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THE
HUNTERIAN LIGATION OF ARTERIES

Tieve and to Lrevent Deateuctive Intlammation :

By HENRY F. CAMFBELL, M. D,

FROFESSOR OF AMATOMY IN THE MEW ORLEANE SCHOQL OFE MEDICINE,

And, during the War, Consulting Surgeon to the Georgia Hospitals, Richmond, Va.
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[ Extracted from the Awgust (1806) No. of Sovthern Jowrna! of the Medical Scignces. |

NUMBER of communications have recently appeared in the Medical
ournals of the country, the object of which was to discuss the valne of
he above procedure as a means of preventing inflammation.  All these

icles refer—generally, with great faimess—to a paper of our own,
ublished during the late war. As thiz paper was, at the time,* put
rth arerymously, and gztill more for the reason that the subject

& therein but imperfectly considered, we feel it our duty, in declaring
rmally our authorship of the publication, to present a more detailed
iecount of the cases, together with more extended considerations relat-
[ng to this important measure of practice.

During the war, just ended, the diffienltics of communication attend-
z the blockade rendered it impossible to supply the army with con-
ient and suitable medical works. Dr. 8. P. Moore, then Surgeon-
reneral of the Confederate States, determined to izsue a work on Ope-
ative Surgery, for the use of medical officers in the field and in the
ospitale. The neeceszarily ecompendious character of the work restricted
s teachings to only a few of the more prominent subjects of military
surgery :—A brief chapter on Swrgical Diseases ; another on Gunshot
Wounds ; a third on The Arteries ; a fourth on Amputations ; and
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2 THE HUNTERIAN LIGATION OF ARTERIES.

one on Resections, exhausted the entire scope of this little volumef§™
We do not feel at full liberty, without their consent, to divulgd™
the names of the distinguished gentlemen who were our colleaguedt™!
in the assigned duty of the preparation of this manual for thé
army. Our own name has been mentioned in connection with the thire it
chapter, on Traumatic Hemorrhage and the Arteries, by our friend¥ I’
Prof. Daniel F. Wright, formerly of Nashville.* His deep interest "
the subjeet of the present paper—Ligation of Arteries for the eure of”
[nflammation—therein incidentally discussed, has been, we confess, mos§
gratifying to us, as eminently caleulated to direet the attention of thdh®
profession to the subject, and to elicit dizeussion on a mode of practicd®’
which we can but regard as one of the greatest value, under certain cirf¥®
cumstances, in the treatment of inflammation. g
The method of ligation proposzed, or rather revived by Mr. Guthrie, i
‘advoeated throughout our chapter for nearly all cases of traumatie haemord®
rhage, whether primary or secondary, while that of Hunter is strongly obd i
jected to.  Certain exceptional cases, however, are dizeuszed, wherein iiff i
is taught that Guthrie’s double ligature at the seat of injury may be ad{ v
vantageously replaced by the method of Anel and Hunter, in which k!
single ligature is applied at some distance above the arterial lesionft
The most prominent among the execeptional eonditions is the one,
everywhere dwelt upon—wherein the condition of the wound, and of the
limb, was such as to indicate a liability to extensive or even destructivis
inflammation. In such cases, our experience and observation, veryiis
early in the war, had tanght us that the risk of hemorrhage by the re
current cireulation was not to be weighed against the great advantage ofy
curing, or at least eontrolling, the inflammation—indeed, saving the limIji
and the life—by the ligation of the main arterial trunk which supportedis
this inflammation. A reecent number of the Cineinnati Journal of Med4
icinet presents a verbatim abstract of our views as found in the chapte
before referred to, and, indeed, exeept for the advantage of presenting &
fuller account of these prineiples in conneetion with a more extended
report of the eases from our private noteg, it would be scarcely neceszaryl
to reproduce any portion of that chapter in the present paper. i
We here present a somewhat fuller abstraet, and our further commentshly
upon the method of treatment will be added after the report of thels
geveral cases.  (See page 102.) g |
“We have already intimated that siggular combinations of cireum
stances repeat themselves, often, in every battle. This, however, canjl
scarcely be considered a singular one. A ball cannot well fracture the
femur, for instance, in certain portions of its diaphysis without endan
gering the femoral artery.  How often do we see our hopes of a promis-§

