoulder-joint—viz., “ (1) abduction and elevation, (2)
adduction, (3) and (4) movements in the antero-posterior direction—

* In future, by the use of a simple longitndinai incision with a minimum of inter-
ference with the deltoid, aided by antiseptic precautions from the first, and with earlier
and persevering adoption of passive movements, the above statement may have to be
reversed.



EXCISION OF THE SHOULDER-JOINT, 127

these are requisite in all ordinary trades for the guidance of the hand
in most of the common occupations of life. The movements of eleva-
tion are seldom required save by those who follow climbing oceupa-
tions, as sailors, masons, ete. Now, the mode of performing the
operations, as well as the operation itself, will materially influence
these different movements. Thus, if the deltoid be cut completely
across by means of an elliptical incision the power of abduction of
the arm and of its elevation will be permanently lost. If its fibres be
merely split by a longitudional inecision, they may be preserved or
regained in great part. All those movements of rotation, ete., which
are dependent on the action of the muscles that are inserted into the
tubercles of the humerus will be permanently lost ; for, in all eases of
caries of the head of the humerus requiring excision, the surgeon will
find it necessary to saw through the bone below the tuberosities—in
its surgical, and not in its anatomical, neck.® Hence the connections
of the supra-spinatus and infra-spinatus, the teres minor, and sub-
scapularis will all be separated, and their action on the bone after-
wards lost. But those muscles which adduet, and which give the
antero-posterior movements—viz., the coraco-brachialis, the biceps,
the pectoralis major, latissimus dorsi, and teres major—will all be pre-
gerved in their integrity ; and hence it is that the arm, after this ex-
eision, is capable of guiding the hand in so great a variety of useful
under-handed movements.”

Indications.

i. Different forms of arthritis disorganizing the joint, resisting care-
ful treatment, in subjects whose age, general condition, ete., are satis-
factory—viz. :

(«) Pulpy synovitis, resisting other treatment and going on to
caries.

() Synovitis after rheumatic fever, gonorrheeal rheumatism,
wrenches, ete., resulting in erippling ankylosis in a
young subject.

(y) Ostitizs going on to suppuration, caries, ete.

(#) Epiphysitis, suppurating or acute necrosis, where discharge,
sinuses, etc,, are exhausting the patient, and the out-
look as to natural cure is not good.

(¢) Disease of the deltoid bursa uleerating into the joint and
setting up destruetive arthritis,

ii. Gunshot injuries, where the large vessels and nerves have escaped,
where fragments of shell, bullets, ete., are lodged in the head of the

* With all proper deference to the opinion of Mr. Erichsen, this apinion appears to
be too definite and inelastic. 1 would refer the reader to the remarks below on the
site of section of the bune, and on partial resection (p. 134).
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bone, especially if the shaft of the hone is not much damaged (p.
137).

iii. Compound dislocation and eompound fracture with muech dam-
age to the capsule and cartilage of the head of the bone, the large ves-
sels and nerves being intact.

iv. Perhaps in cases of unreduced dizlocation of the head of the
humerus. Mr. Holmes (Syst. of Surg., vol. iii. p. 738), in a foot-note,
writes: “ 1 have often thought that, in cases of irreducible dislocation
attended with much pain, the remowval of the head of the bone might
be justifiable, but have not met with any case in which the operation
has been performed.” In the Syd. Soe. Bienn. Retr. for 15861 is a very
brief extract of an American case in which excision was performed
for an old dislocation on to the dorsum of the scapula. The result is
not given. Sir J. Lister (Ed. Med. Jowrn., March, 1873) excised the
head of the humerus after securing a rupture of the axillary artery,
which vessel had given way in an attempt to reduce a dizloeation of
seven weeks’ standing. The patient sank quickly. Considering the
frequency with which this aceident has taken place in attempting to
reduce old dislocations of the shoulder, it would be wiser, in these days
of antiseptic surgery, to attempt to improve the condition of things by
excising the displaced head. (While these sheets are passing through
the press, Mr. Sheild has published a most successful ease.)

v. Perhaps in a few cases of growth connected with the upper extrem-
ity of the humerus. Whilst the priceless value of the hand fully jus-
tifies the attempt in some instances, such eases admitting of excision
must be extremely rare.

Perhaps it i= owing to this rarity that this matter has received so
little attention.

The best reported English case with which I am acquainted is one
in which Mr. Mitchell Banks* endeavored to save the upper extremity
of a patient by excising the upper end of the humerus, the site of
enchondroma :

“8. D. was a spare, placid man of fifty-six, a chapel-keeper. So far
back as the summer of 1365 he was seized with violent pain near the
right shoulder, and after that came a hardness and swelling at the top
of the humerus, which very slowly inereased.  As it gave him no great
inconvenience, he did not heed it much for many yvears, but by 15878
it had grown to be as big as a cocoanut, so that, on attempting to raise
the arm, it became locked against the acromion, limiting movement,
while pain of a severe character set in.  In June, 1878, the tummor was

* (Minieal Notes upon Two Yenrs' Surgical Work in the Liverpool Royal Infirmary, p. 6.
It is much to be desired that this original and most instructive writer would give to the
profession, with equal vigor and terseness, zome more of his experience. See also a
suceessful case of resection for a eentral sarcoma, Southam, Med. Chron., January, 18587,
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removed by eutting down upon it, and dissecting off the tissues from
over it. As it grew from the outer surface of the upper third of the
humerus, this was effected without difficulty. Then with a mallet and
chisel it was cut cleanly away from the bone, and the surface from
which it sprang was thoroughly seraped—a pretty broad surface, by-
the-way. I left no cartilaginous remains that could be seen. The
patient rapidly recovered, but in the tract of the wound a sinus or two
persistently remained, leading down to the bone. After the lapse of
about two vears it beeame elear that the tumor was returning, and 1:}-'
the summerof 1881 —three vearsafter the first operation—it had attained
an immense size, having taken a fit of growing during the last few
months. It elearly arose from the same site as before, but now it filled
up the axilla, and had even got beneath the great pectoral. Pain and
rapidity of growth demanded its speedy removal. But removal of a
whole right arm at the shoulder-joint seemed such a dreadful thing,
that one was anxious to save a hand and forearm by carrying away,
if possible, the tumor and upper part of the humerus, even although
the upper arm might remain useless. The patient being made well
aware that, in eaze of the failure of this project, there was nothing left
but amputation, I attempted it. The incisions necessary to lay bare
the tumor were very extensive, the chief one reaching from above the
acromion, half way down the outer side of the upper arm. With
much trouble, and after the loss of a great deal of blood, the outer and
upper surfaces of the growth were exposzed, and the humerus was dis-
articulated from the scapula. Then. sawing through the humerus,
about 1 inch below the deltoid insertion, I attempted to disseet away
the tumor from the brachial vessels and nerves. Here, however,
most serious difficulty was encountered, from their intimate incor-
poration with the growth, and at last, after a prolonged attempt, I was
reminded by my colleague, Mr. Harrison, that the patient had plainly
endured as much as he could, and that to make further effort might
only lead to collapse on the table. 1 was reluctantly compelled to ad-
mit this, and so rapidly swept the limb away at the shoulder. So
profound was the shock, that a short time after the operation the tem-
perature fell to 95°, and remained so for many hours. The operation
was conducted antiseptically, and the patient, in spite of the loss of
blood, made such a rapid recovery that on the twenty-third day he
left the infirmary quite well, and remains so now, two years after the
amputation. If the great vessels and nerves had not been so seriously
enveloped by the growth, the limb would have been saved, although
with the loss of the upper half of the humerus. But even a forearm
is better than no arm at all. The ease also shows that chiselling off
cartilaginous tumors is not by any means a certain removal. The
surface that was left upon the humerus, after the first removal of the
9
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tumor, looked perfectly healthy to the naked eye, but there must
have been cartilage cells deep down in the tissue of the bone."

Mr. J. Hutehinson has recordedf a case of resection of the upper
part of the humerus for a large myeloid growth. The following is a
summary of the case: Supposed fracture of the neck of the humerus
in a woman, aged twenty-seven., Permanent loss of movement and
gradual enlargement above the part. Amputation at the shoulder-
joint advized fourteen months after the accident, on account of a large
tumor which formed—refused by the patient.  Arrest of the growth
for four years. Subsequent rapid growth and enlargement of glands.
Reseetion of the upper third of the humerns, and removal of the dis-
eased glands.  Reeovery, with a useful arm, but rapid reproduction of
the disease in four different parts. Death, five months after the resec-
tion, from an enormous mass, with sloughing and bleeding. Second-
ary growths connected with the bone, axilla, cervical glands, and
lung.

The operation of resection was only performed beeause amputation
was again refused. The account is subjoined : “ Two long ineisions
having been made, meeting at an apex a little below the insertion of
the deltoid, the flap of skin, which was triangular, and had a broad
base over the shoulder, was dissected up. This flap consisted merely
of skin, for the deltoid was found inseparably involved in the growth,
excepting at its borders. At the posterior part the skin also adhered
to the erowth, and a second curved incision, including a crescentie
portion of it, was accordingly made adjoining into the outer side of
the triangle above and at its apex. This done, the upper surface of
the growth was well exposed, and the next step consisted in sawing
through the shaft of the humerus at the commmencement of its middle
third, which was accomplished by means of a Hey’s saw, the soft
parts being held away by retractors. The lateral connections of the
mass were next freed—a dissection requiring much care, as the vessels
and nerves were embedded in a deep furrow, formed by projecting
nodosities of the growth, Before accomplishing the disarticulation, it
was found necessary to saw away the acromion and the coracoid pro-
cess, and even then it was not done without much difficulty, on ac-
count of the tumor, in its growth upwards, having embraced the artic-
ular head of the seapula, which was firmly lodged in a cup at least 1
inch in depth. Only one vessel required ligature (the posterior eir-
cumflex); it wus of large size, and had been divided very near to the
main trunk. The bleeding had, throughout, been but slight, and the
patient, when returned to bed, was in very good condition. The large

* The other cases of enchondroma of the upper extremity of the humerus treated by
excision of the joint are alluded o below.
t Path. Soe. Trans., vol. viii. p. 346.
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mass of glands from the infra-axillary space had been removed by a
second inecision, which did not join that for the resection of the bone.
A length amounting to about one-third of that of the shaft of the hu-
merus having been removed, the arm was greatly shortened. There
was no difliculty, however, in lifting the elbow up, so that the upper
part of the humerus, where sawn across, came nearly in contact with
the glenoid cavity, and in this position it was retained by a band-
age.”

In the following ease® the growth being a more innocent one, re-
section was more successtul ;

A farmer had a swelling in the deltoid region, about the size of a
hen’s egg, very hard, and considered to be an exostosis.  In the course
of a year it grew rapidly, and the shoulder now measured 17 inches
in eircumference. Exeision of the head of the humerus was performed,
the bone being sawn through at the insertion of the deltoid, the mus-
eles severed, including the pectoralis major and latissimus dorsi, the
tendon of the biceps being preserved. Sixteen months later the pa-
tient could * plant corn as well as any man.” There had been a slight
reproduction of hone up to within 2 inches of the glenoid cavity, a
narrow strip of periosteum having been preserved along the inner sur-
face of the bone almost up to its neck. The shortening of the limb
amounted to nearly 14 inch. The length of bone removed, ineluding
the head, measured 34 inches. The growth was 13 inches in circum-
ference at its largest part, and proved to be an enchondroma.f

Methods.?

i. By a straight inecision (Figs. 38 and 39).

ii. By a deltoid flap.

The first need only be referred to at any length here.  The deltoid
flap gives more room, and thus facilitates the operation considerably,
but the lareger sear, and far greater, in fact almost total impairment of
deltoid power, are such serious drawbacks$ that it is nowadays hardly

* Dr. Bennett, dmer. Jowr, Med. Sei, 1863, vol. ii. p. 385.  He, quoting from Hodge's
Exeision of Joints, states that four cases of exeision of the shoulder for growths are there
given. Three were cases of malignant disease, and were all unsueeessful, the patient
either dving soon after the operation, or later on from a recurrence. The suceessful
case was one operated on by Mr. Bickersteth, for an exostosis which impeded the move-
ments of the joint.

+ Further information of this caze would have been very valuable. In two of the
eases in which Prof. Syme excized the scapula, he had previously excized the head of
the humerus, In one, the growth was fibro-eartilaginons, and recurrence did not take
place for a vear and three months., In the other, the nature of the growth, a evstie
one, is not specified ; reenrrence here also took place, about a year later.

T Fourteen different methods are fignred by M. Péan, loc. infra cit.

4 Prof. Longmore (loc. supra eit. p 9) says that at one time there were at Fort Fiu
two patients, in each of whom reseetion of the joint had been performed, in one by the
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ever used. If the head of the humerus is very much shattered, if the
soft parts are much matted and thickened, if there is any special
reason for completing the operation rapidly,® this method may, though
very rarely, be made use of.

The patient being rolled a little over, and the shoulder supported
by a pillow, the surgeon, standing at the shoulder facing the body,
with an assistant facing him, and another seated to manipulate the
limb, makes an ineizgion, 3 inches long, commencing just outside the

Fic. 3%,

Exeislon of shounlder-joint by a straight incision placed just outside the coracoid process. As
only the anterior part of the deltoid is cut, the posterior cireumiflex and the circumflex nerve
are less damaged. (Péan.f)

coracoid process, and on a level with it, through skin and fasecize; the
deltoid is then divided for the same length, and, if the arm has been
rotated outwards, the bicipital groove will be seen lying at the bottom
of the wound. The condition of this important tendon will vary
much : (1) it may be normal; (2) it may be surrounded with pulpy
longitudinal, in the other by the flap, incision. In the former case, the patient could
raise, without difficulty, § bundredweight with the arm in an extended position by his
gide, and hold 14 pounds in his hand when the arm was flexed. In the latter case, all
the movements of the juint were very seriously impaired. The man could not, in any
degree whatever, move the arm from the side himself, nor could he flex the forearm
upon the npper arm without support from the other hand.

* Perhaps, too, in the rare cases of excision attempted for large growths, for the
sake of more complete exposure (p. 128).

t J. Péan, De la Scapulalgie, ef de lu Réseetion seapulo-humérale (Paris, 1860.)
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material ; (3) it may be frayed an1 adherent to the bone; (4) it may
be uleerated or absent.  Whenever it is possible to preserve it, it should
be carefully separated from its groove and drawn aside with a blunt
hook. The capsule is next to be freely opened, and, the arm being
strongly rotated outwards, the sub-seapularis is divided; then, after
rotation inwards, the three muscles attached to the great tuberosity are
cut through, and the capsule still more freely opened. |

The bone may be divided in two ways: (1} [n situ (Fig. 39). A
blunt director is passed under the bhone from within outwards, so as to

Fic. 39.

proteet the soft parts; the bone is sawn through with a narrow-bladed
or osteotomy saw, seized with lion-forceps, and twisted out, the lever-
ing movements of an elevator, or a few touches of the knife, aiding
this. (2) The head is first thrust out of the wound, and then sawn off.
This method is somewhat the easier, but disturbs the soft parts more.*
The former is perfectly safe, and inflicts less damage on the surround-
ing tissues; finally, where ankylosis is present, it may be most diffi-
eult to thrust the head out.t Whichever is adopted, the soft parts
should be serupulously protected.

* 1t must not be forgotten that these =oft parts are largely made up of important
nerve cords. I haveseen this operation followed by tetanus in a case in which the
surgeon was obliged to rely on most inadequate instroments.

F 1n one of M.Ollier's cases, as the head of the hnmerns was being thrust out through
the wound, the bone, which was very fragile, was broken across just above the condyles.
This accident ultimately exercised no untoward influence on the result.
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SiteE oF Secriox.—It being most important to leave the humerus as
long as possible, not an atom more than is needful should be removed.
The section should be made just below the articular surface in every
case where this will remove the whole of the disease, and where all the
head must go.  The advantages of sawing here over division through
the surgical neck are—(1) A longer humerns iz left to be brought
against the glenoid eavity, and aid as a fulerum the action of the del-
toid in elevating thearm. (2) The section is made within the capsule,
after, of course, freely opening this, but not damaging its attachments
to the neck of the bone. (3) The tendong in the bicipital groove are
less likely to be interfered with.

Mr. Davies Colley (Guy’s Hosp. Reps., 3d series, vol. xx. p. 525) re-
lates a ease of partial resection of the head of the humerus followed
by unimpaired movement of the joint.  As at the time of the operation
a portion of the head of the humerus seemed healthy, and the disease
consisted chiefly of a carious erosion of the great tuberosity and the
adjacent portion of the articular surface, these portions only were re-
moved, without dislocating the head of the bone. The part removed
was chiefly the articular surface above the greater tuberosity, together
with what remained of that process. The lesser tuberosity appeared
not to have been touched. About three-fifths of the articular surface
was left, being healthy. There was some erosion of the bone below
the epiphysial line, but the greater part of the disease was situated in
the epiphysis. The section of the bone was hard.  Seven months later
the movement of the joint was “ perfect in every direction. He swings
the arm round above his head, and rotates it, and performs every ae-
tion with as great freedom and rapidity as with the left shoulder-joint.”
On this matter of partial execision of the head of the humerus, the re-
marks at pp. 133, 135, should be referred to.

If the disease extends lower down, gouging may be resorted to, or,
if needful, one or two further sections® may be made till healthy tis-
sue iz reached, but, as in the case of the elbow, periosteal deposits or
roughenings, which will subside when the irritation is removed, must
not be mistaken for disease which calls for extirpation.

The glenoid cavity is then examined, and gouged if carious. Cases
where its complete removal is called for must be most rare.  If really
ealled for, it may be effected by an osteotome, or by cutting hone-for-
ceps; but taking away the glenoid cavity must interfere with the at-

* In eases of gunshot injury, splinters of head or shaft will have to be carefully re-
muvﬁl, andd l_|1¢'|mi nt determined whether the shaft is exlnnslro]_v t-:plit towards the E.']-
bow. This is often very difficnlt to determine, beeanse a longitadinally fractured shaft
may be maintained in an apparently unfractured condition by the elose apposition of
the fragments and by the periostenm, ete.
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tachments of the biceps and triceps, and cause risk by the opening up
of additional cancellous tissue.

Any vessels which require it are then secured—e.g., branches of the
posterior circumflex artery. Sinuses are then examined, pulpy tissue
seraped out with sharp spoons, drainage provided, and the upper
part of the wound closed. It is well, in inserting the drainage-tube,
to make a counter-puncture at the back of the upper arm, so that
the site of the operation may be well drained while the patient is
recumbent.

The patient for the first few days should have his shoulder supported
on a pillow, and wear a large pad, 5 to 6 inches thick at its base, in
his axilla. By the end of the first week he should be sitting up, still
wearing the pad, and after a fortnight, earlier if possible, passive
movement should be begun.  The fingers and elbow should be gently
moved from the very first. Electricity, shampooing, encouraging the
patient (if in a hospital) to sweep with a short brush, carry weights,
eonstantly practice lifting the arm—anything, in short, which prac-
tices the patient in using the arm and new joint—should be persever-
ingly made use of.

QuesTioN oF SuB-PERTOSTEAL REsEcrioN.—As one of the chief draw-
hacks of the operation is the poor amount of abduetion and elevation
which remains, owing in large measure to the humerus being too short
to be brought into the glenoid eavity when the deltoid acts, I think
that in this joint a trial of the sub-periosteal method should be eare-
fully made, to insure as much reproduction of bone as possible.  Mr.
Holmes (System of Surgery, vol. iii. p. 741), it is true, does not have a
high opinion of this method. “1I do not find any clear proof, in the
recorded experience of operators who practice sub-periosteal exeision,
that more extensive movement is obtained after that than after the
ordinary method. Nor does it seem probable that it should be so.
The power to elevate the arm above the horizontal line depends on the
rotation of the scapula, which ecarries with it the humerus, the two
bones being for the moment consolidated in consequence of their
perfect apposition in the joint. When the joint is destroyed, and a
ligamentous connection between two irregular bony surfaces has been
substituted for it, such a consolidation is impossible, and the rotation
of the seapula will no longer elevate the humerus. Unless we could
believe that the globular head of the humerus were reproduced, we
could not expeet that the power of elevation would be regained. M.
Ollier speaks as if this reproduction were the normal result of sub-
periosteal resection, but he refers to no dissection.” Urging, as I
would very strongly, the importance of giving the sub-periosteal
method a full trial in this exeigion, I would point out that M. Péan
(loc. supra cit. p. 51 et seq.) quotes Textor as finding, eleven years after
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an excision of the shoulder, “ a new fibrous capsule. This, hard and,
as it were, fibro-cartilaginous, surrounded, by its inner surface, the up-
per fourth of the humerus, and embraced it so firmly as to be separa-
ted with difficulty ; by its outer face it was blended, by the intervention
of fibrous tissue, with the structures surrounding the joint, and par-
ticularly with the deep surface of the deltoid and the cieatrix in the
soft part=.”  Allusion has already (p. 69) been made to the complete-
ness of the capsule which may be met with after exeision elsewhere.
V. Langenbeck (Avch. f. blin. Chir., 1874, vol. xvi.) gives more than one
ease in which the arm could be raised vertically, and the movements
were excellent.  While it is true that these were cases of resection for
gunshot injury, and therefore the patients probably healthy adults;
on the other hand, preservation of the periosteum is not likely to be so
easily effected here as in those cazes where it is softened by disease.
Even if the periosteum cannot be completely preserved, an additional
4 inch or inch in length gained, an irregular knob or nodule-like mass
which may be moulded into a rudimentary head within the new cap-
sule, may make much difference in the future mobility and usefulness
of the limb.

In carrying out the sub-periosteal method, v. Langenbeck and Ollier
(Tmih’; de la Hri.rﬁ:n eration des (s, ¢l des Risections des j,rmnrh*.ﬁ Articuli-
tions ; 1867), after the deltoid has been divided longitudinally by an
incision very similar to that already given, and the edges of the mus-
cle retracted, raise the periostenm on the inner side of the bicipital
groove up to the inner tuberosity, and then peel off the tendon of the
sub-scapularis, every care being taken to keep as intact as possible the
connections of this tendon with the periosteum and capsule.  When
this has heen done, and the bone denuded as far as possible on the
inner side, the outer side and outer tuberosity are treated in the same
way, and with the same precautions. To facilitate the above, the bi-
ceps tendon is drawn aside, and the humerus foreibly rotated, first out
and then inwards.

Ayoust oF BoNg THAT MAY BE REMovED,—This will mainly depend
upon the amount of damage done to the periostenum, the possibility of
retaining it entire, the age of the patient. Dr. Maclaren ( Lancet, June
7, 1873) removed the head and 3} inches of the upper end of the hu-
merus with an excellent result.

Langenbeck mentions a case in which the whole shaft of the hu-
merus necrosed, and was removed, the elbow joint being resected at
the same time, and vet the reproduction of bone was so complete that
the shortening was no more than 1% inch. The patient was young,
and growth went on, though the bone remained behind its fellow.
The new humerus broke several times, but the movements of the
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shoulder and elbow were very satisfactory, and the hand was capable
of most delicate movements,

Prof. Billroth ( Wien. Med. Blitt., March 20, 1884 ; Lond. Med. Rev.,
1884, p. 147) gives the ease of a patient, aged twenty, in whom the
whole of the right humerus was removed when he was twelve.  Though
the periosteum was carefully left intact, the bone did not form again.
Yet the forearm was well developed, and, by means of an ingenious
splint and an artificial shoulder joint, the patient could use his arm
and hand well. Cf. the remarks on exeision in continuity of the shaft
of the humerus, p. 101,

Excision of Shoulder in Military Surgery.—The following
points of practical importance are taken mainly from the Med. and
Surg. History of the War of the Rebellion, pt. i1, p. 519 et zeq.  Dr. Otis
here draws conclusions from the histories of 885 cases, 670 being for
direct injury, and 215 for fractures in near proximity to the joint or
for consecutive caries or necrosis. -

Excision of the head of the humerus, together with portions of the
clavicle and scapula—e.q., acromion, spine, coracoid process, glenoid
cavity—was performed in forty-two cases. It is remarkable that the
mortality is less in this group than in that of simple removal. The
following remarks are quoted from Leeffler: Fracture of the glenoid
cavity is especially frequent in shot injuries of the shoulder. This
complication makes the prognosis of excision more serious, but iz not
a contraindication. If only fissures are present, the glenoid cavity
should not be removed. Tedious burrowing of pus is very likely i
these cases,

Partial execision of the head of the humerus was done in fourteen

ases. ** The results do not prove that, when the head of the humerns
is grooved or grazed by a ball, it is safer to slice off the injured part
rather than to decapitate the bone. Ankylosis was too frequent
to permit much to be said in favor of partial excision in this

region.”

Date of excision of shoulder. The primary cases were 273, the in-
termediate 55 in number, the results being far less satisfactory than in
the primary, © and corroborating the general rule forbidding operations
during the inflammatory stage after injury, except under circum-
stances of exceptional urgency.” The mortality was twice as great as
in the primary, and nearly 12 per cent. greater than in the following.
Secondary, twenty-six cases, with a mortality of 50 per cent. The
greater success of primary excision can well be understood. The con-
dition of the soft parts is much more favorable. There is no infiltration
or burrowing of pus, no softening of parts or degeneration of muscles, no
caries or ostitis—none, in fact, of those complications which, in sec
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ondary excision, imperil the life and usefulness of the limb of the
patient.*

Execizions of the head and portions of the shaft of the humerus as
well, 203 eazes, in 190 of which the precize length of bone excised was
specified. Thus, in twenty-three, 4 inches ; in eleven, 41 ; in seven, 5;
in two, 53 ; and in five, T or 8 inches were excised. While the arm
was shortened (there being very rarely any restoration of bone) and
feeble, the forearm and hand were usually most useful.  Whnere the arm
was flexile and unecontrollable, an auxiliary apparatus, such as the
imgenious ones of Dr. Hudson, T brought about usually a great im-
provement. Dr. Otis (loe. supra cit. p. 611) states of shot-injury resec-
tions: “In the majority of cases that I have examined, motion in
flexion, extension, and abduction was tolerably well preserved. I
have met with no instance of true ankylosis.  In a large proportion of
the eazes, the functions of the forearm and hand were but slightly, and
in many not at all, impaired. Those who argue that the limb is use-
less after an exeision at the shoulder because it dangles ]-_\' the side
display a superficial appreciation of the considerations to be taken
into account. Apart from the inestimable value of even a partial use
of the hand, the mere weight of the limb, though itz motor funetions
be completely destroyed, is of advantage in preserving the equilibrinm
of the body and avoiding the distressing deformity consequent on
ablation.”

CHAPTER VIIL
REMOVAL OF THE SCAPULA.

Indications.
1. New growths.
2. Neecrosis,
3. Aceidents—e.g., railway and machinery accidents.

% Dr. Otis quotes Rupprecht, one of the German aathorities in the war of 1871, to
the same effeet: * The secondary operations were very much agzravated by deformi-
ties gradually appearing after the injury, throngh thickening of the periostenm espe-
cially, and by extensive cavities sneceeding abscesses.  ITmmediately after the operation
even, healing was retarded by pus-formations, sometimes under the clavicle, in other
instances under the seapula, again on the anterior aspect of the arm. Aside from the
greater muscalar atrophy due to debility resulting from antecedent, tedions suppura-
tions, and to pain and loss of sleep: apart, also. from the abundant grannlations at-
tending secondary operations, and resulting prejudicially in regard to the future use-
fulness of the IimlllT the iﬂ-..'ld'l.‘:l.l'lt.'lgl’_’!i of ﬁm:mhl;lr}’ u:nper:ttinna .:l]:l‘l_',ﬂ.lI"t‘ addueed were of
snflicient importance to permit uz to declare that primary resection of the -hoalder-joint
is prefernble to the secondary operation.”

T Loc. supra eit , Fig=. 444, 453,
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As it is the first of the above which chiefly raise the guestion of re-
moval of the bone, and which present the greatest difliculties, it iz to
removal of the seapula for new growths that most of the following re-
marks will apply.

Partial Removal of the Scapula.—In a very few cases (eg.,
for a simple exostosis, or where the surgeon is certain that he is deal-
ing with an uanmixed enchondroma in an early stage) a more limited
operation may be suflicient. The chief essential points here ave—(1)
to freely expose the growth by appropriate faps, so that the limits
may be clearly defined ; (2) to be provided with reliable instruments
of keen temper, owing to the exceeding hardness which may be met
with here.

While some Continental writers* have given elaborate directions for
partial removal of the scapula, it is only in the above very few cases
that this operation is likely to be used by English surgeons.  Mr. PPol-
lock, in hiz papert on two cases of removal of the seapula, thus advises
on this matter: * It a portion of the seapula be removed, it should
only be the lower portion. But even if this be attempted, the loss of
blood would probably be much greater than if the whole bone were
removed ; for the wound is more confined, and the wounded arteries
are more apt to retract behind the bone above, and offer great ohsta-
cles to their being secured. However, should the lower angle be alone
the seat of the disease, the attempt to remove the lower portion only
is justiiable. It must, however, be borne in mind that, when a bone
is once the seat of diseaze which I‘L'nltli]‘v:-i I'I-IIHW;I]_, the disease is Very
apt to recur in the portion left, and less liable to do so if the whole
hone pe removed. Such was not, however, the case in whieh Sir W,
Fergusson operated, though the dizease returned in Mr. Liston’s§
patient. As the removal of the whole bone ig not a more formidable
operation than the removal of a portion of it, and as the patient has
less chance of a recurrence of his dizease if the whole bone be taken

#* ﬁ-‘.y,. M. A. Demandre, va Tumeurs de l"”mranﬂ-fc (Pu ri#, |?"'~73:I.
T &l {r‘ﬂf}r'ﬂqfx Hm:_u. fﬂ'e'j]rrf'.!'-f, val. iv. I 230,

1 Lectures on the I’n‘lﬂp'q'.ﬂ:ﬁ of Analomy el Nurgery, - 45, The mention of thiz 12
extremely brief—namely, that the tumor was pearly the size of a fist, and involved the
lower angle of the seapula.  Nothing is snid as to its patore. It appears 10 me very
[:mb:lble that this caze is identieal with another one of ]r.‘trtf:ll removal by Sir W. Fer-
gusson, mentioned below, in which recurrence did take place.

4 Ed. Med. and Surg. Jouwrn., vol. xvi. p. 66, The tnmor, in a boy aged sixteen, had
grown in three months from the size of a filbert to that of an orange, and subsequently
extended with great rapidity over the lower two-thirds of the seapula.  On attempting
Lo sepurate its attachment to the Hlﬁllﬁ'... o=t |hl'uﬁ|e-cE I|.::-n'|ur|-h:|ge acciirred.  The sCap-
ula was sawn across so as to leave merely its npper portion on a level with abont a
third of the spine. Recurrence took place within six weeks of the operation, and killed
the patient.
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away. it should be in a very exeeptional case, and on some very pecu-
liar merits of its own, that the surgeon onght to undertake the removal
of a portion of the seapula.”

The above remarks of Mr. Pollock are entirely borne out by the his-
tories of cases which have been watched after partial removal of the
scapula for any growth save an exostosis.

Thus, in January, 1865, Sir W. Fergusson® removed the lower two-
thirds of the scapula for a sarcomatous growth. Recurrence took
place, and, in the folowing November, the rest of the seapula, the
greater part of the claviele, and the upper extremity were taken
away.

Dr. Bird, of Stockport,T removed the lower two-thirds of the seap-
ula for a growth the size of an orange in the infra-spinous fossa, in a
child aged ten, the bone being sawn through behind the neck in aline
with the supra-seapular notch. A year and a half later the growth
recurred and grew quickly, the rest of the geapula being now taken
away together with the head of the humerus, which had become adhe-
rent to the scapula, and thus alse required removal. A year anda half
later the ehild remained well, the use of the hand “in sewing and writ-
ing being very little impaired.”

Mr. Cock ¥ removed a myeloid tumor, the size of a foetal head, from
the seapula, the greater part of the spine being removed and the
acromial end of the claviele. A recovery took place, but the history
i= not carried on beyond a few months.

=0, too, in a ease of myxochondroma removed by Prof. Billroth,3
where the lower angle was left together with the teres major and
minor. the last note of the ease is six weeks after the operation.

In the case of ;_'fl‘[n\'[]l:-‘-, removal of the FL.’:ll:llL‘l alone ul‘tq,:g{rth(_'l' with
the npper extremity may be called for,

The malignaney of the growths, mostly sarcomata, which may call
for either of these steps iz well known, together with their tendency to
involve surrounding parts and to ereep into regions inaccessible to the
surgeon. Early operation is imperatively required.

In the ecase of operation, the prognosis will be best, however large
the growth, when the rate of progress has been slow, when the growth
i= uniformly hard, or if only a certain amount of elasticity is combined
with the hardness (as in unmixed enchondroma), when the outline is
distinet and well defined, and the mass movable upon the ribs.||

# Laneet, 1865, vol. ii. p. 591. T Tbid., p. 695.

¥ Guy's Hosp. Reports, 1856, p. 1.

4 Reported by Dr. Nedorpil, Lond. Med. Record, March 15, 1878 ; and Areh. f. kin.
",'-'.":!'i"., Bd. xxi.

| That this mobility is a matter of some importance is shown by the following case,
groted by M. Sélillot at p. 350 of his Teaité de Médecine apératoire : ** Nons refusimes
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On the other hand, the prognosiz iz less and less favorable in pro-
portion as the outline is uniform rather than nodulated or hossed, the
feel semi-elastic and obscurely Auctuating instead of hard, the prog-
ress rapid and attended with pain, the different parts of the scapula
much obscured® and its mobility much impaired, the outline of the
growth ill defined and lost indistinetly in the axilla. Pulsation and
bruit, enlarged glands, and tendeney to infiltration of the skin are also,
of course, of evil omen.

A. Removal of the Entire Scapula by itself (c.g. cases
where the growth is primary from the scapula, and where there is no
extension to the humerus or into the axilla).—Preparations against
shoek should be taken, the extremities being bandaged n cotton-
wool, the head kept low, ether given, and subecutaneous injections of
ether and brandy being in readiness. The patient is placed at the
edge of the table and rolled over to the opposite side. If the growth
is very vascular, the patient weakly, pressure on the subelavian is of
importance, or if, from the extension of the growth, it is rendered diffi-
cult, this may be effected by making an ineision down to and through
the deep fascia over the artery itself, in order to enable an assistant to
put the thumb or finger divectly upon it.f This may be done by a
separate incision, or by an extension of that by which the clavicle is
divided.

Flaps are freely turned back, usually hy a T-shaped incision, one
limb running from the acromion process inwards to the superior angle
of the scapula, while the other and longer is made at right angles to
the first down to the angle of the scapula. In another case the sur-
geon may prefer to make an incision along the vertebral border of the
seapula, and the other at right angles to it across the centre of the

un jour d’opérer un jeune homme atteint d'un cancer énorme du seapulum, dont les
limites n'éaient pas nettement fixées, et nous dimes nous applandir de notre absten-
tion en déconvrant plus tard, i la nécropsie, que la tumeur avait pénétré dans la poitrine
et envahi un lobe pulmonaire.”

# In a very large seapular sarcoma on which Mr. Pollock operated, it is stated that
* the mass extended over the npper portion of the seapula, which eould not here be
traced, and over the outer part of the clavicle, which conld not be felt; and also so far
into the lower triungle of the neck that the subelavian artery conld not be distingnished
or reached by the finger.”” The whole mass was removed, but the patient, aged forty-
seven, died on the sixth day, of chronie bronehitis.

+ As adopted by Prof. Syme in performing the old operation in a case of axillary
aneurism, p. 111, If the clavicle is going to be removed, the subelavian ean be com-
manded by entting down on the clavicle, freeing it from its attachments in its inner
third, passing a flat director carefully beneath iy, sawing through the bone here, and
removing a portion of it, the finger being thus placed direetly on the subelavian (Jeaf-
freson, Lancet, 1874, vol. i. p. 754).
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growth.® Flaps thus shaped are disseceted quickly back, care being
taken not to open the capsule of the tumor. 7

When the whole mass iz thoroughly exposed, the muscles on the
vertebral border are first severed. The subcelavian being now firmly
compressed, the trapezius, levator anguli, and the rhombeidei are eut
through.] the posterior scapular artery secured, and the serratus mag-
nus divided, being first made tense by lifting the scapula off the ribs
upwards and outwards. The muscles on the upper border are next§
attacked —viz., the deltoid, the omo-hyoid, and the supra spinatus—
and the supra-scapular artery secured. The acromio-clavicular joint
15 next opened, or else the acromion or claviclel| according to the
extension of the growth in this direction, severed by bone-forceps or a
narrow saw. If the acromion can be safely left, the resulting deform-
ity—viz.. dropping of the shoulder and entire loss of trapezius action
—will be lessened.

The lower angle and the latissimus dorsi (if involved) being freed,
the scapula can now be dragged away from the chest by slipping two
or three fingers over the upper or vertebral border. Thus, by tilting
the scapula outwards, the axillary border can be inspected, the teres
and infra-spinatus muscles severed, the position of the sub-seapular
artery defined by a finger passed beneath it, and this vessel secured, if
possible, before it is eut. The scapula being still farther pulled away
from the chest, the muscles attached to the coracoid process are next
severed, and the scapula removed by cutting into the shoulder-joint
and severing the capsular tendons and the biceps and triceps. The
coracoid process may become detached at this stage if partially eroded

—a.

* It the skin is involved or nleerated, the flaps muost be so shaped as to isolate this,

T Pollock, St {r'qrur"-quf'ﬁ ffr-:-'p. H-e:lr.lr.-.-'!'ac_ vol. iv. p. 237,

3 It is a bad sign if any of the museles severed are infilirnted with growth. That
this, |:1:|.1.1.1_=-1.'J.-_-i', 1% 1ol im'n:np:tlih]e with a good recovery is shown by the second of Prof.
Syme's cases  Freision of the Scapule, p. 23), in which ivis stated that * the tumor
weighed between 4 and 5 pounds ; it had a soft consi=tence and very suspicious aspeet,
which was strengthened by microscopical examination, as the muscalar substance that
was taken away uhm;:; with the growth appeared to be loaded with the germs of future
diseaze; bue fifteen monthz having elapsed =ince the operation was performed, without
the slightest appearance of relapse, it may be hoped that the recovery will prove per-
manent.”

¢ If the upper border can be taken befure the axillary one is dealt with, the subela-
vian can be better controlled when the sub-scapular artery (a sonrce of free hwmor-
rhage) is severed,

|| Prof. Spence (I5d. Med. Journ., August, 1572, p. 178) recommends that the clavicle
should be left, not sawn throngh, otherwise the head of the humerus tends to project
through the incision, there being nothing but skin left, the overhanging arch of bone
having been removed.  On the other hand, sawing the clavicle, while it leaves a cut
surface of bone as a possible source of irritation, facilitates the operation somewhat, as
it exposes better the large vessels and the muscles attached to the coracoid process,



REMOVAL OF THE SCAPULA. 143

by extension of growth.* If this happen, it must be carefully dis-
sected out afterwards.f Every vessel must be thoroughly secured
when it is severed ; otherwise, oczing iz very likely fo take place a few
hours later.f If the anastomoses are free, double ligatures will he
required.

Hemorrhage may be best avoided by attention to the fellowing
points: (1) Adequate pressure on the subelavian, this being effected
by a special inecision, if needful, to command the vessel. (2) Taking
care not to cut into the tumor itself. (3) Dealing with the axillary
horder and sub-scapular artery last.  (4) By some it is recommended
to make the ineigsions gradually, not larger than are required at the
time, as a means of minimizing the heemorrhage. It must be remems-
bered, with regard to this point, that small and cramped incisions
interfere with a free and rapid hand and suflicient exposure of the
parts, conditions which eonduce to thorough dealing with bleeding
points, and thus facing one of the chief difficulties of this important
operation.

Adequate drainage is now provided, the flaps united, and the arm
secured to the side for a few days, after which it may be supported in
a sling if the head of the humerus does not tend to I“rl'n'[l‘ut]l’p

JoxpiTIoON oF THE LiMe AFTER REMOVAL oF THE Scaruvna,—A
limb thus preserved will be strong and useful.  If the claviele has not
been much interfered with, the clavieular fibres of the deltoid will
remain, and these, together with the latissimus dorsi and pectoralis
major, will probably confer a fair amount of motion on the limb. In
one of Prof. Syme’s cases, after removal of the scapula and the outer
third of the elaviele, and, by a previous operation, the head of the
humerus, the patient was able to lift heavy weights, and to fill the
appointment of provineial letter-carrier.

In a very successful case of Mr. Bvmonds’ (Clin. Sec. Trans., vol. xx.
p- 24), in which the scapula was removed for osteo-sarcoma, the man
was in good health two years and a half after the operation. * He

# Especially if the patient be a young one, as in a case of Mr. Pollock’s.

+ Ifthe growth has involved the axillary vessels and nerves, this outlying portion
may be dealt with later on, after the main mass has been separated and removed  Ifit
is desired to remove this extension of the disease now while in continuity with the
seapular growth itself, the surgeon will have both his hands free for what is a tronb-
lesome dissection, by asking an assistant to drag the main mass strongly backwards.
To facilitate this step, Prof. Syme (loe. supra cit., p. 26) placed a piece of cord round the
divided extremity of the claviele, for the assistant to pull npon. The greatest care
must be taken, when dealing with projections into the axilla, to keep the knife, or
blunt dissector, very close to the growth, for fear of opening the large vessels.

+ 1u a case of this kind, Mr. Berkeley Hill transfused twice, but unsuccessfully, the
patient dying of shock and acute septicemia in forty-five hours ( Brit, Med. Jowrn.,
1880, vol. i. p. 487).
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was able to do all the lighter work of a carpenter, including the use
of a plane. Overhead work he could not do.” In this case the artie-
ular surface of the humerus had also been removed about a month
later, as it was thought to be the cause of prolonged suppuration sub-
sequent to the first operation.

B. Removal of the Scapula, together with the Upper
Extremity (Fig. 40)—This operation is required in cases where a
growth has involyed the axilla and humerus as well as the scapula, and

Fig. 40.%
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in a few cases of machinery accidents. In the former case it may be
performed on the following lines, modified to suit the case (Fig.
40,

The patient being prepared and placed as directed at p. 141, the sur-
geon commences his ineision over the outer third of the claviele, and
thus can now either proceed to gsecure the subelavian artery at once,
or enable an assistant to put his finger directly upon the vessel. In
the former case the soft parts must be separated with a raspatory, the
subelavius divided, and the vessels found beneath it.  From the end
of this incision, over the acromio-clavicular joint, another is made
curving outwards over the shoulder and upper part of the arm,
and then sweeping hack to the inferior "mglu of the seapula. This
cuwed oval ﬁ"l'p is then raised towards the s p] ne, the muscles on the

—— e — —_ - - —

# This drawing |h'|:‘|r-u:~ci upon one of a patient of Mr. Heath's (Brit. Med. J-?'urn.,
1886, vol. i. p. 66). The ontline of the flaps has here been brought somewhat too low
down upon the arm.
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vertebral and upper borders of the secapula divided, and the posterior
and supra-scapular vesselz secured. The scapula, with the arm, is
next earried boldly forwards towards the axilla® and the sub-scapular
vessels secured and divided, together with the muscles in the axillary
border. A second incision, the extremities of which meet the first, is
then made over the front of the shonlder and arm, curving back across
the axilla. When the anterior flap, thus marked out, has been suffi-
ciently dissected up, the large vessels, if not already dealt with, are
found and secured before their division, and the limb and seapula
removed.

All hemorrhage being zecurely arrested, the flaps are next submit-
ted to caretful scrutiny for any suspicious infiltration, and the axilla
examined for any enlarged glands or outlying masses of growth. If]
owing to the necessarily prolonged operation or for fear of shock, no
sprayt has been used, the flaps should be sponged over with zine-chlo-
ride solution (gr. xx-3j) before being adjusted, due drainage being
also provided.

Ace oF THE PaTieExt.—It may be not uninteresting to some to know
that the scapula has been successfully removed for growth at ages
arving between “about seventy” and * about eight.” The former
was a patient of Prof. Syme,} who died about two months after the
operation, apparently of internal deposits. The latter case oceurred in
India,§ the upper extremity being removed at the same time.

Dangers of the Operation and Causes of Death.—These are
chiefly—

1. Hemorrhage,

2. Bhock.

3. Septicemia,

4. Entrance of air into veins. This very nearly proved fatal in a
ase in which Mr. Jessop, some years ago, removed the scapula, outer
half of the clavicle, and the upper extremity (Brit. Med, Jouwrn.. 1874,
vol. i. p. 12). In this case the scapula seems to have been removed
owing * to conzsiderable deficiency of cover " after removal of an upper
limb much damaged by a machinery accident. “ Whilst cutting
throngh the last attachments of the seapula, two distinet loud whifis
were heard, caused by the rush of air into the subeclavian vein.” The

* During these or other necessary manipulations, the humeras, if much invaded by
growth, may give way.

T If possiliie, a very efficient substitute for this may be used by irrigating, occasion-
ally, the wound as made, with a lotion of mercury perchloride, glycerine, and water.

¥ Loe. supra cit.

# A very brief mention of this case is given in a letter, Lancel, 1874, vol. i. p. 8149
It is notstated whether the patient was a native or no.

10
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operation was completed while artificial respiration was being per-
formed, and the lad recovered.

5. Recurrence. This takes place usunally within six or twelve
months. In a case of Mr. Heath’s (loc. supra cit.), recurrence took
place seven months after extirpation of arm and scapula in a lad aged
sixteen, with two years’ history of the growth, an © osteo-sarcoma.”
The recurrent growth was removed, but two years and a half after the
original operation recurrence again took place, and was dealt with
about five months later. A rapid recovery took place, and at the time
of this the latest operation, no signs of extension to the internal organs
could be detected, and the patient was in robust health.

Removal of the scapula for caries™ needs no especial mention. The
parts being sufficiently exposed, the operation will be condueted, as
far as possible, sub-periosteally, by means of appropriate blunt dis-
sectors or periosteal elevators.

CHAPTER VIIL
OPERATIONS ON THE CLAVICLE.

REMOVAL OF THE CLAVICLE.