® Zge Confederate States’ Medieal and Surgical Journal. Alse Richmond Medical Journal
Therapeatic effects of the Ligation of Arterics, by D. F. Wright, of Clarksville, April, 15646,
t By Dr. D. L. Duvall, of Franklin Co., Ky.
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THE HUNTERIAN LIGATION OF ARTERIES. 203

g case of fracture of the thigh dashed by the sudden occwrrence of
ther secondary or indeterminate hemorrhage. In such a case, no ne-
agsity more to be regretted could arise, than that of being compelled to
iake the deep incisions and enter into the tedious search among
he inflamed and tender soft parts necessary to find and secure the bleed-
g vezsel at the seat of injury; converting our comparatively simple
ase into one of additional, and most serious, complications—all pertain-
hg to the immediate zeat of the fracture. Here we remember that, ac-
ording to rule, and not by accident, large arterics, when wounded Zigh
p, are not quite so subject to recurrent heemorrhage as when wounded
ear the extremity of the vessel; because the eollateral eommunications,
hough sufficient for the purposes of nutrition, are not in such abundance
s to produce heemorrhage by the recurrent cireulation. The Hunterian
peration, then, may be legitimately performed somewhere below the
rofunda, and the patient saved the greater evil of being operated on in
he tissues about the fracture, or what, in onr opinion, would be lesz ob-
petionable,—amputation.”

% Hunterian Ligation to Prevent Destructive Inflammation—After
the battle of Seven Pines, May 31:2t, 1862, many of the wounded in the
lreneral Hospital at this place (IRRichmond, Va.) suffered from the most
Fiolent and uncontrollable inflammation. The inflammation from gnn-
hot wounds, for snflicient canses, viz., the shock or jar to all the tissues,
| Peeiall_‘;'. the nerves and blood-vessels {‘f the part, is apt to be more
miense than in other wounds of the same parts. Wounds of both the
ipper and lower extremities resisted all ordinary measures of treatment.
uppuration, in many, had ceased, and, in its place, a bloody water was
lischarged from the openings and abrasions. The swelling in these
fases was immense.”

“ Six of the above eases® under our obzervation were the zubjects of
wterial legion, The arteries wounded in the lower extremity of three of
hese cases were, severally ; in one, the peroneal close to its origin; in
he other two, the anterior tibial, near the middle of the leg. Profuse
Pm:nm]m'}f hemorrhage oceurred in all these cases (see table, page 91,
sages 30, 32 and 33), respectively, on the fourteenth, twelfth and tenth
ay. Ligation was determined on. The extreme swelling and inflan-
tion of the limb, extending even above the knee in all, and in one
No. 30) marked by large patches of incipient gangrene on the foot,
sresented great embarrassments to the operation at the seat of lesion.
[t was not the difficulties, however, which cansed Mr. Hunter's operation
be preferred in all of these cases to Mr. Guthrie’s, notwithstanding
he risk of recurrent hemorrhage. There was a desirable incidental
Fmtﬁﬂ hoped to be attained, which was of even deeper interest, if possible,
than the arrest of the hamorrhage. The idea pursued, in departing

*3ee Reports of 1st, 2d, and 4th Georgia Hospitals, 1n office of Surgeon-General—Ligation
pf Arteries.
|