Removar may be required for new growths or necrosiz.  In either
case it i= very rarely called for. That for necrosis differs in no way,
save for the importance of surrounding parts, from the same operation
elsewhere,

Removal of Clavicle for New Growths.—No better idea of
the kind of operation required, and the difficulties likely to be encoun-
tered, can be gained than from the aceount of Prof. Mott’s celebrated
case. T

A youth, aged nineteen, consulted Prof. Mott in 1828 for a tumor
about 4 inches in diameter, very hard, firmly attached to the elaviele,
which had been noticed about four months, and which was fungating
owing to irritation by escharotics, ete.

An ineision, begun over the sterno-clavicular joint, was carried, ina
semicireular direction, as close to the fungating part as was safe, to
near the acromio-clavicular joint. In dividing the pectoralis major,

# A good case of this kind is recorded by Sir. W, Fergusson ( Med. Chir. Trans., vol.
xxxi. p. 310).  An exquisite drawing of the scapula—one of the very best by the hands
of the Baggs—will be found in the same author’s Practical Surgery, 4th ed. p. 309, Fig.
144,

t+ Amer. Jowrn, Med. Sei, (O 8.), vol, iii. p. 100.
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arteries sprang in every direction ; a number of large venous branches,
under the musele, also required ligature. Care was taken to avoid
the eephalie vein, which was drawn outwards.  Finding it impossible,
from the size of the tumor and its close proximity to the coracoid pro-

cess, to get under the clavicle in this direetion, an ineision was made

from the outer edge of the external jugular, over the tumor, to the top
of the shoulder. After dividing the skin, platvsma, and part of the
trapezius, a =ound part of the claviele was exposed nearer to the acro-
mion than the coracoid process. A steel director, very much curved,
was now cautiously passed under the bone from above, great care being
taken to keep the instrument in close contact with the bone. The
great depth of the clavicle from the surface rendered it somewhat diffi-
cult to accomplish this safely; an eved probe, similarly curved, con-
veyed along the groove of the director a chain saw, which, when moved,
showed that nothing intervened between it and the bone ; the claviele
was then readily sawn through.

The first rib being next exposed under the sternal end of the clavi-
cle, below the pectoralis major, the rhomboid ligament was divided
and the joint opened. This gave great and encouraging maohility to
the diseased mass.

The sawn end of the claviele being a little elevated and the parts
around it loosened, the surgcon tried to diseover the subelavius mus-
cle, but it could not be seen, being incorporated with the diseased
mass. Had this mnsele been found, the $l,_‘]'|E|_r:llil}|] of the tumor
would have been much less difficult and tedious, as, by keeping above
it, the subcelavian vein is, of course, protected.  The origin of this mus-
cle was seen and divided, but it was almost immediately atterwards
obliterated in the tumor.

The omo-hyoid was found under the sterno-magtoid, and traced to
ite origin on the seapula.  In separating the tumor from the cellular
and fatty tissue between the omo-hyoid and the subelavian vessels, :
number of large arteries were divided, which bled freely, particularly
a large branch from the inferior thyroid.

The anterior part of the upper ineision was now made from the
sternal end of the claviele, and carried over the tumor, until it met the
other at the external jugular vein. This vein was then cut between
two fine lizatures.

The clavieular part of the sterno-mastoid was next eut about 3
inches above the clavicle, and the anterior scalene exposed by careful
dissection.

The subelavian vein from the edge of the sealenus to the coracoid
process was so firmly adherent to the tumor as to lead the operator at
one moment to believe that the coats of the vein were so intimately
involved in the dizeased structure as to render complete removal
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utterly impracticable. By the most cautious proceeding, however,
alternately with the handle and blade of the knife, he finally succeeded
in detaching the tumor without the least injury to the vein. This
part of the operation was attended with peculiar difficulty and danger.

At every cut an artery or vein would spring and deluge the parts
until secured by ligatores. The external jugular was so situated in
the midst of the bony mass as to require division again here between
two more ligatures, near to the subelavian, Near the sternal end of
the clavicle, a large artery and vein required ligature ; they were con-
gidered branches of the inferior thyroid.

From having cut through the elavicular portion of the sterno-mas-
toid, it was possible, by turning the tumor down, to detach it from the
situation of the internal jugular and left subelavian without the least
injury to these important parts.

To veach the lower part of the tumor a= it extended upon the thorax,
it was necessary to separate the pectoralis major in a line with the
fourth rib. The ineision upon the neck extended from the sterno-
clavicular joint, in a semicireular direction, to within 1 inch of the
thyroid eartilage and base of the lower jaw, and 2 inches from the
lobe of the ear, and terminated near the acromio-clavieular joint.

The discharge of blood was so free at every step of the operation
that about forty ligatures were applied. It was estimated that the
patient lost from 16 to 20 ounces of blood.  Prof. Mott stated that the
operation far surpassed in tediousness, difficulty, and danger anything
which he had ever witnessed or performed.

The tumor was an osteo-sarcoma, about the size of two adult fists.

The patient made a good recovery, and died fifty-four years after the
operation from causes unconnected with this disease. The use of the
arm is said to have been complete.  Post-mortem examination showed
that § inch of the acromial end of the clavicle was left, the rest of the
bone being occupied by an adventitious ligamentous band.®

Strict observance of antigeptic details is especially needed in such
operations, owing to the great risk of diffuse cellulitis in this region.

My, Wheeler, of Dublin, recordst a case of complete removal of the
clavicle for osteo-sarcoma. The patient was forty-three, and the
growth extended all over the elavicle, save at the extreme ends.

A curved incision was made downwards from the sternal to the
acromial extremity of the claviele. The sterno-mastoid and other
muscles being divided, the acromio-clavicular joint was opened and
the clavicle dragged up with lion-forceps. The coraco-clavieular and
other ligaments were then divided, and the subelavius detached. The

— — —

% _Awmer. Jowrn. Med. Sei., vol. Ixxxv. p. 546,
T Dub. Jowrn. Med. Sei.; Max 1, 1885,
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subclavian vessels were exposed, and, with the thoracie duet (the oper-
ation was on the left zide), carefully avoided. A vertical ineision
was required upwards into the posterior triangle.  Fourteen ligatures
were needed.

The patient made a good vecovery, and when seen, ten vears later,
had, to an ordinary observer, every power as if the claviele had not
been touched.

Mr. Holmes*® draws attention to the fact that one case is on record
in which Mussev ¥ of Cinecinnati, removed the whaele claviele and
seapula for a tumor recurring after amputation at the shoulder-joint.
The patient was heard of in perfect health thirtv-four vears after-
wards, at the age of seventy-onz. Muszsey commenced from the inner
side, so as to tie the subelavian early in the operation ; and this would
probably be the best course if the state of the parts would allow of
it. Mr. Holmes followed the same course in a similar ease. The
]}at-ii-nt recovered rapidly, but died from a recurrence, Muszsey !]l.“-'.ll‘lj.'
lost his patient from the passage of air into the subelavian vein.

UNUNITED FRACTUEE OF THE CLAVICLE.

While this condition is extremely rare, it is of such importance as
to elaim some notice here.

An excellent instance, most suceessfully treated, has been recorded
by Mr. Barker.S A boy, aged twelve, was noticed soom after birth to
have a fracture of the right claviele, the eause of this being uncertain.
Up to nine years of age the child had no inconvenience. He was then
gradually more and more froubled with pressure on the brachial
plexus, pain down the arm, and a tendency of the fingers to hecome
stiff and fixed in a flexed position in writing, this condition soon
amounting to one of painful spasm, rendering the writing quite
illegible.

With a view of resecting the false joint, lifting the inner end of the
outer fragment off the brachial plexus, and wiring it to the inner frag-
ment, Mr. Barker operated as follows: :

“ Observing all the details of the Listerian method of antizepsis, T
made a semilunar incision, about 3 inches long, with its two ends on
the elaviele, and its convexity downwards. This corresponded to the
middle of the bone, having the false joint above its centre. The flap
of skin so formed was turned upwards off the bone, and with it I dis-
sected up some fibres of the peetoralis with the object of securing that
the nutrition of the skin should not be disturbed by dividing its

— — - e

* System of Surgery, vol. iii. p. T43.
¥ Amer. Jowrn. MWed. Sei., vol. xxi.
1 Clin. Soe. Trans, vol. xix. p. 104,
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deeper vessels, The bone being thus exposed, a falze joint was found
between the broken ends, which were united by fibrous tissue. I now
divided the outer end of the inner fragment obliguely in a plane run-
ning from within outwards, and from before backwards. The section
was made with Gowan's osteotome, and was done very cautiously, so
as to disturb the periostewm and soft parts as little as possible, and
obviate all risks to the vessels running beneath the claviele, I then
placed the osteotome on the inner end of the outer fragment, and
divided it in a plane corresponding to that of the section of the inner
fracinent. Here my first cut was too obligue, and 1 withdrew the
blade of the saw ; but the second was accurately placed and saerificed
less bone. I now lifted the inner end of the outer fragment of the
brachial plexus, and placed its cut surface resting upon that of the
inner portion of the bone. A silver wire was then passed through
both ends from before backwards, and twisted firmly. This seemed
to secure sufficient fixation of the two portions, and the ends of the
wire were cut, and the twisted portion bent level with the bone. The
skin was then united with ordinary carbolized catgut, the edges of the
pectoral muscle having been first brought fogether with stitehes of
the same. A strand of catgut was also inserted between the lips of
the wound for drainage. No blood to any amount was lost, and the
wound was a dry one. I therefore dressed it with powdered iodoform
and salieyvlic wool, considering the latter more elastic than gauze.
Plenty of ordinary wool was added for padding, and over all a plaster-
of-Paris bandage was laid on.  This was applied over a webbed vest
precisely as for spinal caries, and completely immobilized the arm and
shoulder for the month during which it was worn. To this perfect
fixation of the parts concerned, quite as much as to the aceurate ap-
position of the cut surfaces of the bone, the good result of the operation
ig, in my opinion, to be ascribed.”

The dressings were not disturbed for fourteen days, when the wound
was found united by first intention, exeept at one point where the cat-
gut drain was still unabsorbed. There waz not a drop of pus any-
where. A similar dressing was applied, and not removed for fourteen
days, when all healing was complete. The plaster corset was then
removed, and a mass of callus could be felt at the seat of operation.
A week later the power of writing was found to be much inproved,
and the arm became perfect in all its functions.
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THE HEAD AND NECK.

CHAPTER 1.

OPERATIONS ON THE SCALP.

Bur few—uviz., those for large fibro-cellular tumors, and the vascular
tumors known as aneurisms by anastomosis, ete.—will require men-
tion in a work like this.

FIBRO-CELLULAR TUMORS, OR MOLLUSCUM
FIBROSUM.

These rare growths oceasionally require removal, on account of their
hideous deformity.® The chief points of importance in such opera-
tions are—(1) The hemorrhage. This may be terrifie,f copious, and
weeping from every part, owing to the huge size of the growth and the
vascularity of the parts. It is best met by an ingenious precaution of
Mr. Hutchinson’s,] who prevented all arterial hsemorrhage during an

* A good illustration of these growths is given by Mr. Hutehinson ( Lond. Hosp., Re-
ports, vol. ii. frontispiece), and another by Mr. Erichsen (Surg., vol. ii. p. 533 . The
drawing in this case is said to be taken from a |a::!ii,'nl_ of Sir W. Stokes. This sUrgenn
fignres an excellent one ( Db, Journ, Med. Sei., vol. Ixi. (N.5 ), frontispiece).

+ It is so described by Sir W. Stokes (loe. supra cit.). The patient, a man aged
thirty-three, in good condition, almost died on the table, Nélaton’s method of invert-
ing the head being made use of with excellent results,

1 Loe. supra eit,, p. 118, The piece of sealp removed here was twice as large as the
palm of the hand. Owing to the precautions taken, there was no arterial hemorrhage.
In Sir W. Stokes's case, the base of the growth was very wide, reaching from above and
in front of the right ear to the left of the oeceipital protuberance, upwards as high as
the vertex, and hanging down as low as the shonlder. In such a ease, Mr. Huotchin-
gon’s plan might be made use of by applying the tourniquet carefully round the lower
jaw and nape of the neck if it conld not be applied from the latter point obliquely up-
wards on to the forehead, the strap being kept low in position, if needful, by loops of
bandage passed under it on either side, and drawn downwards by assistants,
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extensive operation of this kind by applying round the head, just
above the ears, a Petit’s tourniquet with a narrow strap. Ina smaller
case, strong india-rubber bands, with pads over the chief arteries, may
perhaps be useful.  (2) The need of maintaining strict asepsis. As
nearly the whole thickness of the sealp affected must usually be sacri-
ficed, the pericranium may be damaged and the bone necessarily ex-
posed, especially during the tedious proeess of granulation by which
the extensive wound must usnally heal. The risk of septic ostitis and
then phlebitis of the veins of the diploé is well known, with the inevi-
table result of pymemia.

ANEURISM BY ANASTOMOSIS.

The treatment of these most difficult eases is given under the head of
Ligature of the External Carotid.

QUESTION OF OFERATIVE INTERFERENCE IN
GROWTHS OF THE CRANIAL BEONES AND DURA
MATER.

Under this heading are ineluded malignant growths, usually sarco-
matous, springing from the diploé or the dura mater, and having in
common the features of steady progress, penetration of the skull, and
pulsation. It remains to be seen what operative attacks, aided by
antiseptic surgery, may avail in these cases, but for the present, unless
an opportunity arise for attacking such growths quite early—e.g.,
while they are only of the size of a small nut—it will be wiser not to
interfere

The following ecase is a good instance of these growths, though it re-
mainsg uncertain as to its exact origin. The question of operation, as
mentioned below, was repeatedly discussed here.

D). K., aged twenty-eight,a Welsh miner, was sent to me, in 1885, by
Dr. Evans, of the Rhondda Valley. Three years ago he had noticed a
swelling, the size of a pigeon’s egg, in the centre of the right parietal

* Further carefully recorded eases, with post-mortem records, paving especial atten-
tion to the possibility of removal, are much needed here.  An interesting case is pub-
lished by Mre. Morris ( Path Sae. Trans, vol, xxxi. [ 250).  The disease here {"E'r'[-:-lilli_\'
took six vears in ranning its course ; other deposits were present. The patient died
away from London. The growth is stated to have begun in the diploé, and to have
compressed, not involved, the brain,  Mr. West ( Laned, 1876, vol. i. p. 457 ) records a
ease of fungus of the dura mater, which was explored. This ease, however, from the
history, appears to have been svphilitic; the growth was checked, and di<appeared
under the influence of very moderate pressure.  Fits occurred later, and proved fatal.
Deposits, thought to be seirrhons, were found in the liver,
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bone ; for a year previous to this he had pains in the head. During
his work in the mine, his head had received repeated blows, many
bluish characteristic scars being present. A month after the lump
appeared, fits began to oceur nightly, and lasted thus for three months;
then they gradually became fewer, and for the last year there had been
none at all.

At a spot 2 inches above the left ear was a large elevation of the
gealp, measuring nearly 51 inches in one diameter, and about 47 in the
other. There was no ulceration of the secalp tissues here, but unusu-
ally large vessels were to be felt over the area thus prominent. Inthe
centre the bones of the skull appeared to be deficient over a ecircular
spot the size of a shilling, as here the scalp could be deeply dimpled
by finger-pressure as if through a ring of penetrated cranial bone,
Over this central gap, pulsation was strongly marked and rather heav-
ing; it was also present, to a less degree, over the rest of the swell-
ing.

At other parts of the area of the growth, especially at several spots
in the periphery, was a remarkable feeling as if of bony trabecular
structure. It was doubtful whether this was brought about by growth
gradually invading a flat eranial bone, or to ealeifieation taking place
in the periphery of a sarcomatous growth,

On a level with the left ear was an enlarged gland.

Mr. Targett, the surgical registrar, reported that double optic neuritis
was present, but no oculo-motor paralysis.  The reflexes were normal,
and there was no loss of sensation or motion.

There were no urgent symptoms ; the patient had oceasional throb-
bing and pain in the swelling, but no obztinate headache and vomit-
ing ; he was able, as yet, to work, and stipulated that no operation
involving risk to life should be performed.

For these reasons, and because, owing to the size, duration, and
characters of the growth, the risk of attacking it was undoubtedly
great, the patient left the hospital without anything being done.

Unless such a case can be seen very early (and this is just the stage
which does not come under the notice of the surgeon), the following
would appear to be amongst the difficulties and risks of an operation
in these cases :

The necessary difficulty and tediousness in isolating the affected
bone by sufficient trephine crowns, and joining these with a saw or
chisel.* In the above case at least four erowns must have been re-
moved at the-different angles of the growth. It must be remembered
that the overlying soft parts were extremely vascular and perhaps

* The use of the dental engine in these cases is alluded to elsewhere (. 163),
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(from the enlarged gland) already involved in the growth. In isolat-
ing and going wide of the affected bone, it was uncertain whether one
or more sutures would not have to be erossed, and sinuses, such as the
guperior longitudinal, opened, thus leading to profuse hsemorrhage in
addition to that certain to be met with in dealing with the soft parts
and with the diploé around the affected bone.

Then, supposing the bone sufliciently removed wide of the growth,
in one or more pieces, if the growth were from the dura mater, this
membrane must certainly be dealt with, and the same would very
likely be the case if, originating in the diploé, the growth had erept
inwards. In further isolating the disease, if it had merely pressed
upon the brain and not involved it, most delicate work would be re-
quired : enlarged branches of the middle meningeal and, very likely,
dilated sinuses would require dealing with. If the disease had in-
volved, instead of merely displacing, the brain, new and special risks
would have to be encountered just when the patient’s condition,
after an already prolonged operation, was least fitted to bear
them.

Such are amongst the chief difficulties and dangers which appeared
to me very likely, if not certain, to be met with as I thought over the
question of operation in the case of the patient just given. They do
not appear to me to be exaggerated.

Moreover, in these and in any other prolonged operations which
deal with the brain and its membranes, the fact must never be lost
gight of that, what with the necessary interference with very vital
organs, and what with the anwmsthetic, the margin left to the patient
between life and death may be a very narrow one®

* About fonr years ago [ had occasion to explore and attempt the removal of a gli-
oma, proved later to oceupy almost the entire right frontal lobe of a patient at Guy’s
Hospital. The pulse failed so ominonsly with chloroform that, after removing one
crown, ether was given while the trephine was applied again, and the two openings
thrown into one. The substitution of this anwsthetic was followed by so much evano-
gis and jerky, gasping, irregular breathing, with a fixed chest (the patient was a young
man, much emaciated by vomiting and headache, but free from any lung-trouble),
that it was decided to do no more that day. The patient never “came to,” and died
comatose a few hours later.  In this eaze there had not been time to interfere with the
brain and its membranes, Another patient of mine, admitted for epileptic seiznres
connected with a huge cancellous exostosis of the frontal bone, which, as it proved, was
pressing inwards upon the brain and membranes, had been under observation for a
fortnight, his diet being strietly regnlated. On the evening of Christmas Day, hisdiet
having been not unnaturally, but too suddenly, altered, a severe epileptic seizare came
o [I-ﬁs was followed by coma, rapidly deepening into death, 1 have elsewhere ( p.
178) allnded to the snddenness with which respiration may fail in patients the subjects
of middle meningeal haemorrhage.
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An attempted removal of a growth afterwards proved to spring from
the dura mater is thus recorded by Sir W. Lawrence :*

In this case, the patient and her friends were anxious for an opera-
tion, owing to their constant fear of hwmorrhage on account of the
strong pulsation in the growth, from the result of previous incisions
into it, and also because of the constant headache. The growth, which
was a comparatively small one, measured 2 inches in diameter, and
was situated in the felt frontal region. Another swelling, probahly
secondary, could be felt deep seated in the region of the left hip.

An inecision, 4 inches long, was made around the posterior half of
the swelling, keeping clear of the growth by a considerable margin.
Most violent hwemorrhage at once took place from numerous vessels,
which could not be tied owing to the density of the swrrounding
structures ; the bleeding was only partially arrested by pressure, and
was so severe that the patient seemed likely to sink under it. The
operation was completed by making a similar ineision in front, and
by rapidly detaching the growth on a level with the bone. In doing
this, numerous long spicula were found in the base of the growth, and
it was now made out for the first time that the growth passed into the
interior of the skull through an opening more than an ineh in diame-
ter, at the bottom of which brain-pulsation could be felt. The appli-
eation of a pad of lint with much firmness was reguired in order to
stop the bleeding. The patient recovered from the operation, but fits
came on, and she died in about two months,

The growth proved to be a malignant one springing from the dura
mater. The bone around the opening in the frontal bone appeared to
be perfeetly healthy. The left anterior lobe was depressed, but other-
wise both the brain and its membranes were unaffeeted. There was a
small outgrowth in the left pterygo-maxillary fossa, and another in
the left lobe of the cerebellum, which perhaps accounted for the pain
which had been complained of in the back of the head. The right
humerus was fractured at the site of a secondary deposit ; the swelling
in the region of the left hip was not examined.

® Med. Times and Gaz., 1833, vol. ii. p. 129,
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CHAPTER II.
TREPHINING.*

OPERATIVE INTERFERENCET IN IMMEDIATE OR
RECENT] FRACTURES OF THE SKULL.

Indications.—The chief of these are:

1. Compounn DepressEp Fracrures.—Whether symptoms of com-
pression are present or no, these fractures should, as a rule, be ex-
plored by reflecting adequate flaps, then elevating any depressed
fragments, and removing any which are quite loose. At the same time
the surface of the dura mater, where expozed, should be carefully
serutinized, and, together with the rest of the wound, thoroughly
cleansed.

Operative interference is indicated in these cases for two reasons:
() Even if no symptoms of compression are present at first, second-
ary inflammation is very likely to follow in a few days, it not having
been possible by expeetant treatment to completely eleanse the wound.
If, now, some minute fragment of the brittle inner table has pricked

# 1 may take this opportunity of saving, once for all, that much of what 18 written
below is based upon a strong beliel that trephining, if carvied ont by eareful hands,
and with a strict attention to antiseptics, is, per #e, an operation of very slight risk.
This opinion has been strongly held by Mr. Walsham in England, and Dr. Briggs,
Prof. Nanerede, Dr. Amidon in Ameriea, in papers referrved to below.  Another writer
on the same =ide, Dr. J. B. Roberts ( Ann. of Surg, vol. ii. No.7, p. 8), appears to me
to weaken his case by saving that a trephining, properly done, is but little more risky
than ;!m'plilrttiun throngh a II1!J!|_.'!.1':ITEHI]. bone. It istrue that, in both, cancellons tissne
is opened ; but, in one, this contains large venous channels in intimate connection with
the sinnses, and o with the zeneral venons system.  Moreover, in the one operation
the sawing is very gimple : in the other, for reazons given at p. 166, it i=, onlez= most
carefully done, very perijous. Buot while I cannot but think that Dr. Roberts has
overstated his ease, and thus ran the risk of leading invxlmrimlmui operators to think
too lightly of trephining, I wonld in no way seem to depreciate his most instructive
paper referred to above. Prof. Nanerede, stating that from his experience trephining
is not a dangerons operation, and that wore patients die from complications, which
might have been prevented by a timely operation, than from the removal of a disk of
bone, gives the mortality of 10.69 per cent. as a probably fair estimate of the risk of
the operation per se.  The above estimate appears to me to be much too high.

¥ This term is used to include the use of the elevator and dressing-forceps as well as
that of the trephine, a matter which is alluded to again below (p. 164].

i By these terms it iz intended to make a distinction between those cases in which
operative interference is made use of within a few days of a fractore and those in which
it is only had recourse to a long time after the injury : gee p. 185, Trephining for Tran-
matic Epilepsy.
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the dura mater, fatal septic meningiti= iz almost certain.  If, therefore,
the surgeon, in these cases, waits for evidence of compression as a
justification of operative interference, he will too often wait till it is
too late. Evidence of the presence of dirt, especially of dirt ground
down to, or into, the bone, is a reazon for exploring the wound, even
if no symptoms of compression are present. (b)) If the patient re-
cover from the immediate effects of the fracture, injury to the inner
table, inzuflicient to canse symptoms at the time, and not detectable
gave by an operation, may be present all the time and cause much
future trouble. In the words of Prof. Nancrede # “ Undoubtedly,
many patients recover in whom the bone is not elevated, but in too,
many epilepsy, insanity, ehronic cerebral irritation, ete., render life a
burden, and operations are then required which often prove useless.y

. . Operations for epilepsy show at times that, in the effort to
bridge across the irregular fragments, and from the constant irritation
due to the cerebral pulsation driving the dura mater against the bony
fragments, Nature throws out osteophytie growths, which eventually—
perhaps after years—set up serious trouble.”

ii. Sovpne Depressep Fracrures.—Where symptoms of compres-
sion are present, operative interference iz the only course open.  But
where no such symptoms are present, the expectant treatment iz by
most surgeons held to be suthcient.  We may perhaps come best to a
decision as to using operative interference in simple depressed fract-
ures, without svmptoms, by dividing them into the three following
groups :

1. Where the depression extends over a considerable arvea, where it
is slight in degree—e.g., not more than a sixth of an inch, especially if
the patient is young and the bones vielding—expectant treatment is
no doubt the best.

2. But, on the other hand, where the depression is limited and de-
fined, where the depressed fragment not only affects a small area, but
is turned down angularly or edgeways, operative interference should

be resorted to at once, even though no syvmptoms are present, and
whether there i3 a wound or no, to prevent the onset of dangers, imme-
diate and remote, fully alluded to later on.

* International Encyelopedin of Surgery, vol, v, p. 24,

+ De. Gunn ( Trans, Amer. Surg. Assoc., vol. i. p. 39), speaking of later trephining
for the relief of old depressed fractures, sav<: * Afthough results of these secondary
operations do not show a fattering percentage of success, [ think that the reason may
be looked for in the late period at which the operation is performed. It is rare that
the patient submits to the dreaded operation till vears have been wasted in the vain
endeavor o effect a cure by medication.  In the meantime, the constant irritation has
bezotten a permanent impression npon the brain and nervous svstew, which remains
after the offending point of irritation has been removed.”
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3. There is a large class of cases intermediate between the above,
where the fracture iz a simple one, where symptoms are absent, and
where the depression is sufficient to cause anxiety, though not so
sharply defined as to call imperatively for operation. 2

In these cases, if the surgeon decide to wait for symptoms, he ean
appeal to an array of great names who concur in putting aside opera-
tive interference in these eases.  But it is impossible to write on this
matter in 1587 without seeing that, owing to the introduection of anti-
septics and the lessening dread of operations on the skull and brain,
the pendulum of opinion, which has for g0 many years swung in the
_direction of non interference, is now coming back towards the oppo-
gite view. While it is much to be desired that, in thiz as in other
yses where modern surgery seems likely to reverse the weighty opin-
ion of those who have gone on before us, no change in practice shall
be made hastily, the following points are worthy of attention :

It is possible that the compound character of a fracture of the gkull
has been too much made the determining touchstone in deciding
whether to operate or no.  In other words, have not surgeons, while
rightly looking upon compound depressed fractures as foreshadowing
meningitis and encephalitis, too much overlooked the fact that simple
fractures without symptoms may lead to future, though perhaps much
more distant, trouble by the gradual formation of irregularities, if not
of osteophytes, on the inner surface of the skull 7 And with regard
to this point, has not the fact that, when both tables are injured, the
comminution and displacement of the internal is usually by far the
worst,® been overlooked, or, at least, under-estimated; a confusion
being perhaps made between this fact and another equally well

* The following remarks of Dr, Roberts ( Auw. of Surg., vol. ii. No. 7, p. 14) are well
worthy the attention of the practical surgeon. Having pointed out that both fatal en-
cephalitis, or, later on, epilepsy, mental impairment, ete., are often due to * spicola-
tion ' of the inner table, hie goes on o say,  Henee it follows that exploratory perfora-
tion of the craninm is justifinhle in all cases where the nature of the impinging foree
or the appearance of the external table renders spiculation of the inner table probable :
provided that less danger to life and health is inherent in perforation than in the prob-
able gpiculation. . . . . I ami driven to the conelusion that exploratory perforation to
determine the abgence or presence of internal S|:i1'lll:|iiul1 is often demanded h_'l.' the
uncertainty of the invisible condition.  Without a knowledge of the true state of affairs
treatment is empirical ; and the risk to subsequent mental health or to life 1= too great
to permit reliance upon empirical treatment when a knowledge of the true condition is
obtainable with the slight danger that pertains to antiseptic trephining, Whenever
the fracture, whether originally an open one or 0 made by any ineision, presents the
possibility of the inner table being detached and splintered more extensively than the
outer, I should be inclined to advise perforation.  In other words, I would cat the sealp
to see the condition of the outer table, and I wonld eut the bone, to see the condition
of the inner table, in every case where the risk of obscure knowledge is greater than
the risk of divided scalp and perforated bone,”
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founded, that injury to the internal table alone is very rare. Perhaps,
too, surgeons, because little or no callus-material is found uniting
fractures of the base, have taken it as too much for granted that the
same takes place invariably in fractures of the vault.

However these questions may be decided, it will be agreed that all
gurgeons departing from the time-honored rule of non-interference in
simple depressed fractures without symptoms, must, by paying careful
attention to the following points, make certain of not bringing dis-
repute on trephining or elevation of bone :

1. That a freer use of the trephine in doubtful cages can be justified
alone by keeping the wound strietly aseptie throughout.

2. Any coexisting conditions which would contraindicate the
operation must be carefully looked for—viz., (1) Severe and pro-
Tonged concussion ; (2) Encephalitis ; (3) Injury to the base,

Influence of Site—It is often said that a depressed fracture, even if
distinetly marked, over the frontal sinuses, does not require operative
interference, and that any such steps should be avoided for fear of
leaving a fistulous opening leading to passage of air and troublesome
emphysema. But it must be remembered that these sinuses do not
appear before the age of fifteen or sixteen, and that, even in adult
gkulls, the extent of their development iz most uncertain, the sinuses
being sometimes represented by a small unilateral cell instead of
fair-sized bilateral cavities®  Other sites, which it is well to avoid in
trephining, if possible, are the position of large sinuses, that of the

# Hilton, Guy's Hosp, Beports, 21 series, vol, viii, p. 362,  Nofes on the Cranium, p-
B el seq.

+ It is worth while to bear in mind that if a large venous sinus is opened into, the
hemorrhage is nsually at once arrested by very seoderate pressure applied at the right
gpat.  The pressure shonld be made by a earbolized finger or sponge, and kept up if
needful by a pad of dry aseptic gauze dusted with iodoform, left in situ for two or
three days if possible. Dir. Cameron ( Lancef, 1884, vol. i. p. 931) was able to complete
a trephining while very slight pressure with lint controlled the bleeding from a
wound in the superior longitdinal sinus. He points out that the imaginary fear of
fatal hemorrhage from such a wound may at times deter from a necessary operation
with the trephine, and it is well that it should be dissipated. Dr. Hopkins (Aan, of
Surg., vol. ii. No. 7, p. 6i7), in a case of extensive compound fracture of the skull,
found that a small lint-compress, dusted with iodoform, lightly applied to a wound
in the superior longitudinal sinus exposed by elevation of fragments, readily arrested
the hemorrhage, which persevering eflorts with tenaculum-forceps had failed to check
with a ligature. In other cases, a wound of this sinus has been closed by sutures of
catgut. Thus, Dr. Parkes (Ann. Anaf. and Swrg., vol. viii. p. 118), in treating a wonnd
cansed by a fracture of the skull, arrested the terrific hemorrhage first by pressure,
and then by introducing three fine catgut sutures. These entirely closed the rent and
controlled all bleeding, and thongh the calibre of the sinus was reduced fully one-
third, and the sinus bulged markedly at the anterior extremity of the sutured wound
showing interference with the backward blood-flow, there was no evidence of cerebral
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trunk and chief branches of the middle meningeal artery® and also
the lines of the sutures, apart from any subjacent sinuses, as here the
dura mater is firmly attached, unless it chanced to be loosened by a
violent blow. Age, too, must have proper weight attached to it, it
being well known that in the first few years of life a very considerable
depression may take place after an injury, and yet be followed by
absence of head-symptoms and by spontaneous recovery.j

iii. Puneruren Fracrures.—Here, however slight is the injury to
the outer table, that inflicted upon the inner is certain to be much
more serions.  And the more the diploé is present, the more extensive
will be the damage which driven-down fragments of this will inflict
upon the brittle inner table. It must be remembered that punctured
fractures, with all their serious results, may be caused by bluant,
though pointed, bodies, as well as by sharp ones.?  Instances of these
are, blows with a pickaxe, fragments of brickbat, coal, stone, the
trigeer of a elubbed gun, or falls on a fender-ornament.  Immediate
operative interference—and here, owing to the limited injury to the
outer table, the trephine will be called for—is imperatively demanded
in all punectured fractures, however insignificant is the damage to the
scalp and outer table.

iv. Ix somME CAsES oF FRACTURE ABOUT THE INNER ANGLE OF THE
Ogrerr.—The trephine should always be used (together with a small
gouge) in exploring those grave injuries which may be caused by
direct violence from thrust wounds at the inner angle of the orbit, or
root of the nose—e.g., with sciszors, slate pencils, ferrules of walking-
sticks, ete.

The apparent slightness of these injuries, the trifling wound, the
period of latency of symptoms, and the onset of fatal brain mischief—
inevitable, though delaved, if let alone—are all well shown in the
following case of Mr. Hulke's: §

disturbance due to this interference with so large a colomn of blood, the wonnd heal-
ing well with antizeptic precautions. D, Brinton ( Phif. Med. Times, vol. xii. p. 577),
1’|lmll!'d by Dr. Roberts (oo, BN eil.). appl ied a lateral |ig=|tllrﬂ 5I|L1L1£-.-i.~'-ﬁﬂ|}‘ to the
lateral sinus. The strictest antiseptic precantions should be made use of in dealing
with wounds of these sinuzes uh‘ing to the great risk ﬂfM‘plii: |Jlll|!_'|ﬁi.i:i and |}_\'-‘:E'mi=1.

* The treatment of hemorrhage from the middle meningeal artery is given at p,
183.

t Good instances of this are given by Mr. Le Gros Clark (Diagnosits of Viseeral
Legions, p. 94); Mr. Bryant (Surgery, 2d ed. vol. ii. p. 357); Prof. Nélaton ( Pathologie
Chivurgicale, tome ii. p. 149).  The two last are accompanied by illustrations.

1 Prof. Nancrede (loe. supra eit., p. 18) points out that a punetured fracture caused
by a sharp instrument may consist of merely a splitting off of a small scale of the
inner table, but that a blunt-pointed body will comminute the inner table extensively
by breaking up the diplog.

% Syst. of Surg., vol. i. p. 586,  As here pointed ont, the injury is especially likely
to be overlooked if the instroment has slipped under the lid, and so reached the roof
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“ A little girl, aged six years, falling, with a piece of slate pencil
in her hand, it pierced her right eyebrow near its inner end, and
broke short off. Admitted soon after into the Middlesex Hospital,
the house surgeon took out of the wound several splinters composing,
he thought, the whole picce, covered the wound with a pad of lint,
and had the child placed in bed. Her general condition did not
betray the serious nature of the injury. She glept quietly throuzh
the night, and next morning did not appear much worse for the
accident. In the afternoon, when I then first saw the child, I detected
with the probe another splinter of the peneil, and enlarging the little
punecture exposed a piece of peneil tightly plugging a hole in the
bone. Enough of this was cut away cautiously with a gouge to allow
the pencil to be grasped with a forceps. It proved to be shattered,
and splinters representing a eylinder three-quarters of an inch long
were removed.  Intraeranial inflamnmation (indicated by convulsions,
delirinm, a high temperature —103°—and rapid pulse) supervened,
On the ninth day after the injury the temperature fell to 97.5° (the
child had passed a quiet night, and took her food better), and from
this date it continued subnormal, or only slichtly exceeded the nor-
mal average, until the sixteenth day, when it rose suddenly to 104°,
With this elevation of temperature were associated restlessness,
delirium, a flushed face, sereaming, vomiting, convulsions, and coma.
Death occurred about twenty-four hours later. At the necropsy a
]ﬂl'gl.‘ abseess was found in the frontal lobe of the right ]u_-]u{spluu'{-_
It inelosed a piece of peneil about one inch long, and it had evidently
quite recently burst into the anterior horn of the lateral ventriele. It
is a matter of regret that the trephine was not employed instead of
cutting away the bone around the pencil, which had the effect of
loosening the splinters, and contributed to the fatal mistake that the
whole piece of pencil had been removed.”

v. For THE REMovaL or ForeioN Bopies Fissuriye ok Fracrurize
THE SKULL.—The=e are rare—egq., penknife-blades, pieces of stone,
bullets, ete. To insure certainty of complete removal the trephine
will usually be required.

The following cases show how the gravest results may ultimately
follow on the overlooking of a small piece of knife-blade. The first
case is an_instance of the long time which oceasionaily intervenes
between the injury and the onset of urgent symptoms due to abseess.
The second case iz an excellent instance of the history of a cerebral
abscess, though here, too, the symptoms were delayed unusually long,

B —— —_—

of the orbit and base of the skull, leaving, it may be, merely a pateh of ecchymosis on
the conjunctiva.
11



162 OPERATIONS ON THE HEAD AXD NECK.

The first cage is glven by M. Dupuytren.® “II y a huit on dix ans,
un jeune homme recut dans une querelle un eoup de couteaun sur le
sommet de la téte; ce coutean se rompit dans la erine, dpres 'avoir
perforé. Le chirurgien qui pansa le malade n’examina point avee-
tout le soin désirable 'état de la plaie; il en rapprocha les bords, et
le malade guérit. Plusienrs années se passérent sans aceidents;
seulement, de temps en temps, le malade ressentait des douleurs dans
sa eicatrice.  Au bout de quelques années, sans ecause connue, 11 luai
souvait un assoupissement trésfort de la fievre ; il vint a 'Hotel-Dien
et v fut requ. En examinant sa cicatrice, je sentis quelle était soule-
vée et dessous elle un eorps étranger; jlincisai et fiz 'extraction d’une
portion pointue de lance de coutean, a Uaide du trépan.  Les accidents
persistérent, il &'y joignit la paralysie du cote du corps opposé i celui
de la téte qui’ était blessé.  J'ineisai la dura mére, il ne sortit rien ; jé
plongeai un bistouri avee précautions dans le cerveau, et il jaillit de
suite un flot de pus. Le soit méme de cette opération, tous les acei-
dents disparurent; la fitvre, la somnolence et le delire; et le malade
guérit.”

In the following case of Prof. Nancrede's,T the apparent slightness
of the injury, the long abzence of symptoms, then their sudden onset,
the difliculties met with during trephining, the results of promptly
meeting them, and finally death brought about by hernia cerebri are
all deserving of most careful attention. !

On March 6th, J. Y., aged nineteen, walked into the Episcopal Hos-
pital, complaining of a sore on the top of his head, the result of a blow
received two months previously. On examining the wound, in the
centre of an uleer, located about the position of the left middle parie-
tal lobe, was found the broken edge of a knife-blade. On being told
of this he seemed thoroughly surprised.  But little could be made out
as regards the incidents of the attack, except that a man had struck him
on the top of the head so forcibly that he had fallen on his hands and
knees, but had recovered himsell almost immediately. He said that
he did not, at that time, or afterwards, lose conseiousness, nor had he
had even a headache. All symptoms of brain injury were absent.
He did not complain of any pain or uncomfortable sensation when the
knife-blade was removed, but in the afternoon of the same day he had
slight pains in the head. March Tth, had slept well.  No headache,
temperature 100°. Slight retinal hypersemia,  Mareh Sth, epilepti-
form seizures set in to-day, beginning with twitching of the right arm,
but soon becoming general.  Prof. Nancrede trephined over the seat
of injury, the bone removed showing a slight depression of the inner
table. The position which the blade had oceupied could be seen in

* Lecons Orales de Clin, Chirnrg., 2d ed., vol. vi. p. 146,
T Intern. Eneyel. of Surg, vol. v. p. 83.
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the dura mater, there being an opening surrounded with dense cica-
tricial tissue. The dura mater did not geem to be congested, and there

ras evidently no pus or fluid beneath it. During the next three
weeks the fits apparently ceased, but symptoms indicating cerebral
abscess—viz., temperature often low, 971°-958° slow pulse, marked
mental dulness—set in.  March 30th, temperature 99°, pulse T0°,
The patient was unconscious, with right-sided hemiplegia, and rapidly
sinking. Prof. Nanerede, on reflecting the flap covering the trephine
hole, found it filled by the tensely stretched dura mater, pulsating
strongly. A small incision was made through this, but nothing was
evacuated. The coma rapidly deepening, an aspirator needle, con-
nected with a vacuum, was passed in at three or four different spots,
to the depth of 7 inch, but with no result. Feeling convinced that
pus was present, and from the symptoms that it was compressing the
ascending frontal and parietal convolutions, Prof. Nanerede proceeded
to set a large-crowned trephine in front of and below the first open-
ing, which was slightly behind the fissure of Rolando. Before the
skull was halt divided both pulse and respiration ceased. The opera-
tion being rapidly completed, the dura mater was incised without re-
sult. At this moment a large drop of pus oozed up through one of
the aspirator punctures. A knife being plunged into the brain sub-
stance, from one to two ounces of pus were evacuated. The patient
appeared to be quite dead, but vigorous and prolonged artificial res-
piration revived him. The next dayv a hernia cerebri as large as a
walnut was protruding from the wound in the dura mater. This in-
ereased in size, and broke down, the patient dying on April 4th. At.
the autopsy the left parietal lobe formed an enormous abseess eavity,
the abscess being superficial, and destroying the greater portion of the
upper part of the left hemisphere.

TREPHINING* IN FRACTURED SKULL.
(Figs. 41 and 42.)

The scalp having been shaved and thoroughly cleansed (infra),
the patient brought under the influence of chloroform, unless a con-

— — —

* Tt hias been :l]n.}:ul}' stated that in MANY Cases ol llLtl:lrl;':‘-éiﬂi I'r:u:lurr,—:-::, after EXposnre
of the fragments, a pair of dressing-forceps and an elevator may do all that is required.
That the trephine itself iz not always needed shonld be clearly understood, as it is
probable that elevation of fragments might most wisely have often been performed if it
had not been for the absence of a special instrument, wrongly suppoged to have been
essential, or for the dread of an operation of undoubted severity with its necessary
laceration of the vascular diploé, and requiring delicacy and skill also.

T I much prefer this anmsthetic, if possible, in these cases of trephining, on account
of the greater excitement and congestion which are nsually associated with ether. But
whenever it iz possible, and especially when the pulse and breathing are failing, anses-

thetics shonld be dispensed with (p. 154).
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dition of unconsciousness renders this unnecessary, the head is sup-
ported on sand-bags at a convenient height. The fracture is next
exposed by appropriate flaps, the old-fashioned erucial or T-shaped
incisions being as useful as any, or a semilunar incision which can
afterwards be converted into a Y, if it be needful to follow a line of
fracture® The incisions should usually go down to the bone itself,
and the pericranium should be raised, by the handle of the scalpel,
cleanly and regularly oft the bone, together with the flaps. If it be
needful to operate through the temporal musele, its fibres must be sufli-
ciently severed and raised with the flaps, it being somewhat more
difficult to separate the periosteum here, on account of its thinness in
this region, and more intimate adhesion to the subjacent bones. ¥ In
reflecting scalp-flaps, free hiemorrhage is nearly always met with, espe-

Fia. 41.

Componnd depressed fracture of gatter form. There being no comminution, the trephine has
been placed elose fo, and, in part, overhangs the fracture (Hutchinzon).

ciallv in the ease of the chief superficial trunks and the deep temporal
arteries, but this iz promptly and easily arrested by the use of Hpen-
cer Wells's forceps, which act as most useful retractors, taking up but
little room, while at the same time they arrest the hmmorrhage. If
bleeding continues from any crack in the bone which may now be
found, it will only cease on the elevation of the fragment, or on the
exposure of, and the dealing with, any subjacent eclot. The fracture
being now in view, and it being found impossible to introduce an ele-

I e ——— et

# On this subject, see the plan adopted by Prof. Horsley (infra).
1 The greater thickness of the soft parts which will here form the cicatrix will, in a
measure, make np for the diffienlty in preserving the periostenm,
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vator or pair of dressing-forceps, even after sawing off any projecting
angle of bone, the surgeon must decide where to place his trephine.
In doing =o, he must choose a spot, if possible, clear of a sinus, or
large branch of the middle meningeal artery,® and one which will at
the same time support firmly the pressure needed in the working of
the trephine. Thus the pinand the greater part of the trephine crown
are placed on sound bone (Fig. 41), while a small part of the trephine

FiG.. 42,

pvere compound fracture of ekull, ‘The bone being much damaged by comminntion, the tre-
phine has been placed at a little distance from the fracture, 5o as to be on sound skull. The
intervening bone would be readily clipped away with bone foreeps, The flaps are retracted,
and ent vessels in them at the same time commanded by three pairs of torsion-foreeps.

usually overhangs a depressed fragment. DBut if the surgeon fears
that the fragments are in contact with the dura mater, and perhaps
injuring it, and that the jarring movement of the trephine coming in
contact with one may be pernicious, he will so place his trephine that
it rests entirely on sound hone, any intervening bridge being easily
eut away (Fig. 42). A spot being thus chosen, a trephine of appropri-
ate size is taken,f with the centre-pin protruded for about a tenth of

e - - T

# If it is really needful to trephine over one of these vessels, the remarks at pp. 159,
178, will show how the hemorrhage shonld be met.

+ One # inch in diameter is usnally ample. The conical trephine issaid by Ameri-
can surgeons (e.g., Nancrede, loc. supra cit. p. 96; Dr. Hopking, Ann. of Surg., vol. ii.
No. 7, p. 69) to be safer than the ordinary one, it being almost impossible, owing to its
greater stendiness, to injure the brain with it, if, as the deeper part of the internal table
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an inch, and firmly fixed in this position, the trephine being so
grasped in the hand, that the index finger steadies the centre-pin
screw when the bone is entered.  The instrument iz now firmly ap-
plied to the bone, the centre-pin being bored inwards, and as soon as
the teeth feel the bone, the trephine is worked from left to right and
then from right to left, care being taken to exert equal pressure in
both directions ; while the first groove is being cut, the movements of
the trephine must be light and quick, but without jerking, the ten-
denecy of the instrument to slip being met with steady bearing on the
centre-pin, and by keeping the left forefinger at first on the bone, close
to the trephine,

As soon as a groove has been cut suflicient to keep the trephine
steady, the pin is drawn upwards, and so fixed. The rotary move-
ments alternating from side to =side are now continued, care being
taken to hear as evenly as possible on every part of the eirele, till the
diploé* (if this be present) is reached. This is known by the easier
working of the instrument, and by the softer sound. On the living
body at least, owing to the oozing from the vascular parts around, the
blood-staining of the bone-dust deseribed as taking place at this stage
is liable to be fallacious.

Throughout the operation, but especially now as the thinner table
15 being reached, every care must be taken to keep the circle of equal
depth—(1) by pressing on the saw evenly ;
(2) by making it bite in as equally from
right to left as from left to right; (3) by re-
membering that, owing to the skull being
spheroidal in ghape, 1t is impossible, with-
out the greatest carefulness, to keep the
sroove of equal depth all round; (4) by
bearing in mind that while the average
thickness of the adult skull iz one-fifth of
an inch, the thickness varies so much that it is almost always greater
at one part of a trephine-cirele than another ¥ (Fig. 43). Thus at fre-

Fic, 43,

it divided, any nndue pressure should be made.  But if nsed with ordinary skill, the
old form of trephine is perfectly safe. The modified burr of the dental engine has
been found to work acenrately by some American surgeons—eg., Dr. Roberts (foe.
supra eit.), especially in removing large areas of bone. Iitherto, simpler, old-fash-
joned instruments have held their place in England.

# This is absent in early life and in the aged. Again, over a large part of the
sqnamons bone and in the occipital fosse, diploé is never met with. Thus, in eases
where the diploé is absent, especially in the thinned calvaria of an aged corpse, it is
quite possible, by using haste or force, to jam the crown of bone in upon the brain,

+ Mr. Holden's words ( Landmarks, p. 5) are excellent: “ In applving the trephine
this is not a bad rule—* Think that you are operating on the thinnest skuall ever seen,
and thinner in one-half of the circle than in the other.!™ 8ir A. Cooper (Surgery,
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quent intervals the flat end of a trephine-probe, or a clean quill eut
pointed must be earvefully introduced at different spots, and when
the cirele is found to be deeper on one side (=till more if it is perfo-
rated ) the trephine must be so slanted that its teeth are only cutting on
that part of the groove which is still shallow. When the groove has
been made sufliciently deep, and eareful examination finds one or
two points of penetration, the bone may be removed either by tilting
it out in the trephine, by sharply rocking this from side to side, or by
inserting the elevator at the deepest part of the groove and lifting up
the disk of bone by ecarefully making a fuleram of the sound bone or
of a finger.

It profuse hiemorrhage oceur on raising either the disk of bone or a
depressed fragment, it will probably come either from a branch of the
middle meningeal artery or from a sinus. The treatment of the former
is given at p. 178 ; in the latter caze pressure should be at onee applied
by means of a piece of sponge which has been kept in and wrung out
of a solution of carbolie acid, or mercury 'Eu_ll‘:-hlul‘[ﬂu__ and dusted
with iodoform powder; if this has to be tucked under an edge of
bone to control the bleeding, a ligature of carbolized silk should he
fastened on to it, to secure its withdrawal in about three days’ time
(p. 159},

In the case of a punctured fracture, a full-sized inch trephine should
be applied, so as to remove the outer table around the immediate
neighborhood of the puncture, and thus expose freely the damage to
the inner table.

If after removing a crown of bone more room is still required, this
may be obtained either by taking out a second crown close by and
Joining the two, or by the use of a Hey’s saw or Hoffman’s foreeps;
with the latter instrument, if of reliable temper, a considerable area
of bone ean be quickly nibbled away.

Mr. Hutchinson® has drawn attention to the feagibility of obtaining
satisfactory access to depressed fragments, and of removing them,
after trephining through the external table only. Thus, at p. 188, loe.
infra cit., he writes : * With a small trephine I removed a cirele of the
bone in front of the depression, not going deeper than just into the
diploé. This done, with a little trouble I got away the anterior frag-
ment, which acted as a buttress between the depressed fragments and
the other part, and would have entirely prevented its being elevated.

edited by Dr. A. Lee, vol. i. p. 188) thus speaks of the operation. * Some people say
that this is a trifling operation, not difficult to perform, nor dangerons; but they
deceive yon: it is one of the most dangerons operations in surgery ; whilst performing
it there is but a single step—a small network—between your patient and eternity,”

* Clin, Surg., vol. i. p. 137 ef seq.
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When this was removed, I eagily got the point of an elevator into the
diploé of the depressed portion, and succeeded in lifting it into place.”

With all due deference to Mr. Hutchinson, I eannot think that this
method of only removing the outer table should be generally adopted,
and for these reasons. In hands less experienced levering up a
depressed fragment by insinuating the point of an elevator into its
diplog, seems to be very likely to end in inereasing the depression.
Again, every surgeon in whose hands the outer table has come away,
accidentally, by itself, knows how difficult this renders the completion
of the operation. A surgeon, then, who had done this purposely, and
then found himself unable to remove the depressed fragments by the
method just given, would very likely find the completion of the tre-
phining and the getting out of the inner table a matter of embarrassing
difficulty.

Mr. West recommends that the periosteum, which has been ecare-
fully preserved, should be adjusted by eatgut sutures, this precaution
tending to prevent any subsequent hernia cerebri. Sufficient drainage
must of course be provided.

With the same view, in order to diminish the subsequent gap, any
detached fragments of bone (which should have been kept in warm
:arbolic acid solution) may be placed across the aperture in the skull,
it having been found by Dr. Macewen® that they will adhere and give
no further trouble. Suflicient drainage is then provided by fine tubes
or drains of horsehair or gut, sutures inserted and dressings applied.

The terse summing up of Dr. Amidon, of New York, may here be
quoted ; * Let the operation always be done with antiseptic precau-

* On this subject I would refer the reader to a case of Dr. Macewen's (p. 102), Mr.
Clark ( Laneet, 1386, vol. i. p. 243) in a ense of trephining for tranmatic epilepsy, in
which this operation was followed by much improvement, but not a complete cure,
replaced the erown of hone—a piece of the frontal, and the seat of ostitis—after
bevelling off the inner edge so as to prevent pressure npon the dura mater, and
after cutting a notch in the side of it to serve for drainage. The restored crown
did not necrose but united satisfactorilv.  However right it may be to replace, in most
cases, bone which has been removed, especially in those cases where the removal has
been extensive, I doubt very much if this course is judicions in cases of trephining for
traumatic epilepsy. Uuntil this subject has been more thoroughly worked ont, I
think it would be wiser to leave the small trephine-gap not filled np, and thus provide
a safetv-valve for the relief of varving tension. This course would be especially indi-
cated in eases of long-standing depressed fracture where trephining is resorted to late,
and though the source of irritation is thns renewed, the brain has taken an impression,
which, though perhaps latent, will remain permanent, and which will be prone to show
itself on very slight excitement. See foot-note §, p. 157,

. 1 Med. News, Philadelphia, June 21st, 18384 ; Ann. of Surg, No 3, vol. i. To this
second paper of Dr. Amidon, a very instructive and helpful statistical table of 115
cases is appended,



PUS BETWEEN THE SKULL AND DURA MATER. 169

tions. Try and secure only proximate coaptation of the flaps. Pro-
vide the freest possible drainage. Use ecold antiseptic dressings,
without much compression. Enjoin the strictest quiet in a posture
facilitating drainage.”

TREPHINING FOR PUS BETWEEN THE SKULL AND
DURA MATER.

While the mode of using the trephine here will in no way differ
from that already given, a few practical remarks will be made on this
most important condition.

It is well known that operative interference here is now less frequent
than it would appear to have been a hundred years ago when Mr. Pott
drew the attention of surgeons to the need of trephining when pus was
present immediately beneath the skull. For while Mr. Pott, in his day,
gaved five out of eight of these cases in which he trephined, surgeons
of the present time, when they trephine, have been usually baffled by
the coexistence of pyviemin, or, if this ominous complication be absent,
by finding the collection of pus not loealized between the bone and
dura mater, or if go loealized, combined with suppurative arachnitis
also.

Mr. Holmes ( Treat. on Surg., 1st ed. p. 130) brings forward the fol-
lowing weighty statements: “Some vears ago [ published * the expe-
rience of St. George’s Hospital in this partieular for seventeen years—
1841 to 1857 inclusive.  EKight eases occurred in which the trephine
was applied for pus. The pus was found in every ease, but all the
patients died. Seven were examined after death, and in six of these
unmistakable evidence of phlebitiz in the sinuses of the brain and
veins of the skull and of general pywemia was discovered. In the
seventh case the abseess reached the ventricles of the brain. There
were eight other eases in which the trephine was not used, and where
matter was found above the dura mater, but it was not limited to this
situation in any of these cases, nor would adequate exit have been
procured for it by the trephine. In nine other eases there had been
intra-cranial suppuration, but the matter was diffused among the
membranes or in the substance of the brain, and lay entirely below
the dura mater.”

The above most gloomy picture of what has been usually met with,
only serves, I think, to confirm the opinion given below that these
cases should be explored early, being treated, in short, more like cases
of acute periostitis and osteo-myelitis elsewhere, than has hitherto
been the case.

When it is remembered that pus does not form between the bone

* Brit. Med. Journ., October 16th, 1858,
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and dura mater without a previous stase of traumatic ostitis and
phlebitis of the veins of the diploZ, it will be readily understood how
easily, if the wound be foul, septie osteo-myvelitis and septie phlebitis,
with the inevitable result of pyemia, will follow.

Indications of the Formation of Pus between the Bone
and Dura Mater: Question of Trephining.—History of a head
injury with damage of some kind to the outer table. Thus there is
often a sealp wound exposing the pericraninm, often opening this up
at one or two points, perhaps small and not seen at the time; ocea-
sionally the bone itsell is laid bare by the injury. Either now or later
on the wound becomes septie.  After a varying period, usually in the
course of the second week after the injury (during whieh period defi-
nite svmptoms are often absent), headache, fretfulness, nausea, or
vomiting set in, gradually followed by drowsiness, delirium, twiteh-
ing=, convulsions, paralys=is, coma, and death.

This on-rush of symptoms about the eighth or tenth day may be
ACCoN [r:lll"rmi 1:}' evidence of |a}':rmi.‘| r—'ri?.., l‘ij_:n]'ﬁ followed ]J}‘ :r'-\'l.'(*.eﬂil'lg_,
a jactitating temperature, progressive emaciation, and affections of
viscera and joints, amongst which pleuro-pnenmonia is one of the
most frequent and grave.

The surgeon who is watching a case of this kind, and also is not
unmindful of what has happened and what is liable to be going on—
the injury to the pericranium and bone, the ostitis and osteo-myelitis
with plugging of the diploic veins, the extension to the inner table,
the formation between the bone and dura mater of lvmph ready to
suppurate, this deep-seated inflammation being only too ready to
extend to the arachnoid and thus become a diffused l|11*11i|1gi1-i:~;~—will
find it a matter of much difficulty to answer the question, How far
has the mischief gone? Is the case a hopeless one? If the intra-
eranial collection of pus be a localized one and uncomplicated, well-
marked hemiplegia and the absence of pymemic symptoms will eall
hopefully for trephining. On the other hand, paralysis, indistinet or
complete, epileptiform convulsions, extreme irritability, an aspeet of
fever, and, especially, any evidence of involvement of nerves at the
base, will all point to that form of meningitis which will show itself
as a diffuse layer of pus and lymph over one side of the arachnoid.

Equally pointing to a fatal issue will be the symptoms of pymmia
already alluded to, and needing no further mention here.

What is to be done in these cases? Where the evidence of menin-
gitiz is undoubted, of some days’ standing, where the hemiplegia has
been little marked, or where it is replaced by paraplegia, general con-
vulsions, and other unfavorable signs, no surgeon will be wise 1In
trephining.

Should evidence of coexisting pywmia be looked upon as equally
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hopeless and equally negativing the use of the trephine? T scarcely
think so. Every surgeon knows that, although pymmia is usually
fatal, it, very occasionally, ends favorably. Again, in treating py:wemia
resulting, from periostitis and osteo-myelitis elsewhere, we are not
deterred from making free incisions and exploring the bone.

The real treatment of these cases must, of course, be really pre-
ventive —i.e., everv scalp wound should be rendered aseptic and kept
so from the very first, however =light it seems to be.  But, as this pre-
eaution is not always taken, and is oceasionally impossible, the con-
dition of the pericranium and bone should be explored earlier, at the
very first warning of danger. Instead of treating such a case as a
apeecial result of head injury, and waiting for evidence of pus between
the bone and dura mater, we should, I think, deal with it as we do
periostitis and ostitis elsewhere; that iz to say, that, in cases of this
kind where there is reason to helieve that the bone has been injured,
especially if there is any doubt as to the eondition of the wound
throughont, the surgeon should, on the first appearance of malaise,
irritability, headache, nausea, chilliness, explore the wound. Any
eranulations here present will very likely be at a standstill. A piece
of hone will probably be bare and perhaps soft, the pericranium infil-
trated and separating. The whole area of bone which is thus being
deprived of its pericranium should be explored, and drainage pro-
vided. But in nearly all cases, especially if the bone is softened at all,
it will be wizer to do more, and open the bone with a trephine to give
vent to any inflammatory material in the diploé, to prevent septic
phlebitiz and its extension to the sinuses, and to save the inflammation
from reaching the inner table and dura mater.

The above depends on the fixed convietion that trephining, in
eareful hands, and with due precautions, is not. in itself, a dangerous
operation (p. 156), and on the fact, which iz beyond dispute, that, if
these eases are left till hemiplegia pronounces the existence of intra-
eranial pus, they will, too often, be left too long, as this waiting will
give time for the onset of pyamic infection, and for the arachnoid to
be involved in the inflammation.

The operation of trephining here will in no way differ from that
already deseribed. Pus welling up from the diploie caneelli, or a fetid
condition of these. is ominously suggestive of impending pywemia. If
such a condition be present, the hone should be freely removed, and
disinfected as far as possible; but, from the probable extension of
thrombi to the sinuses, the outlook is a very dark one. If pus be
present between the bone and dura mater, it must be thoroughly
evacuated, and free drainage provided.®* The condition of the dura

* In these cases, and, in fact, in any trephining cuses where the discharges are foul
and the sealp the seat of cellulitis or ervsipelas, iced boracie acid (a saturated solution )
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mater should always be examined into, whether pus is found super-
ficial to it or no. If it pulsate freely and be natural in appearance
and devoid of lymph, nothing more need be done. If, on the other
hand, it bulge into the trephine-hole devoid of pulsation, it should be
punctured, thiz perhaps giving vent to a jet of purulent fluid from the
arachnoid cavity. If the arachnoid is seen to be covered with lymph,
this is of the gravest omen. The possibility of the existence of cere-
bral abseess must always be remembered in these cases, where nothing
else has been found to acconnt for the head symptoms. The symptoms
and treatment are fully given at p. 155,

The following eazes are good examples of this most dangerous con-
dition of ostitis of the eranium and its sequele and complications:

The first case, reported by Mr. Hutchinson# shows pymemia promi-
nent rather than arachnitis ; the second, also Mr. Hutehinzon's, shows
the reverse condition—much arachnitis and no general pyaemic infee-
tion. The third, one under my own eare, shows both arachnitis and
pPyaemia combined. In all pus was present between the hone and
dura mater.

J. W., aged ten, on October 15th received a large lacerated secalp
wound from a dog bite, a triangular flap of all the tissues of the sealp
being torn up, from the left parietal bone. The perieraninm was not
torn up excepting perhaps at a few points.

The boy was admitted into the London Hospital at once, the Hap
of skin adjusted, and for some time all went on perfeetly well, the boy
being only kept in bed for a day or two.

Oct. 28. He did not eat his dinner as well as usual.  The wound
was looking a little pale.

Oct. 29. While up and at dinner he was noticed to be cold and
shivery. A very severe rigor followed. It was impossible to ascertain
whether he had headache for some davs or not.  In the wound the
granulations were pale and glassy, and a small piece of dry, bare bone
was exposed.

During the next few days there were repeated rigors and much
headache.

Nov. 1. He had now very decidedly the agpeet of pneumonia, and
the breathing, temperature, pulse, and cough confirmed this.

Nov. 2. He seemed better than vesterday, the respiration being
more easy. There is not the slightest zound of paralytic weakness.
Doubts have been expressed as to whether this boy is or is not the
subject of pyeemia. He looks comfortable, exeepting for the blueness

lotion applied by means of lint frequently weited and reneweid, together with a dust-
ing of iodoform, is preferable to dry dressings {'h:‘lngfﬂ less frequently.

* (Yin. Surg., vol. i. p. 97.

+ Loc. supra eit., p. 102,
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of the lips, which is less than yesterday. That he is suffering from
pneumonia all must admit, and that the pnenmonia does not produce
the usual train of symptoms (no rust-colored sputum, no great dys-
pneea, tongue almost elean, ete.). He has had a series of rigors of the
most marked character. If thiere had been but a single rigor, it is
very possible that it might have been indicative only of pneumonia,
but their recurrence seems to me to denote pviemia.  This diagnosis
is alzo favored by the fact of his apparent improvement at times and
great variations in condition,

The wound was now secreting a very fair quantity of healthy pus.
Its granulations are much better than they were, and fairly florid,

During the next three days the thoracic symptoms inereased. He
emaciated rapidly. Consciousness was perfeet to the last, and he had
neither paralysis nor convulsions.  All traces of granulations dis-
appeared from the wound. He died November 7.

There were very numerous pyemic deposits in the lungs, liver, and
spleen.  Beneath the sealp wound was bare and greenish bone the
size of a crown-piece. The edges of the wound were thin and loose,
and the pericranium was alzo loose over a surface as larze as the palm
of the hand, comprising, in fact, nearly all the parietal bone. There
was a recent scar in the sealp, erossing the vertex transversely, just
above the lambdoid suture ; the pericraninm here was thickened and
inflamed, and the bone on both sides of the sagittal =uture here was
green. On applving the trephine at this spot, dirty-green, fetid
pus was exuded on the inner surface of the bone. It must be observed
that this portion of inflamed bone extended on each side of the sagittal
suture, and that it was under, not an open wound, but a soundly
healed one.

E. 5., aged ten, was admitted, July 21, into the London Hospital
with very extensive laceration of the sealp on the left side, laying
bare the parietal bone. During the first few days he took his food,
was perfectlv conscious, and seemed to be doing well.

July 26. Bone as large as a crown-piece is exposed, white and dry,
above the left ear.

July 29. A strong rigor.

July 50. Wound without granulations, looking glazed.

July 81. Very restless, Uses all his limbs at times, but the left
ones much better than the right.

Aug. 1. The skull was trephined in the middle of the exposed
bone two inches directly above the left ear. The dura mater was
covered with yellow lymph. It pulsated pretty freely. On cutting
through it, about a drachm of thin, purulent fluid jetted out. The
visceral arachnoid was seen to be covered with lymph.

Aug, 2. He still uses his left arm, but never his right hand. When
the brain, which bulged, pulsating, into the wound was pressed baek
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thin pus ran out in considerable quantity from the arachnoid eavity.
His aspeet was that of a patient in the very last stage of fever. Death
took place on August 5.

The bone around the trephine-aperture was dry and green. Every-
where on the left side the parietal arachnoid was concealed by a thick
deposit of puro-lymph, whilst evervwhere on the right side the mem-
branes were perfectly free from deposit, polished and glistening.  The
superior longitudinal sinus contained puriform fluid. The skull at
the seat of injury was discolored over an extent almost as large as the
palm of the hand ; adjacent to it were other patches, greenish-yellow,
opaque, and non-vascular. There were no pywemic deposits in the
Illllg,ﬂ O II]_ T_]H_' Tiﬁl'i"llﬂ ['l-r l}li!‘ flllll“.}I!Il'll.

E. 8., aged forty, slipped while getting off an omnibus, January 22,
1877, and was admitted into Guy’s Hospital under Mr. Howse's care
with a sealp wound four inches long exposing the right parietal bone.

Owing to some oversigcht the wound was not dressed at first anti-
septically ® the discharge became offensive, and erysipelas of the scalp
setting in she was transferred to my care on February 1. At this time
almost the entire right parietal bone wag exposed, owing to sloughing
of the pericraninm.

Ineisions were made where needful, drainace tubes introduced, and
in a few days the erysipelas had subsided, and the wound was sweet.

Feb. 11. She had a rigor for the first time.

Fely. 13, There was some paralysis of the left side of the face and
the left limbs. The temperature was 104°,

Feb. 15. The hemiplegia becoming more marked, 1 trephined
throngh the exposed bone, about one inch above the right parietal
eminence. Pus was met with in the diploic eancelli.

On removing the erown of bone an ounee of thick, foul, greenish
pus welled up. The inner surface of the hone was very rough, the
dura mater which corresponded to it being covered with velvety
eranulations. As the dura mater did not pulsate, it was punctured,
but without result.

The patient became more conscious after the operation, but soon
lapsed again into a semi-comatose state. Convulsive seizures of all
the limbs, with twitehings of both sides of the face, then set in and
continued till the patient’s death, on February 17,

The parietal bone was found to be dying for a considerable area,
the diploé being green and offensive. The pus seemed all removed
from the dura mater, but there was suppurative arachnitis over the
right hemisphere, reaching up to the falx in one direction and the
hase in the other, but stopping short of each. There were numerous
pyemic abscesses in the lungs and liver.

* A precantion on which my colleagne habitnally insists,
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TREPHINING FOR MIDDLE MENINGEAL
HAMORRHAGE.* (Figs. 44, 45.)

Indications —When a patient, after receiving an injury to the
head, has shown several of the svinptoms given below.

It is noteworthy that the injury and amount of violence vary
extremely. While most frequently serious, as in falls on the head,
the violence may be extremely glight, as when a patient slips going
downstairs and strikes the head against the wall, when a boy receives
a blow from a ericket-ball, or when a child has a fall of 2 feet 6 inches
out of a swing. From this the following conelusions follow naturally :
(a) That in the eases of severer violence, laceration or contusion of the
brain are, nl1|_‘u.' [KRLH] |']‘|'1|1I|'-I'|11}‘, {':rlll}r]iq,’:itiﬂ]!ﬁ: {fl} where the violenee
has been slighter, either no fracture may be present, or, if one be
present, it is often only a mere fissure, and may involve the internal
table only.

i. Iaterval of Consciouswess or L cidity.—This interval between the
stunning effects of the injury or concussion and the onset of com-
pression from the effused blood varies, when present, in length from
a few minutes to several hours. In about half the cases it is well
marked. In a second eclass it is but little marked, and may easily be
overlooked altocether. In a third and last set of eases this interval
is never present at all, owing to (1) The presence of a very large haem-
orrhage producing compreszion-symptoms; (2) Coexisting depression
of bone; (3) Coexisting injury to the brain; (4) Drunkenness of the
patient.

1. Condition of the Limbs as to Hemiplegia, Paralysis, Rigidity, etc.—
Hemiplegia, though well marked in a large proportion of eases, must
not be looked upon as essential, and middle meningeal haemorrhage
must not be overlooked becanse hemiplegia is absent, ill-marked, or
replaced by some other condition of the limbs. At least, the following
gseven conditions of the limbs may be met with in middle meningeal
h@&morrhage.

(2) Hemiplegia present and well marked, the leg or arm, and
usually both when taken up and let go, dropping like those of a
corpse. This condition is present in probably one-third of the cases.
It is noteworthy that oceasionally the hemiplegia iz on the same side
as that injured, the extravasation taking place on the side opposite to
that struck.

() Hemiplegia present. but little marked. In these eases, which
-are not uncommaon, the extravasation may be overlooked. They fall
into at least two divisions. In one the hemiplegia is little marked

* For fuller information on this most important subject, I may, perhaps, refer
the reader to an article contributed to the Guy's Hasp., Reposts, 13536, p. 147,
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throughout, owing, perhaps, to some power of accommodation on the
part of the brain, or to the ecirculation remaining feeble, owing to
coexisting shoek from the time of the injury to the moment of death.

In another group of cases, the hemiplegia is ill marked because of
brief duration, coming on as it does in these eases fowards the close,
together with coma, giving but little warning and leaving but short
time for interference, '

When there is any doubt as to the existence or degree of hemi-
plegia, the following tests should be ecarefully made use of: whether
the patient resizst= on the surgeon attempting to move the limbs; the
power of the grasp, if any ; the result of pricking ; whether the patient
moves either of his hands, or which of them, when the cornea is care-
fully tonched or the cilia gently pulled.

(r) Hemiplegia present, but temporary. A very rare condition,
pre lueed 11‘:'11]1:1h]_1' by the brain being able to acecommodate itself to
the blood.

(#) Monoplegia, or the paralysis more marked in one limb than the
other. A rare condition, as the hemorrhage generally makes pressure
upon all the motor area.

(¢) General paralysis.  Another rare condition, the existence of
which may be explained by a very large clot—e.q., on the left side,
rapidly effused and making pressure through the left side of the brain,
upon the richt as well, or by coexisting extravasation into the brain
substance itzelf.

(%) Absence of any paralysis. A very rare condition, and one which
is, perhaps, due to the blood effused from the middle meningeal
artery, finding itz way through a fracture in the skull, beneath the
zcalp.

(%) Limbs rigid, convulszed, or twitching. It is only too probable
here that, in addition to middle meningeal extravasation, contusion,
or laceration of the brain substance will be found at more spots than
one.

iii. Condition of the Pupils. —Whilst this may be various, there are at
least three conditions which are most important.

(a) If the pupils are natural as regards reaction to light, the com-
pression of the brain is probably recoverable if trephining is immedi-
ately performed. Furthermore, it is probably a case of compression
only of the brain, without other injury.

(5) If the pupils are ingensitive, often at the same time dilated, the
compression iz probably extreme, and while trephining is urgently
called for, it is less probable that in these cases the brain will recover
itself after removal of the clot.

(y) If one pupil is found widely dilated, the other being natural or
contracted in size, and if the dilatation be present on the sideinjured,
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in other words, opposite to the side paralyvzed, it is a most valuable
gign, the explanation of which we owe to Mr. Hutchinson

Taken with other evidence of middle meningeal extravasation this
condition of the pupil points to a large elot, reaching down into the
base and pressing forwards upon the sphenoidal fissure, and thus com-
pressing the third nerve.

iv. The Pulse.—This will vary according as the case is one of well-
marked, uncomplicated extravasation, or complicated with contusion
or laceration of the brain ; and, if the conenssion stage has been severe,
according to the degree to which the heart has recovered from this.

In well-marked uncomplicated compression, the pulse will be
slower than normal—e.g., 66, 52, and still falling, 42, and usually some-
what full and laboring.

v. Coma, or Upconsciousness.—With regard to this, the following
points should be borne in mind ;

(«) The degree of unconsciousness will vary with the size of the
branch injured, and the rapidity with which the blood is effused.
Where the effusion is rapid and the compression great, the coma may
be as deep and complete as in apoplexy. But, in other eases, it will
be found that though the coma is apparently deep, this is not really
s0, thus the patient may moan constantly, or may move his limbs
feebly when disturbed.

() The commencing coma may be taken for natural sleep, or
drunkenness, in which conditions the patient may be allowed to lie
till it is too late.

(¥) In a few cases, the onset of the coma is deferred till late, its on-
set 18 here sudden, its conrse rapid, and it generally ends in death.

vi. Respivation.—This, in well-marked ecases, i= often stertorous and
somewhat slow. In cazes where stertor has not supervened to eall at-
tention to the existence of compreszion, other and =till graver altera-
tions in the breathing may be present, alterations which are warnings
that the end 15 not far off, and that, in the case of intended trephining,
there is no time to lose—viz., catchy, short respirations, cyanosis, and
gasping, irregular breathing, ceasing for intervals of ten or fifteen see-
onds, and then repeated.

vii. State of Sealp.—When the history is deficient, or when the signs
of compression are not well marked, ecchymosis or contusion of the
parietal and temporal regions giving rise to a pulpy or pufly feel are of
great value. This condition will be especially marked, when the
hwmorrhage from the middle meningeal artery is finding its way
through some fracture into the tissues of the scalp.

—

# On Compression of the Brain: Lond. Hosp. Eeports, 1867, vol. iv. p. 29
T There is a good specimen of this in St. George's Hospital Musenm, Series No. 4,
figured by Mr. Holmes in his Treatise on Surgery, 4th ed, p. 140, Fig. 39. It shows the
12
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Treatment.—Early trephining should be performed as follows:
The sealp should be shaved widely, for the liberal application of ice,
later on, if needful. No anwmsthetic should be given if the patient is
unconscious or the respiration failing. The head being supported ot
sand-bags or a firm pillow, the middle meningeal area on the side
which is bruised, and on the side opposite to the hemiplegia, is ex-
plored by turning up flaps with a free crueial ineision, the centre of
which is 1} inch behind the external auditory meatus, and 1 inch
above the zygoma. The brisk hiemorrhage which now usunally takes
place will be best arrested by applyving Spencer Wells’s forceps to the
bleeding points, the forceps thus not only arresting hemorrhage, but
acting as retractors also (Fig. 42). The pericranium is then carefully
separated, and any fissure or fracture looked for on the bone, Whether
one is found or no, a erown of bone is next removed with a full-sized
trephine.  When this has exposed the elot, * hiemorrhage may be still
going on, warning of which will, perhaps, be given by the pulsation of
the eclot. This being removed by a small lithotomy scoop, one of
Volkmann’s spoons, or the handle of a small teaspoon, the haemor-
rhage may cease, or it may continue profusely, welling up from a
point quite out of reach. In such cases, the surgeon may, after saving
his ||.'_Itiuni_ from the dangers of compression, have to face those of
most serious heemorrhage.  In such a contingency, the following steps
may be made use of: (1) The use of cold, either in the shape of large
ice-bags over the side of the face, head, and néck (M. Beek), or, ag a
freezing mixture, three parts of salt and two of ice (Howse) ; (2) Press-
ure, by suturing the edges of the wonnd ¥ or by digital pressure on
the common carotid ; (3) If the bleeding spot is found by the aid of a
pointed probe to lie in a distant bony canal, the hwemorrhage may.
perhaps, be arrested by plugging this canal with a tiny wooden peg ; §

parietal bome of a child, aged five, in which a gaping fissnre erosses the groove for the
middle meningeal artery, producing considerable extravasation inside the skull, and
still more externally.

* P‘nrlmpg another crown of bone mnst be remnoved to do this Thll.:-c, in one Case,
when trephining over the trank of the middle meningeal. I came down on the pro-
longed tail-like extremity of a hnge elot, reaching far away npwards and backwards,
and dune to a branch being opened at =ome distance by n most extensive fissure.

+ This can only be carried ont under certain conditions, as when the edges of the
wonnd are elean ent, of the surgeon’s own making, and also when the surgeon is able
to see his patient at short intervals, or to leave him in competent hands; otherwise, if
the hemorrhage persist, this additional precantion may increase the risk of that com-
pression which the operation had been intended o obviate.

¥ This was suggested by Mr. T, Bmith, and used successfully by Mr. Willett and Mr.
H. Marsh, at St. Bartholomew’s Hospital in cases of hemorrhage from the descending
palatine artery (Clin. Soe, Trans., vol. xi. p. 711
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(4) The above means failing, which is unlikely, ligature of the external
carotid had hetter be resorted to*

Whether the surgeon should remain satisfied with a single trephin-
ing and partial removal of the clot, or, having exposed the clot, pro-
ceed to remove the skull, and then the blood, more extensively, is as
vet doubtful. For the present, and until a larger number of cases in
which trephining has been performed for this hemorrhage have been
collected, that surgeon will probably be wiser who rests satisfied with
a simple trephining, using a full-sized instrument and trusting to the
“eafety-valve action” T which this ensures for the brain.

Prognosis.—With reference to this point, I may quote the follow-
ing remarks from myv paper in the Guy's Hosp. Reps., vol. xliii. :

“The chief points on which this depends are, whether the middle
meningeal extravasation is probably complicated with such injuries
as extensive fractures and brain injury, and secondly upon the date of
the trephining, and whether, at this time, the brain recovers itself
quickly or not. With regard to the former, or the existence of com-
plications, the surgeon will, if asked to state the probable result, base
his opinion on the history of the case, the severity of the violence,e.g.,
height of fall, whether any interval of lucidity has been present, and,
if so, for how long and how far this has been well marked, how far the
symptoms of ecompression, well-defined hemiplegia, the falling pulse,
the stertorous breathing, ete., are present or replaced by, or compli-
cated with, those symptoms which are believed to point rather to lacera-
tion or contusion of the brain and its membranes—uviz., restlessness,
convulsive movements or twitchings, pulse quick and sharp, and other
evidence of pyrexia, which show that inflammmation of the brain has
probably snpervened upon the injury to its substance.”

The seventy cases on which the above paper was based appeared to
fall into the three following groups:

A. The Most Hopeful Cases for Trephining.—Violence comparatively
glight ; laceration of middle meningeal artery or its branches ; fracture
of skull, if present, slight, and loealized to side of skull, i.e., not impli-
cating base; compression, but little or no contusion or laceration, of
brain. Twenty-seven cases,

B. Less Hopeful Cases.—Violence greater; laceration of middle
meningeal or its branches ; fracture implicating base, i.e., middle fossa;
some injury to brain, but this only trivial. Twenty cases.

* Ligature of the eommon carotid, if preferred, is jostified by a snecessful case re-
corded by Dr, Liddell ( Amer. Jowrn. Med. Sei., vol. Ixxxi. p. 34, in which secondary
hemorrhage from the middle meningeal artery, three weeks after a shell wound in the
temporal region, wassuecessfully arrested by ligature of the common earotid.  The ad-
ditional special risks of this operation are, however, well known.

T Mr. Marcns Beck, Med. Times and Gazette, 1387, vol. ii. p. 199,
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C. Cases probably Hopeless  from  the First.—Violence very great;
laceration of middle meningeal or itz branches ; fracture of skull very

Fia 44.

Cliryy

Middle meningenl hiemorrhage with extensive fracture of the skull. Prep, 15009, Goy's Hos-
pital Musenm. From the severity of the fracture which involves vault and base such a case

gives very little b Ve,

extensive, perhaps implicating several bones and sutures, both in vault
and base; injury to brain very severe. Twenty-three cases.

TREPHINING AND EXPLORATION OF CEREBRAL
ABSCESS DUE TO INJURY.

Indications for Exploring; Symptoms and Diagnosis of

Traumatic Cerebral Abscess.—Many of these are given at some-
what fuller length when that form of cerebral abseess which is one of
the results of otitis media is discusszed at p. 195. To begin with, there

is the history of an injury * with primary brain symptoms, e.g., con-

* This may have been a stab with a knife, p. 162, a graze of head with momentary
concussion, a fracture, a blow with a stone, a glancing bullet, ete.  But the help in the
case which the history of an injury gives is not alwavs present, and this is an indica-
tion for always examining for any wound or sear and exploring it, however unim-
portant it may seem to be, in these cases. Thus, in the following case (Hulke, Sysf.
af Sm'g.:‘ vol. i. p- 626), the necrosis might have been overlooked, and the fit and
rigidity put down to another canse. A middle-aged woman, having fallen down in a
fit iu a neighboring street, was brought to the Middlesex Hospital. She was uneon-
scious, and her left arm and leg were rigidly flexed.  On her right temple was a small
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eussion lasting a variable time, but usually brief. If no such injury
as fracture and depression of the skull exists, and if no laceration, ete.,
of the brain has oceurred, there now often follows a latent period
devoid of brain symptoms, which mayv last from a few—eyq., four—
days to three or four weeks or much longer® This latent period is
succeeded by brain symptoms inereasing in severity and going on to
those of compression—viz., headache felt over the side injured, but not
necessarily most intense at the injured spot; nausea or vomiting ;
gome pyrexia, but the temperature usually rises slowly, if it rises
above normal at all.¥

Other symptoms are mental dulness, the answers long delayed but
intelligent when they come, a slow pulse, perhaps rigors, progressive
emaciation, perhaps accompanied by vomiting.  Whether local nerve
symptoms—e.g., digturbances of zensation and motion—are present
must depend on the position of the abseess. If the injury has been
over the motor area (Fig. 458), nerve svmptoms may be clearly marked ;
but if over the anterior part of the frontal, or tempero-sphenoidal
festering wound, leading to necrosed bone. On perforating this with a trephine, several
drachms of pus were forcibly ejected to some distance throngh a slonghy hole in the
dnra mater., The '?-'|J:I.'l[il" rigulity of the left arm and leg 1r!hl|!£’.|”:t[ﬂ]:l." i | Ee-::q'|||ig-:|nu|, hut
the patient soon died. At the examination of the body, the empty eavity of a large
abscess was found in the anterior lobe of the rght cerebral hemisphere.

% Az in M. Dupuvtren’s and Prof. Nancrede's cases at p- 162: s0, too, in a case
of Mr. Huolke's, alluded to in a foor note, p. 182, the patient, an errand boy, continued
to work for seven weeks after the illjl:r:.'r mare or less headache |.IE.‘]1]',_: present all the
time; retching and hemiplezia then coming on,

T On this point 1T would refer my readers to p. 196.  Dr. Nancrede (loe. supra cit.,
p- 95) writes thus: “1 believe that an abscess involving the cerebral tizssnes alone will
be accompanied, in most cases, by a subnormal, or, at least, a normal temperzture,
Where a high temperature is noted, either the pus collection is simply a localized
snppurative arachnitis limited by adhesions, or there is a meningitis in addition to the
abscess.”  Dr. Nanecrede quotes briefly a ease recorded by Dr. H. L. Brown ( Bost. Med.
and Sury. Jowrn., December 20th, 1881, p. 610) in which the temperature was 97°
for eleven dayvs. Mr. Hulke (Syst. of Surg, vol. iii. p 627, 628) gives two cases of
cerebiral abscess, in which he trephined suceessfully ; the temperature was subnormal
in both. More rarely, the temperature shows considerable fluctuations, az in a ease of
Dr. Burney Yeo ( Brit. Med. Journ., 1879, vol. ii. p. 84) in which most remarkable
temperatures ranged during the last twelve days of the patient’s life, from 94° to 105°,
these being, as Dr. Yeo points out, ronghly divisible into a period of high temperature
and a period of low temperature.  During the former, there were no brain symptoms
proper, and during the latter, there were brain symptoms. More rarely still, the tem-
perature continnes high throughout, so that the case may be mistaken for one of con-
tinved fever,

T With regard to this part of the brain, in which, comparatively speaking, large
collections of pus are often found, Dr. Yeo (foc. supra cit., p. 885) quotes the following
remark from Huogenin (Ziemssen's Cyelopedia, vol. xii.): *“The diffienlty of diagnosis
15 increased by the circumstance that no bands of fibres, which are direct conduetors of
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lobes, they may be entirely absent. Thus hemiplegia® a paralysis
limited—e.g., of upper limb, and, later on, gradually increasing—epi-
leptic seizures, spasms, spastic rigidity, all have been met with, but
must by no means be relied upon, and even when paralyzis is present
it may escape observation, as when there is slight paralysis of the
muscles of the lower half of the left side of the face, and some loss of
power in the left hand and arm, but only temporary.¥

Finally, the surgeon, who is watching what he believes to be a
cerebral abscess, must always remember that after a period of latencey,
which may last weeks or more, acute symptoms may set in suddenly
and quickly close in death.

Such a case is given by Dr. Fagge (Medicine, vol. i. p.551). In 1876,
a girl, aged eighteen, was admitted about 5 pa. into Clinieal Ward,
Guy’s Hospital. She had for six days been suffering from sickness
and diarrheea, with severe headache, so that she was said by the med-
ical man-who attended her to have typhoid fever. She then spoke
rationally, and answered questions put to her, but seemed odd in her
manner. At 8 p.. she suddenly made a great noise, then became
partially insensgible, but eapable of being roused. She seemed to have
left hemiplegia. An hour later she all at once ceased to breathe.f In

sensibility, or motion,” pass throngh this lobe; and, therefore, an abscess here * may
attain a considerable size, and may canse general symptoms of compression before any
distinet symplom of local disease arouses the suspicion of a localized affection of the
brain,"”

# Mr. Hulke, in relating the case of a boy which he bronght before the Medico-
Chirurgical Society, March 11th, 1579, laid stress on the fact that hemiplegia oceurring
gome thme after an E:]jllr_‘-’ to the head was f.iglliriq_::mt of disease in the brain itself
rather than of arachnitis.

+ The value of accarately noting symptoms which, though of but brief duration, may
be very important guides in treatment, is well shown by a ease of Dr. Macewen's
{L;mﬂef‘ 1551, vol, 11, p. hRE3 A ]:lul_'.'r .'i;_:ml eleven, was admitied into the Glaﬁgﬂw
Roval Infirmary, two weeks after a fall upon his head, with a partially healed wound
and bare bone over the left evebrow. A week afier admis<ion he had a rigor which
was considered to indicate the probable formation of pus,  Five days later, or twenty-
six days after the injury, the patient had a convulsion confined to the right side;
when this had passed off, he was distinctly aphasie. The seat of the abscess now seemed
to be the third left frontal convolotion, and l,rg-.phining wias IJI‘:}]'m:-cfhl. The friends,
however, refused to permit this, as the patient had recovered consciousness, though they
were warned that the improvement wonld be only temporary.  Thirty hours later, the
convulsions of the :rig}ll side reuurn&.cl, the It'l:lll'll'.l".'llllrl:! i 1|H5131{|_'|.' from 1012 to ]{,]'-l;“,
and the patient died before the operation conld be performed. The existence and
situation of the abscess were verified after death.

I This sndden alteration in, or cessation of, breathing in cerebral cases iz again
noticed at pp. 154, 177. 8o, too, in a case which Mr. Gamgee brought before the
Medieo-Chirurgical Society, June 14th, 1579, A boy, who had been trephined for
suspected cerebral abscess, the pus not being found, suddenly ceased breathing the day
after the operation, The patient, thongh apparently dead, being partly revived by
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this case four or five abscesses were found in the posterior and middle
lobes of the right hemisphere. A case where this sudden cessation
of breathing took place, and life was temporarily restored by opening
the cerebral abscess, is given below,

Operation of Trephining for Traumatic Cerebral Abscess.
—As the fatality of cerebral abscess, if left to itself, is so high—90 to
100 per eent.—trephining is abundantly justified, but it must be con-
ducted aseptically for fear of setting up suppurative meningitis and
brain softening. The chief difficulty is, of course, hitting oft’ the seat
of the abscess, especially in cases where there are no definite nerve
symptoms to guide, and where the history of the part of the head
injured is indefinite also. To obviate the necessity of multiple tre-
phining Dr. Fenger and Dr. Lee, of Chicago, have recommended® as
easier and safer, exploratory puncture and aspiration. This must be
done methodically with a fine needie, 4 inches long, set in a large-sized
hypodermic syringe. The needle, well disinfeeted, is pushed, through
a trephine hole, straight in in a definite direction for $ or 1 inch; the
piston is then withdrawn a little, and, if no pus follows, the needle is
pushed ¥ inch further, and the piston again withdrawn. The depth
to which it will be permissible finally to push the needle will, of
course, vary with the position of the trephine-opening and the direetion
of the puncture, the surgeon being guided by the anatomy of the
brain. The punctures are to be repeated at intervals of 1 inch or 1
inch, the utmost care being taken to push the needle in straight, and
to avoid all lateral movements. If, after a reasonable number of
punctures no pus is withdrawn, the operator may feel convinced that
no pus is present. An abscess in the brain is usually as large as a
walnut, often much larger.

Punecturing healthy brain tissue with a fine perfectly aseptic needle

an do but hittle mischief.

When the abseess is found it iz best opened, not by a eutting instru-
ment, but by dressing-forceps, which can be pushed along the needle
as a guide. The abscess-cavity is then washed out and drained in the
manner pointed out at p. 197,

The following ecases of cerebral abseess, in addition to those given
at p. 161, and in the footnotes to p. 182, are good instances of the
disease and also of its successful treatment :

e e - —_

artificial respiration. the dura mater and brain were now incised—a step which had
not been taken before, as the former straucture looked healthy, and did not bulge
into the trephine hole—pns welled np, and the child survived for a week. Post-
mortem : an abscess 2 inches long, and still containing an ounce of purnlent fluid,
was found in the right frontal lobe: the abscess had burst externally, causing purnlent
meningitis.

* Trans. Amer. Surg. Assoe., vol. ii. p. 78,
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A laborer® aged sixty, wag admitted into the Middlesex Hospital,
under the eare of Mr. Hulke, a fortnight after being struck a glaneing
blow on the right temple by a falling ladder, which stunned him for
a few minutes and eaused a considerable bruise. He continued,
nevertheless, to work as usual until the middle of the third day, when
headache, which he had had from the time of the aceident, became
so severe that his wife feared he would go out of his
mind. When taken into the hospital the pulse was 56, and the tem-
perature slightly below the normal.  His mind was unclouded.
About one week later, in the night, he beeame ingensible, and in the
morning the right upper and lower limbs were found absolutely pal-

YVETrY sevVere

gied as= regards motion, and nearly so as regards sensation. When the
arm or thigh were severely pinched, he gave scarce any sign of con-
scionsness of it, but shrank slightly when the left limbs were pineched
similarly. Two days later spastie rigidity of the left arm supervened.
A small disk of hone cut out beneath the bruised bone on the right
temple appeared uninjured.” The dura mater bulged up so tensely
that pulsation could neither be seen nor felt; its exposed surface
appeared healthy. A needle connected with an exhausting syringe
was pushed through it to a depth of 1} inch. A brownish turbid fluid
rose up into the receiver, and continued to flow after the needle was
withdrawn. The minute opening was enlarged with a sealpel, and a
considerable quantity of fluid escaped. The flaps, which had been
reflected, were replaced, and the wound was very lightly dressed with
a little borie l_‘}l.:l]“ll'il,‘, An hour later he asked for food.. Next morn-
ing the spastie rigidity of the left avm had gone.  On the second day
glight return of power was noticed in the right limbs, and before the
end of a week their palsy had disappeared. For a very few days after
the operation the charpie was wetted and discolored by the fluid
which continued to ooze, but the wound soon healed, and two months
after the operation the patient appeared quite well.

It is interesting to note in the following ease T that the hemiplegia
which followed the operation was only transitory. It also shows that
grave symptoms may he latent for as long as five months if a skull
wound remains unhealed.

A child, aged four and a half, had sustained a severe compound
fracture of the right frontal bone. The removal of some necrosed
portions of bone led subsequently to some slight hernia cerebri. A
sinus persisted, but the child seemed well in other respects, until
about five months after the accident, when left-sided convulsions
(chiefly of the muscles of face and arm) came on, and an alarming

* Hulke, Syst. of Swrg, vol, i, p. 625,
+ DBriefly reported from the Australian Medical Gazette in the Ann. of Surg., Febru-
ary, 1887, p. 143,
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condition rapidly developed. The sinus was opened up and a director
passed for a distance of 1 inch into the right frontal lobe downwards
and backwards, A free flow of fetid pus oceurred, and after the
cavity had been washed out with earbolic solution (1 in 40}, a drain-
age tube was inserted. The latter was removed at the end of a fortnight.
Left hemiplegia followed the operation, but it passed off some twenty-
four hours subsequently.  Recovery was rapid and complete.

TREPHINING FOR EPILEFSY AND OTHER LATER
RESULTS OF A CRANIAL INJURY.*

Indications.—The surgeon who is interested in this matter will
find much information in an excellent paper by Mr. Walsham (St
Barth. Hosp. Rep., vol. xix. p. 127), from which the following five
headings are taken :

i. Loeal indieations calling for trephining.—In forty-four out of
eighty-two cases the sear or spot was painful, tender and sensitive,
Pressure in some cases caused vertigo, convulsive fits, rigidity, or
gpasmodic twitchings of =ome group of museles.  In eight there was
a fistula leading down to bare bone.  In three a fissure existed.

ii. Cause, nature and situation of the head-lesion to which the
epilepsy was aseribed.—In seventy-two out of eighty-two cases there
was a distinet history of gome lesion to the head.  In forty-six out of
the seventv-two there was a fracture, which in twenty-six of the forty-
six was compound and depressed.t The exact seat of the lesion is
not given accurately in a large majority of the cazes. In forty-five
it was over one or other parietal, in fourteen over the frontal, in three
over the oceipital area.

i1i. Time of onset, duration and character of svmptoms.—The time
at which the epilepsy followed the injury varied greatly. In the
majority this took place after a variable period, even as much as
thirteen vears. The shortest period was within a few hours.

The duration of the epilepsy, after it had become established, varied

* Under this head are included, amongst others, convulsive movements, paralysis,
aphasia, idioey, mania, and strange alterations in character and temper. The char-
acter of the fit, the frequency with which such accidents as tonzue-biting oceur, the
tendeney of the fit to be bronght on by eating, and thus to canse choking, must be
taken into E[tm aceount when the need of an ul:u:l':tl:]ml. is llt‘ill;_{ considerad.

t In a case of Mr. West's, bronght before the Medico-Chirnregical Society ( Laneet,
]HT!J‘, val, 11, - '.T*..iléx“flr in which {'T1iJl_’|lliL‘ fitz followed on a fraciure of the skull, com-
plete relief was given by trephining, though the fracture waz found to involve only
the onter talde; the child, who before was fatuons, aphasic, and passing her excreta
involuntarily, is stated to have recovered entirely. Here the epilepsy must have been
due to reflex irritation, following a fracture of the outer table, and not to any direct
pressure on the brain or its membranes,
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from a few days to twenty vears. In nearly all the long-standing
cases the fits inereased in severity, the intervals growing less.

In a large majority of cages other symptoms presented themselves
in addition to the fits—viz., loss of memory, moroseness, delusions,
even utter imbeecility, or violent madness, constant headache, paralysis,

iv. Condition of the parts found at the operation.—In two-thirds
of the cases the bone was found either depressed or variously altered
or diseased. Thus it was thickened, spongy, earious, necrosed, a
fiztula often coexisting in the two latter. Depression, when present,
often took the shape of a spieulum.®

The dura mater in the greater number of eases was healthy, but in
some congested, thickened, vaseular, or adherent. T

In sixteen cases nothing was found at the time of the operation to

i Lz _— - e ——

# The term exostosis is .-HII:H}HHH,*H-:I|I|l.|.il.*1! tor the 1!I|'EFI'I'H.‘1'{!I!|: III:II'II"':, l|'Li.-'-r when cirenme-
scribed and osteophytie, is eazily dealt with. An allied condition, rarer, and one
much more difficult to deal with, is deserilied by Dr. Echeverria (dreh. Gén, de Méd.,
1878, . di. p. 533)  The canse of the epilepsy was here found to be a conieal, irregu-
lar projection of bone, measnring 2 > 21 inches, compres<ing the dura mater and brain,
and situated very close to the superior longitudinal sinus, just to the left of the
1':(,':"I|f||:|i Ell'"llll‘ll"l':llli_'iﬁ. In 1:|'4_1ah'l||it1_t_5, the crown entered into this exostosis, and the
removal of the rest of it was most laborious, the operation lasting three and a half
hours. The recovery was ultimately a good one.

'I' A rare condition 'il‘:l,'lll,"l.'l'."l'l'i."ll loe, i e, LB oan) was as follows : The "n\:lll,i-i:aﬂt1
aged twenty-two, had, ten years before, fractured his right parietal bone.  Epileptic
fits began six months after the injury, and their increasing frequency was associated
with an extreme degree of idioey, the patient being, on admission, a mere antomaton,
without intelliFence or memaory.  On the seat of fractnre being u!{pJul'Ftl, a kind of
pouch was found embracing an old blood elot.  When this was turned out, the hem-
orrhage was so free as to require the actual cantery. The intellectual faculiies were
largely restored by the cperation, and the fits were also much reduced in frequeney.
The death of the patient took place, nearly nine months later, from meningitis, appar-
ently due to exposure to the sun.  An autopsy showed that the clat-containing cavity
wias in connection with the brain-membranes, and :|]1p:1r+=,-||[1_~.‘ continmons with one of
the branches of the middle meningeal artery. The brain at this spot was sdherent to
the membranes, and the right snpra-marginal gyrus, and the right parietal convolu-
tions were much atrophied.  In some cases a cyvst may underlie the seat of injory, and
be the cause of the mischief. Thus (Ann. of Surg., vol.iii. No. 6, p. 522 ; Amer. Journ.
Med. Seii, April, 1886), there is the case of a pistol-shot wonnd of the skull, about §
inch from the middle line, and 13 ineh from the hairy scalp, followed by aberra-
tion enlminating in marked insanity.  The depression in the forehead being explored
by a erucial incision, an opening in the skull was discovered closed by fibrous, not
bony, material.  In the expectation of finding an abscess cavity, the needle of a
hypodermic syringe was thrust through this tissue in several directions until the
barrel was found to be filling with a serous fluid, all of which was withdrawn to
the extent of abont two drachms. On emerging from the anwmsihetic, the patient
was found to have fully regained his mental eqguilibrium, in which condition he
remained five months later, the wonnd having promptly healed.
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account for the epilepsy.® Ten of these sixteen recovered, and seven
were cured of their epilepsy. It is difficult to say how the trephining
cured in these cases, the symptoms had lasted many years, and yet
ceased after the operation. It is noteworthy that in one case, though
nothing was found at the time of the operation, a spiculum was found
at the post-mortem examination not far from the trephine-hole, thus
pointing to the advisability of sweeping a probe, earefully and with
aseptic precautions, around the circumference of the trephine opening,
and at some distance from it.

v. Results of operation.—These are eminently satisfactory. Out of
eighty-two, forty-eight were completely cured, and thirteen relieved.
Of the latter, some have been quite cured after a longer interval, and,
on the other hand, some of the former may have relapsed.

Operation.f—To begin with, a painful cicatrix §{ may be freely
excised. This may be done with good hope that nothing further in
the way of operation will be required in cases where the sear is con-
stantly painful, tender, or hot; where it corresponds to the course of
some known nerve, and in any case where the original wound was
lacerated, or contused, and slow in healing, and where there is any
chance of a splinter of wood or metal being embedded in the scar.$

If it be necessary, as it usually is, to remove a crown of hone,
appropriate flaps of one of the different forms mentioned at p. 164,
must be reflected with the aseptic and other precautions already given.
Hemorrhage being arrested, and the flaps retracted by Spencer Wells’s
foreeps, the perieranium is earefully divided and turned off the bone,|
and its condition noted as to thickening and other evidence of old
mflammation. The bone being thoroughly exposed, the surgeon must
be prepared for the following conditions—wviz., the line of an old

* In two of them nothing was fonnd, even after a post mortem examination.

+ It is worth while to point ont that, during this, the surgeon must be on hi gnard
for the sudden supervention of epileptic seizures or convulsive movements of one limb
—e.q., when he is raising a erown of bone much thickened and 2 lherent to the dara
mater, '

I Prof. Priggs, of Nushville (Trans. Amer. Surg. Aszoe, vol, ii. p. 116), in a most
excellent paper, in which large personal experience throws much light upon the sub-
Jeet, speaks of having had five cases of this character.  After thorough removal of the
gcar, the wound was left to heal by grannlation ; in all the attacks were arrested. In
one of Dr. Echeverria's cases [oc supra cit.), eonvolsions, vertigo, ete.,, were cured by
the removal of a small fibroma adherent to the frontal pericstenm and supra-orbital
nerve.

£ Dr. Johnson (Clin. Soe. Trans, vol vi. p. 35) records a case where trismus, facial
neuralgia, and paralyvsis, with a recorrence of epilepsy (the patient, aged forty-four,
had been free from fits for twelve vears), were cansed by a sharp, angular piece of flint,
embedded in a painful cieatrix of the cheek, the removal of which was followed by
comyplete recovery,

{| Or this structure may be raised together with the flaps.
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fracture, necrosis (indicated by a sinus with prominent granulations),
hypertrophie sclerosiz amonnting, in some cases. to eburnation, and,
on the under surface, depressed fragments of the internal table, spurs,
or nodules of bone. Any sequestrum will of course be removed. If
the surgeon finds it needful to resort to trephining, he will do so with
the precautions given at p. 166, remembering that here heis especially
likely to be dealing with a erown of bone of varying density at different
points of its eircumference® It must be elevated with partienlar
caution, as a spicule may have made its way throngh the dura mater
and be pressing on the brain.f

If the first crown shows nothing abnormal, a probe should be gently
inserted between the bone and dura mater and earefully swept around,
=0 a8 to give information of the condition of the inner surface of the
surrounding bone. If the first crown show changes which are, how-
ever, not localized to it, the trephine must be applied again till all
thickened bone capable of exerting pressure on the brain and its
membranes is removed.}

If no change ean be found in the crown removed, or in the sur-
rounding hone, what more should be done on this occasion? 1f there
be reason to suspect abscess in the brain, beeause the symptoms of this
condition (pp. 1580, 195) are present, or because the dura mater bulges
up without pulsation into the trephine-hole, the treatment should be
as directed at p. 183.

Prof. Horzley, in one of his brilliant cases lately published,$ has
shown how much it may be possible to do in eases of epilepsy where
the bone has already been removed, and where the mischief lies deeper
down.

A patient, aged seven, was run over by a cab and sustained a
depressed, comminuted fracture, with loss of brain-substance in the
situation mentioned below. The fragments of bone were removed,
and the wound ultimately healed, although it suppurated freely, and
hernia cerebri oceurred.  The patient was hemiplegie for some time,

# Free and most embarrassing hemorrhage may be met with in sawing throngh
altered diplo@ traversed by large sinus-like venous channels, requiring sponge-pressure
before and after the operation.

T In one easze Prof. Briggs (loe. supra cit,, p. 106), on elevating the bone, found that
a spienle of bone from its under surface had penetrated the superior longitndinal sinns.
The hemorrhage was arrested by sponge pressure, and the patient made a good recov-
erv. In such a case, the sponge should be carefully disinfected and dusted with iodo-
form (p. 159).

1 Prof. Briggs (loe. supra eit, p. 118), speaking of one case in his practice, says that
six large crowns of the trephine were fonnd necessary to surround and separate the
thickened and ronghened bone, which, after the angles were ronnded off with a Hey's
saw, left an opening as large as the palm of the hand. The patient was cured.

¢ Brit. Med Journ,, 1886, vol, ii. p. 672,
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but gradually (in seven weeks) the paralysis disappeared. When aged
fifteen, the patient began having fits, which were very intermittent.
When aged twenty-two, he was admitted into the National Hospital
for Paralysis and Epilepsy ; he now had an enormous number of fits,
and for some days was in the status epilepticus. On the left side of
the vertex (the exact site, as determined by measurement, ]wing the
centre of the upper third of the aseending frontal convolution—that
12, ]pu,-_:h;riur to the hinder end of the :-,:1]|:E.-T‘i[}r frontal sulens) there was
a quadradiate sear, opposite to the centre of which the bone could be
felt to be wanting, so as to form an oval opening in the skull, the long
diameter of which was about an inch, and parallel to the sigittal suture.
Pressure on this scar always gave pain, which was very greatly in-
ereased when the patient was suffering from one of his paroxysms of
fits.

The fits, which oceurred in hatches (at this time the patient had
3000 in a fortnight), were almost always of the same charaecter, usu-
;t]l_w.' commencing in the richt lower limb, sometimes in both the right
limbs simultaneously. An example of a fit of the first category is as
follows :

The right lower limb was tonically extended, and the seat of clonie
gpasm. The right upper limb was then slowly extended at right angles
to the body, the wrist and fingers being flexed ; the fingers next became
extended, and clonic spasms of flexion and extension affected the
whole limh, the elbow being gradually flexed. By this time, spasms
in the lower limb having ceased, but those in the upper limb continuing
vigorously, spasm gradually affected the right angle of the mouth,
spreading over the right side of the face, and followed by turninz of
the head and eyes to the right.

To sum up: The focus of discharze was situated around the poste-
rior end of the superior frontal sulens, this point coineiding, as men-
tioned above, with that found by actual measurement. Before going
on to describe the surgical treatment, it is important to mention that
the patient was distinetly hemiplegic, even ten days after the last fit,
but he could perform all the movements of the right limbs, though
about half as strongly as on the left side; there was no affection of
gensation on the right side, while the reflexes, superficial and deep,
were exaggerated in both the right limbs.

The bone around the old opening was freely removed, the dura
mater, arachnoid, and skin being found to form a homogeneous mass
of fibrous tissue, the former being raised with the flap. The sear in
the brain was found to be highly vascular, of a deep red color, and
about 3 centimetres long and 2 broad. The membrane covering
the brain around appeared to be very opaque, and the brain of a
slightly yellower tinge than usual. The scar and about ! centimetre
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of surrounding brain substance was excised to the depth of two centi-
metres. It was then found that the scar penetrated a few millimetres
farther into the corona radiata fibres of the marginal convalution.
This portion was then removed, and the wound closed. In the
removal of the mass, three fair-sized veins, coming directly from the
middle of the area of the upper limb, had to he ligatured, since they
pasged direetly into the sear. The wound completely healed in a
week. The tension of serum was twice relieved.

The most interesting point now to be recorded is, that, after the
operation, the patient was at first completely paralyzed in the digits
of the right upper limb; and for further flexion of the wrist and
supination of the forearm. Coupled with this motor paralysis, there
was loss of tactile sensibility over the dorsum of the two distal pha-
langez of the fingers. He could not localize the touch anvwhere below
the wrist within the distance of one internode : finally, he could not
tell the position of any of the joints of the digits. We have here,
apparently, a distinet instance of loss of tactile sensibility and mus-
cular sense, coupled with motor paralysis, all due to lesion™ of the
cortex. This condition of motor and sensory paralvsis gradually dis-
appeared in the course of the next two months. Up to the time of
Prof. Horsley reading his paper in August, 1856, the patient had
no fits.

Most striet antiseptic precautions (infia) should be made use of
before and during the operation, sutheient drainage should be pro-
vided, and, in bringing the Haps together, the drainage-tube must not
be pressed upon or closed. Great eare must be taken to keep the
wound sweet later on, putrefraction leading to septic softening and
hernia of the brain.

Causes of Failure after Trephining for Traumatic Epilepsy.
— Amongst these are:

1. Not hitting off the right spot.—It has already been mentioned
that, in one ecase at least, a bony spiculum, not detected at the time
of the operation, has been found, post-mortem, not far from the tre-
phine hole (p.1587). To prevent any such condition being overlooked,
it has been advised to sweep a probe carefully round the cireumference
of the trephine hole, and at some distanee from it.

2. Owing to the long continuance or to the amount of the irrtation,
the brain may be permanently affected. Thus, in words already
quoted,t there are cases of depressed fracture in which * the constant

* B this, Prof. Horzley means the disturbanee in the arex for the upper limh pro-
duced by the ligature of the veins coming from it. He points ont, however, that
it is very possible that some of the fibres coming from the gyros fornicatus in the
corona radiata may have been injured.

1 Dr. Gunn, loe. supra eif., p. 8549,
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irritation has begotten a permanent impression upon the brain and
nervous system which remains after the offending point of bone has
been removed.”

3. Idioey or mental weakness persisting.—From alterations in
the membranes or brain itself, permanent and too extensive for re-
moval.

4. Neglect of after-treatment both medical and surgieal, but chiefly
the former.—As hearing on this matter, the following words of Prof.
Nancrede® are well worthy of remembrance: * The operation, indeed,
removes the most important eanse of the epilepsy, but only one eause.
The disturbed cirenlation in the nervous centres, and the excessive
mobility of the nervous system, ean only disappear with time, and it
all other sources of peripheral irritation are not most carefully guarded
against, the patient may be slightly, if at all, benefited, whereas judi-
eious after-treatment will sometimes relieve an apparent operative
failure.”

5. Trephining for fits not epileptic in character.—Mr. Hulket gives
a most interesting account of a ease in which he trephined for * anom-
alous 7 convulsive attacks supervening several months after a head
injury. The operation, while it did no harm, was useless.  Bromide
and iodide of potassium having been tried in vain, a full trial of val-
erianate of zine was made, the fits subsiding under this treatment.
This fact, the way in which the fits came on, the glight degree of un-
consciousness, its gradual onset, and the fact that occasionally the first
convulsion had the aspect of purposive movement, supported the view
that the fits were not epileptie, but hysterical, induced by the shock
of an accident in a person of unstable nervous system.  On the other
hand, the traumatie origin, the headache, the darting pain on touch-
ing the part injured, were all suggestive of some chronie irritative pro-
cess, and justified the operation of trephining.

6. Accidents during the operation, perhaps the fault of the surgeon
—viz., (1) middle meningeal hemorrhage, (2) hemorrhage from an
opened sinus (p. 159).

7. A septic condition of the wound, almest invariably the fault of
the surgeon, and bringing about (1) meningitis, {2) hernia cerebri, (3)

cerebral abscess,

* Loc. supra eil., p. 102,

T Med. Times and Gaz, 1831, vol. ii. p. 85. It is noteworthy that the bone removed,
and the durn mater in this case heiu_t__{ normal, an “ri['l-il'.'lhll’—l!i?h".l“{! wis pllﬁlll.!:’l throueh
the latter to the depth of an ineh, and then withdrawn, as nothing eseaped throngh
it. For a few minutes, owing to the high inira-cranial pressure, cerebro-spinal fluid
spirted in a slender stream for the distance of nearly a foot, and continued to leak
away for several hours.
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TREPHINING FOR MASTOID ABESCESS AND CEREBRAL
ABSCESS, THE RESULTS OF OTITIS MEDIA.

(Figs. 45 and 46.)

PorxTts ox Pracricarn IMPORTANCE TO THE SURGEON IN THE ANAT-
OMY OF THE PARTS CONCERNEDF

I. Tympanwm.— ) Roof alwavs thin, not more than a line and a
half in thickness, often thinner.,t Through this inflammation in otitis
media readily reaches the brain, eausing meningitis, subdural or cere-
bral abscess. (h) Parts of the brain and cerebellum which are in eon-
tact wich middle ear. These are the middle and back part of the
temn poro-sphenoidal lobe, and the outer and front part of the lateral
lobe of the cerebellum,  With regard to this latter site of abscess, Mr.
Toynbee} held that the greater frequency in adults of cerebellar ab.
scess and, with this, thrombosis of the lateral sinus, were due to the
development of the mastoid eells backwards,  (¢) The mucous mem-
brane and the endosteum lining the tympanum are in most intimate
eontact ; hence, in otitiz media, caries and necrosiz readily oeceur, es-
Inei‘i:l“}.' if the lilnml-:-'llll]ﬂ}‘ to the IV I el from the dura mater is
eut ofl. () The skin of the external auditory meatus is continuous
with the membrana tympani, and thus etitis media may be set up
from without, as well as by mischief reaching the tympanum through
{¢) the Eustachian tube, which enters in front, and makes the mucous
membrane of the throat continuous with that of the tyvmpanum. (f)
The outlets of the mastoid cells and of the tympanum are inadeqguate
for drainage in otorrheea, as many of the mastoid cells lie below the
level of their opening into the tympanum, and the floor of the tympa-
num is, in part, below the orifice of the Eustachian tube.  The results
are thus favorable to decomposition.

I1. Mastoid Cells—(a) Their development varies with age. In
adul‘s, if well marked, they may meazure 14 inch horizontally, 2 inches
vertically, and reach quite up to, and even around, the lateral sinus
(Fig. 45). In these, septic thrombosis and pyaemia is most ]ik{*]}-' to
take place. () Two groups of cells are present: (1) The horizontal,
which are closely adjacent to the back of the tympanum, and commu-
nicate with it. This group constitutes ““ the antrum, and is present
both in early and late life. Their size is that of a good-sized round
pea. The antrum is bounded externally by that part of the squamous
hone which is immediately behind and above the external meatus.

% Thesde should be studied together with a skall and one or two sections of a tem-
poral bone, somewhat similar to that shown in Fig. 45.

+ The bony roof is oceasionally absent,

i Bee Fig. 45.
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Through this hone, extremely thin in early life, pus from the tympa-
num may make its way externally. After the second yearit becomes
much thicker, and this mode of exit is cutoff. It iz through this bone
that the trephine or drill should be directed in opening up the mastoid
eells. (2) The vertical. These are not developed in earlier life ; later
on their presence brings pus nearer the lateral sinus and cerebellum
(vide supra). () The contents of the cells vary a good deal, being in
some air, in others marrow. In vet a third elass the cells are largely
obliterated by old selerosing ostitis.  (d) The passage of veins from
the tympanum and mastoid cells. These fall into three chief groups:
(1) those opening into the lateral sinus ; (2) those passing through the
mastoid foramen into the oceipital vein and the soft parts outside the
skull ; (3) those running through the petro-squamosal suture to the

Fia. 45,

A section of a temporal bone showing the mastofd cells, both horizontal and vertieal,
with the elose proximity of the lnteral sinus.  {Toynbee.)

dura mater. All these veins carry sheaths of connective tissue, and
thus inflammatory products may reach (a) the lateral sinus, causing
sepic phlebitis; (b) the soft parts ontside, causing periostitis, celluli-
tis, ete.; (¢) the dura mater and brain, causing meningitis and abscess.

Four Resvrrs or Oriris MEDIA WHICH MAY COME UNDER THE
Norice oF THE Surceon.—(i.) Acute inflammmation of mastoid cells:
mastoid abscess; (ii.) abseess in brain or cerebellum ; (iii.) aseptic
thrombosis of sinuses and pysemia; (iv.) meningitis. N.B.—The
above four often coexist, and thus the symptoms may be much blended
together and confusing.

(i.) Acure IxrFrammarion oF Masrorp Cerirg: Mastoip Apscess.—
Symptoms.—These vary much. There are two quite distinet conditions
to remember. The more the periosteum over the mastoid process is
involved, the more clear are the symptoms and the more certain will

13
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be the relief from a sufficient ineision. The less the periosteum and
the soft parts are involved, or the more altered the bone by old sele-
rosing ostitis due to prolonged irritation, the less evident and decided
are the symptoms, and the less likely is an incigion to relieve,

Indications for interfering by Incision or Trephining.—History of old
ofitis media, with long-continued discharge and deafness. Pain in
and behind the ear, over the temple or oceiput, unrelieved by ice,
leeches, fomentations, ete. Mastoid tenderness, swelling, redness,
e@dema, N.B.—The last three are by no means always present in
mastoid abscess. Discharge fetid, and unrelieved by washing out
with lotions, e.g., mercury perchloride (1 in 2000), saturated horacie
acid, ete., followed by the insufllation of powders, eq., boracie aeid
finely powdered, 3 parts, iodoform 1 part. Drowsiness, torpor, but
absence of the graver symptoms, pointing to cerebral abscess, pysemia,
or meningitis (vide infra, pp. 196, 197).

Wilde's Ineision.—The parts being shaved and ecleansed, and an
anmesthetic cautiously given, a free incizsion is made with a strong-
backed scalpel down to the bone from the base to the apex of the
mastoid process, 1 inch behind the auricle. The condition of the
periostenm is then noted ; if it is not much softened, if there is no
marked escape of pus, ete, the bone must be investigated. If any
soft, carious, or bare spot is found, the cells must be opened up with
a drill, brad-awl, gouge, or trephine.  All easeous pus and foul granu-
lation-material must be removed with a sharp spoon, syringing, ete.
A short drainage-tube ig then inserted, or one passed between the
antrum and external auditory meatus, if possible,

Trephining Mastoid Cells—If on exploration the bone iz not altered,
or if the above incision does not relieve, the cells must be freely
opened up by trephining. The above incision, if present, is converted
into a T above, or a erucial one made, and a small trephine applied
immediately behind the auricle (Fig. 46), on a level with the external
auditory meatus, and directed forwards and inwards, especially in
children, owing to the close proximity of the lateral sinus. After
sawing for 1 or % inch, the crown removed will be found to have
penetrated the cells. These are then to be freely opened up with a
gouge, cleansed as far ag possible, and disinfected as explained above.
As good a dressing as any to apply afterwards is lint wrung out of
saturated boracic-acid lotion, kept moist, and frequently renewed,
iodoform being dusted on oceasionally, and the middle ear frequently
syringed out. The bowels should be freely opened, and limited, light
diet given at first. -

I much prefer, for opening up the mastoid cells, & small trephine
(with i-inch crown) to any of the various drills. Save in early life,
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the cells are somewhat complicated, their contents often mest fetid,
and a thorough opening up is urgently required. This, it seems to

Fig. 44. .

Trephining the mastoid celle. The auriele is drawn forwards. The direction of the trephing
is too much upwards, Above is shown the under surface of the disk of bone removed, with the
cells opened.,

me, is most thoroughly and speedily done by a small trephine applied
and directed as advised.

Hmemorrhage during and after the operation® is oceasionally trouble-
some, especially when the tissues are soft and almost rotten, and
ligatures difficult to apply. Such hamorrhage is best met by foreible
pressure, made use of with Spencer Wells’s forceps. Thus, in one ecase
where, after successful opening of the mastoid cells, in a patient
admitted with erysipelas of the scalp and mastoid abscess, secondary
hemorrhage took place a few days later from the posterior aurienlar
artery. The tissues from their condition not holding a ligature, and
breaking away with torsion, I applied a pair of the above-named
forceps. When they came away on the fifth day no further hemor-
rhage had taken place, and the case made a good recovery.

(ii.) ABscess IN Bray or CEREBELLUM.—(A) When in the brain
the collection of pus is usually in the middle and back part of the
temporo-sphenoidal lobe; (B) when in the cerebellum, in the front
and outer part of the lateral lobe.

Symptoms.—These are often rather negative, no speeial nerve symp-
toms being called out in the above regions, as is the case with an
abscess in the motor area. There is a history, perhaps, of mastoid

* If the lateral sinus has been accidentally opened, the treatment must be that
given at p. 159. This complication is, however, a very serious one here, owing to
the dificulty of keeping the wound sweet, and thus of preventing septic phlebitis,



196 OPERATIONS ON THE HEAD AND NECK.

suppuration, with the symptoms given above, unrelieved by treatment.
Amongst the most important symptoms are drowsiness, deepening
into coma ; while power of speech remains the answers are unwillingly
given, delayed, but intelligent; *“sluggish but perfect cerebration”
( Barker¥®) ; vomiting (this is oceasional, or ceases after a day or two),
not constant and incessant; one or two rigors may oceur at the com-
mencement of the abscess-formation, but they are not commonly
repeated ; the temperature is subnormal, eqg., 97°, and falling: the
pulse slow, e.q., 65-50 ; optic neuritis ; ¥ progressive emaciation ; obsti-
nate constipation. Special symptoms of nervous disturbance—e.g.,
hemiplegia, paralysis of face, ptosis, alteration of pupil —are either
absent or present only later on. The following symptoms are most
grave, and point to a fatal termination being not long delayed—vwiz.,
iividity, irregular pulse, tracheal rales, pulmonary crepitation, ineon-
tinence of excreta, tremors, and cervical swelling along the internal
Jugular vein, and, of course, evidence of pywemia or meningitis, these
conditions often coexisting.

Treatment.—Early aseptic trephining : sites (A) In the Brain.—Mr,
Barker} thinks that nine-tenths of abseesses in the brain lie within a
circle with a i-inch radius, whose centre lies 11 inch above, and the
same distance behind, the centre of the bony meatus. This corre-
gponds to the posterior inferior angle of the parietal bone, and the
lower and back part of the temporo-sphenoidal lobe.  Dr. Macewen
found a cercbral abseess, and dealt with it suecessfully by trephining
at a point 4 inch above and } inch behind the centre of the meatus.
Mr. Hulke found an abscess by applying the trephine over the squa-
mous bone, 1 eentimetre above the external aunditory meatus.

B. In the Cerebellivm.—Mr. Hulke § found a cerebellar abscess by
trephining just below the inferior curved line, 2 centimetres behind
the mastoid process.

Steps of the operation of trephining for brain abscess in connection
with otitis media.—The tympanum and mastoid cells being rendered
as aseptic as possible, the head is shaved, and an anwesthetic cautiously
given (p. 178).

Appropriate flaps being turned up, and hemorrhage arrested by
applying Spencer Wells's foreeps, a i-inch trephine 1s applied over the
spot selected (according as the pus 1s believed to be in the temporo-
sphenoidal lobe, or in the cerebellum), and worked eautiously, owing
to the thinness of the bone in these regions. The erown removed

* Lancet, 1887, vol. i. p. 1177.

t This is present also in mastoid inflammation without eerebral alscess, and persists
for some time after the case has been relieved by opening up the cells.

1 Brit. Med. Jowrn., December 11, 1886,  Man. of Surg. Operations, p. 400,

¢ Lancet, July 3, 1586,
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ghould not show any of the groove for the lateral sinus, nor, if pos-
sible, any middle meningeal branch. If the latter is in the way,
erossing the dura mater, it should be secured with two ligatures, or
the opening in the bone enlarged. The dura mater being next
divided, a little arachnoid fluid may escape, and the brain which
bulges forwards, without pulsation, may show lymph upon its surface,
and yet the case end sucecessfully if the pus is evacuated. A fine
trocar or aspirator needle (without making any vacuum), is next
slowly inserted either straight in, or in a direction downwards, for-
wards, and inwards towards the apex of the petrous bone. If the
abgeess is struck, bubbling of foul gas, or a few drachms of foul pus
will escape, when the needle has entered to a depth of 1 or § of an
inch. The puneture is then enlarged with a director and dressing-
forceps, and the abscess-cavity syringed out with boracic-acid lotion.
A short drainage tube should be inserted into this cavity,and the flaps
g0 arranged as not to interfere with free drainage® The wound is
then dusted with iodoform, and sal alembroth gauze or other aseptie
dressings applied. The drainage-tube should be retained as long as
any cavity exists, probably for two or three weeks, being shortened
very gradually. The treatment should be rigidly aseptie, in order to
gecure early healing, and to prevent the risk of softening and hernia
cerebri,

The two following complications of otitis media do not admit of
gurgical interference, save in the case of the abscesses of pymmia, but
as they often coexist with mastoid suppuration and cerebral abscess,
and thus are liable to render the diagnosis obscure, and the prognosis
difficult, they are briefly given here.

(i.) Fhlebitis of Sinuses, wsually Septie, and producing Pyamin.—Symp-
toms.—Repeated rigors; sweating ; oscillation of temperature; sweet
*ferment breath ”; and a cord-like feel along internal jugular, with,
perhaps, tenderness here. Treatinent.—This is usually fruitless.f
Three main indications must be fulfilled. (1) To get tympanum and
mastold cells clean ; (2) To support the strength ; (3) To meet ecom-
plications—e.g., pleuro-pnenmonia and abscesses,

(ii.) Meningitis—The history of old otitis media will be obtainable.

# Part of these should be cut away, if needful, for this purpose.

+ Prof. Horsley (Clin. Soc. Trans., vol. xix. p. 200), recording a case in which he
trephined for mastoid suppuration, and in which recovery took place, thongh throm-
bosis of the right lateral sinus was believed to exist, leading to septic embolism of the
heart and lefi ]llll_::, sngresis that, 23 2oon az the first indieation of embolizm appears,
the internal jugular vein should be tied in the middle of the neck, thongh, as he points
out, a serions argument against the performance of this operation “ lies in the, at pres-
ent impossible, task of discovering how mueh thrombosis there is, and, further, what
risk there is of embolism from the same.”
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Symptoms—Amongst these are, the intense headache, tantamount to
agony, the sudden cries, the high temperature, and perhaps rigidity
of the neck.  Tréatment.—Probably altogether hopeless. Iced towels
or iced irrigation,* opium and calomel, morphia.

OPERATIVE INTERFERENCE IN THE CASE OF
FOREIGN BODIES IN THE BRAIN.

Under the above heading such bodies as bullets, knife-points, ete.,
are included. Depressed and isolated fragments of bone may come
within the meaning of foreign bodies, but have already been consid-
ered (p. 156).

A. Bullets—The following sites; ¥ being those in which a hospital
surgeon is usually ealled upon to treat bullet wounds, may be briefly
alluded to:

i. The mouth.—This may be passed by at once as the bullet usually
g0 damages the base of the skull as to cause rapid death. It is just
worth while to mention a possible cause of fallacy here, and that is,
that a small revolver bullet, leaving an almost impenetrable track in
the soft parts which have closed over it, may lodge in the upper cer-
vieal vertebrae, becoming, as it were, encapsuled, and lead to no future
harm.

ii. The forehead.—From the presence of sinuses more or less devel-
oped, and of twp tables, the progress of the bullet may be quickly ar-
rested. The well-known fact that patients frequently recover after
very severe injury to, and loss of substance of, the frontal lobes should
also be remembered.

iii. The side of the hexad.—The thinness of parts of the skull here,
especially the squamous bone, the subjacent motor area, the possibil-
ity of middle meningeal haxemorrhage, either at the time, or when the
wound is explored, may be all points of importance.

The following questions will suggest themselves to the surgeon
when he is ealled upon to examine a case of penetrating bullet wound
of the skull :

1. Has the bullet penetrated the skull at all? Thus it may have
lodged, rebounded, or fallen out, or

* Mr. Keetley ((Min. Soe. Trans, vol. xii. p. 145) records acase of severe tranmatic
meningitis, treated snccessfully in the stage of coma, by the cold douche, continued for
two and a half hours. This mode of treatment deserves a more energetie trial at the
hands of surgeons in their treatment of meningitis,

+ Mr Barwell (Clin. Soe, Trans, vol. xviii. p. 232) makes the following observation
which is of importance if it is found to be constant—viz , that, though the weapon may
be held very close, there will be neither scorching nor powder-tattooing, if the bullet
be driven by one of the modern fulminates, contained in the same cap with the pro-

jectile.
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2. It may have passed between the bone and dura mater, without
penetrating the latter, and reached a spot quite out of sight. Insuch
cases Sir T. Longmore advises the use of a eurved ﬂ'n'hn, and extrac-
tion of the bullet * with suitable instruments,” ifsitean be felt. Prob-
ably in most hands a second application of the trephine, if needful,
at some distance from the wound, g0 as to extract the bullet here,
would be preferable to attempts at removing it from the original
wound.

a. Has the ball split into two or more pieces? Balls elongated as
well as round are liable to split when impinging on sharp angles of
bone. Thus, when the ball splits upon the outer table, part may pass
beneath the scalp, while the rest may drive on before it some of the
internal table, causing pressure on the dura mater, or even reach the
brain,

4. Has the bullet penetrated the brain? If so, where does it lie?
Ought any further exploration to be performed, and if so, ought this
to be done through the original wound only, or at some counterpoint
as well ?

Before attempting to answer these last questions it may be well to
try and give an answer to the guestion which will be sure to arise in
the surgeon’s mind when called to a bullet-wound of the skull—viz.,
Shall I explore this or treat it expectantly ?

The following appears to me to decide in favor of exploring in all
cases in which it is clear that the injury is not going to be quickly
fatal : :

a. The fact that only by exploring will the surgeen be able to an-
swer the question certain to be put to him by the friends whether the
brain is injured or no.

h. Whether the bullet has split, whether the internal table is shat-
tered, and, if so, how far it resembles a punctured® fracture, are also
points which ean alone be cleared up by trephining.

¢. Good drainage, disinfection of the wound, are almost hopeless
unless this is opened up and explored by trephining if needful.

The following case is not only a good instance of the kind of gun-
shot injury to the head which may be met with in eivil practice, but
it shows how slight may be the injury which actually originates the
fatal mischief. It was brought before the Clinical Society by my col-
league Mr. Lucas.i

* Excellent instances of how closely some gun-shot fractures may resemble the clas-
sical * punctured” fractures, not only in the greater damage to the internal table eco-
existing with but slight mischief externally, but also in the onset of grave symptoms
inevitably fatal nnless trephining has been performed early, are shown in Figs. 79 to
88, Med. and Surg. Hist. of the War of the Rebellion, pt. i. pp. 168, 169.

+ Vol. xii. p. 5.
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The patient, aged twenty-one, had shot himself with a small revol-
ver. “ He was brought to the hospital about half-past eleven in the
evening in a semi-conscious state.  Almost in the centre of his fore-
head were two small circular holes, with slightly inverted edges.
The skin surrounding the bullet-holes was raised into a rounded emi-
nence. There was some bleeding from the nose as well as from the
wounds. Chloroform was administered, and a erucial ineision made
over the wound. On turning back the flaps, a blackened cavity was
opened beneath the skin, formed by the expansion of the powder
after it had penetrated the integument. At the bottom of this eavity
a somewhat cruciform aperture was seen in the bone, and lying upon
the internal table were two flattened bullets, The internal table was
driven back so as to give the appearance of a sinus, in which the bul-
lets were lying loose; and at the time, we were under the impression
that the man had very large frontal sinuses, which had been opened
by the bulletz. After removing numerous fragments belonging to the
external table and diplod, the splintered internal table forming the pos-
terior wall of the cavity was also removed. This came away in large,
sharp-edged angular fragments, two of which were grooved by the
longitudinal sinus.  When the internal table had been removed the
dura mater was seen at the bottom of the wound, and pulsating. The
membrane was entire except at one spot, where there was a small
aperture just such as might be made by stabbing the point of a pen-
knife into a sheet of paper. But for that small puncture it is not im-
probable that he would have recovered.”  Septie meningitis eame on
in about forty-eight hours, followed by death early on the sixth day.

Exploration, with or without trephining, in these cases should be
conducted on the lines already laid down (p. 164), The chief differ-
ences are only in degree—viz., the greater care with which all frag-
ments should be removed. Oceasionally, portions of the bullet are
found embedded with very great firmness in the diploé, these are best
removed by careful use of gouge or chisel. If the dura mater is found
to be injured, every attempt should be made to disinfect this from the
first, and so obviate the otherwize inevitably fatal arachnitis. With
blunt-pointed secissors, the aperture, if small, should be opened up,
and a little iodoform, or equal parts of this and finely powdered bo-
racie aecid, dusted within the eavity of the arachnoid ; or with a camel’s-
hair brush the parts may be carefully wiped over with a solution of
mercury perchloride (1 in 500 or 800), and the above powder dusted
on. An adequate-gized drainage tube should be carried quite up into
the skull opening, and retained in position here by strips of gauze
carefully packed around. No sutures should be used, as a rule, in
these wounds where swelling of the sealp (it being impossible to ren-
der the parts rigidly aseptic) i= sure to follow, and is very likely to in-
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terfere with the escape of discharges, and where primary union cannot
he expected.

If, after exploring, the surgeon is certain that the bullet has pene-
trated the brain, another question arizes as to the wisdom of further
exploration and attempts at removal. As a rule, if the bullet is not
found within one or two inches of the skull injury, nothing more
should be done now, especially it the patient’s condition is not good,
or the anwesthetic’s influence not well maintained. It is needless to
say that in exploring the track in the brain the utmost gentleness is
essential. As with fine metal probes, owing to the peculiar conzistence
of the brain, it is very easy to lose the track, and thus, at the same
time, inflict fresh mischief, it will be wiser to make the gentlest pos-
sible use of a bougie (those with a double-silk web are the most suit-
able) after placing it for a few minutes in a solution of earbolie acid
or mercury perchloride. If the bullet is found within one or two
inches of the skull wound, it should be removed with a fine-pointed
pair of dressing-forceps. It will be wise, il the track in the brain is
much lacerated, to treat it like an abseess, and introduece a soft drain-
age-tube, to be gradually shortened.

The following points may be adduced for and against the attempt
to remove bullets which have lodeed in the brain:

The surzeon who decides to abide by the expectant treatment in
these cases both immediately after the injury and later on, can justify
his course by a sufficient number of cases.  Of these, one or two may
be usefully referred to.

Dr. Brunton* brought before the Medieal Society the case of a
patient who had lived twenty-nine years after a gunshot wound of the
brain. He had fired a pistol at his forehead. but the recovery was
eventually so satisfactory, that it was believed that the bullet had
glanced off, or that the pistol had contained a blank charge. The
patient carried on his business as a corn-merchant for twenty-nine
vears, married, and had children. He was said to be excitable in tem-
perament, but his intellect was elear. Death eventually taking place
from seciatica and bladder trouble, it was found that the bullet had
entered the left frontal bone at the inner part of the frontal sinus, and
lodged in the inner table, projecting through it, and pressing on the
membranes, destroying them in situ and also a portion of the second
and third convolutions of the left frontal lobe. There was no pus or
artificial membrane present, simply thickening of the membranes.

This can scarcely be considered as a case of a bullet lodging in the
brain. It will be noticed that the velocity of the bullet was probably
delayed by its passing through the frontal sinuses, and that the part

# Lancet, February 12, 1881,
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of the brain injured is one which is notorious for its power of recovery
(ef. Mr. T. Smith’s case, Lancet, May 3, 1879). In such cases, for the
future, it would be always interesting to know something of the bore
of the pistol and size of the bullet,

In the next case, the recovery seems to have only taken place after
the patient had had a very narrow eseape.

Dr. Barton reports a case of recovery after lodgment of a bullet inside
the eranium. The bullet, weighine 34 grains, fired from a small
Remington pistol, had entered the skull 2 inches above a horizontal
line drawn just above the eyebrow, and about 4 of an inch to the left
of the middle line.

At first there appeared only a puncture, then ecchymosis around the
wound. On the fourth day a globular pulsating swelling of the scalp
appeared here, and a probe could be passed straight backwards into the
cranial cavity, being only stopped by the fingers. A drachm of cerebro-
spinal fluid now escaped, and symptoms of compression which were
present (e.q., a pulse of 44) were relieved.  Carbolic-o1l dressings were
applied. The patient now made a good recovery up to the fortieth day,
when suddenly violent pain, rigors, delirium and convulsions set in.
Calomel and opium were given, and the patient made a good recovery,
being perfectly well, in all respects, five months after the accident. The
history is not earried beyond this date*

The following case T is noteworthy as showing the course of a bullet
which had traversed so great a thickness of soft parts that, though it
entered the skull, it did not penetrate the brain.

The patient had shot himself with a pistol. Just behind the angle
of the jaw was a small dark inverted wound immediately in front of
the carotid vessels. On the left temple, just behind the external
angular process of the frontal, was a pufly swelling; when this was
incised, a large fissure was found in the skull,  an inch behind the
above process, extending down behind the zygoma. The edges of this
were rough, and bulged slizhtly outwards as if by some force from
within. At the widest part of the fissure the finger could feel the dura
mater—the bullet lying between it and the bone. On extraction of the

¥ In the Lancet, Augnst 14, 1886, is the abstract of a case reported to the Society
of Surgery, at Paris, by M. Prengueber. The patient had fired a revolver at the middle
of his temporal fossa, the bullet lodging in his brain. For the three days following
the accident the surgeon abstained from interference, as the only symptoms were gen-
eral prostration with lowering of the temperature. Epileptiform attacks having
acenrred on the fourth and fifth day, the wonnd was exposed and several bony spienla
removed, which had penetrated the brain. A stilet having failed to detect the bullet,
though passed along its conrse to a depth of five centimetres, nothing else was done.
The epileptiform seizures did not recur, and the patient leflt the hospital at the end of
.2 month, without any cerebral complication.

T Lond. Med. Times and Gaz.,, August 16, 1856,
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bullet with dressing-forceps, the dura mater, though much detached,
was found to be uninjured.

From the symptoms which followed, and from examination with a
probe, the course of the bullet was probably as follows: Entering
behind the angle of the jaw, it passed through the pharynx, then cleft
the palate, and ascending through the great wing of the sphenoid
external to the external pterygoid plate, coursed at first upwards
between the dura mater and the bone, and then dropped, spent, into
the lower angle of the fiszure.

On the‘other hand, no one, in my opinion, would blame the surgeon
who, preferring exploratory to expectant treatment, endeavors to
remove the bullet from the brain.

For while the cases of recovery after expectant treatment are few,
it is probable that out of these, few as they are, a considerable pro-
portion, if watched, would be found to be incomplete recoveries. Thus
Dr. Otis* writes of balls lodged within the cranial cavity: * Many
instances were reported of patients who had survived the lodgment of
missiles within the skull, but few or none resembling the cases reported
by Larrey, of balls encysted in the brain and giving no inconvenience
for vears. It is, indeed, reported that some patients went to duty with
balls lodged in the cerebrum ; but the diagnostic details accompanying
the history of these eases are not sufficiently precise to invite the fullest
confidence. In most of the eases in which the evidence that the ball
remained within the skull was conclusive, either fistulous sinuses
existed, or there was much cerebral disorder.} or the position of the
missile was discovered after the patient’s death at a period remote from
the injury.”

The evil results of