4 THE HUNTERIAN LIGATION OF ARTERIES.

from the rule, was no less than the experimental effort to cure the inflamin
mation in the lonb, by cutting off its arterial supply, by ligation of thi
main trunk which supported the inflammation. The femoral artery wa
tied, in each case, near the apex of Searpa’s triangle. The haemorrh: et
ceased immediately in all three of the cases, the swelling began to de
cline within twelve hours, and, in three or four days, the limbs wen
reduced to very nearly their natural size, the discharge having changed|*
from bloody water to healthy pus.” i
“ Liesults.  Case 30 (J. M. Orr, of present paper), recovered slowlyi
on account of the sloughing out of the patches of gangrene, whick hadhn
shown themselves previous to the lication. These surfaces granulatedl:
healthily and cicatrized firmly. The suppuration was profuse and longds
continued.” et
“In ease 33 (Drury B. Early, of present paper), the result was
satisfactory and complete ; the swelling had disappeared in three days " &
the appearance of the wound wonderfull y improved—the discharge be-kk
came healthy, and the subsequent progress of the case, rapid and favors
able, ending in entire recovery. *
“Incase 32 (8. A. Willingham, of present paper), it was discovat
ered after the complete subsidence of the swelling, that the fibula ws il
broken. Still the case progressed well. The inflammation was entirel ;_
subdued.  On the tenth day after the ligation, recurrent hamorvhaze
supervened, causing great infilfration below the knee in the popliteal
space, and rupture of the nearly cicatrized gunshot wounds. This p And
tient was greatly exhausted and was not thought to be able to bear thel
ligation of the peroneal artery. Amputation above the knee was deterdhr
mined on.  Only one artery, superficial and of small size, required tying
in the stump. It is worthy of remark, that the stump healed &y r&eﬁf I
antention—a most unusual vesult of a secondary amputation. Tt is no e
unfair to presume that the previous ligation favored this rapid recoveryih
of the stump,” il
“In the three eases of arterial lesion in the guperior extremity, inj |
which ligation of the main trunk in its continuity vas preferred, in orde l
to subdue inflammation, the arteries wounded, respectively, were th P
brachial near the elbow, in one, and the radial in both the others. Thet
inflammation was greatly modified, though not in so marked a manner—i{ |
except in one of them—as in those of the lower extremities, The pa b
tients all recovered; and in two of them recwrrent heemorrhage tookd
place, but was controlled without resorting to further ligation. In the ex Rt
ception mentioned, no recurrent hamorrhage oecurred, and the inflam=f
mation seemed to be completely strangulated throughout the hand and i
forearm by the ligation of the brachial artery.”
“ 1t will be observed that, in the above six cases, in which the rule of#fi
Mr. Guthrie was departed from, recurrent hemorrhage took place i
three of them, but only in one in such degree as to require an opera- §
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THE HUNTERIAN LIGATION OF ARTERIES. 2

n. The advantages gained in departing from the established rule
uld be more apparent from a detail of the cases than in the above
ry condensed notes, The cases are referred to more in illustration ot
e circumstances in which departure from the rule may be conzidered
stifiable, than with any view of advoeating the Hunterian practice in
position to the more reliable one of Mr. Guthrie.”

“ And lagtly ; though there are, doubtless, many other considerations
jich may justify the ligation of an artery in its continuity in the
atment of hemorrhage, we will refer but to one more: For in-
ance, suppose a patient in a state of extreme exhaustion, whether from
morrhage or other eanses :—Congecutive hemorrhage in gome inac-
ggible artery, for instance, as the peroneal or posterior tibial high up,
eurring in a patient of this kind, especially if complicated with great
mefaction and conzequent change in the histology of the parts, would

sent a case, even for the most practised operator, of unavoidable
lay. A prolonged and trying—we had almost gaid blind—seareh
ong clots and fibrinous masses and econdensed infiltrated  tizznes,
ery one who hag tried it knows full well, is sometimes the only route
the open mouth of the bleeding veszel in such cases. This greatly
hangts the strength of the patient, and lesgeng—indeed destroyz—his
iance of life.  Under such eirenmstances, the Hunterian operation
ould he preferable, l'ﬁl!(‘.[!iﬂl]}' in a wound of the lower extremity. In
pe first place, it arrests the hwmorrhage for the time being, at least,
nd affords a ehance of even permanent arrest ; and gecondly, by entting
T the main stream from the support of the inflammation and general
rgescence, the condition of the limb may be so improved that, in caze
EE recirrent hamorrhage should take place, a lesz embarrassing state
[ things will attend thiz more desivable operation. The adoption of
e one operation gives a chance for life; we think we have seen the
ption of the other, under just such cirenmstanees, take it away.”
[anual Military Surgery, page 106.)

In addition to the above abztract from the text of the chapter referred
, we introduce here the following, found on pages 104-5, az containing
rtinent and direet records of our opinion, as well as fucts velating to
e subject :
Note.—* As the zubject has only a relative bearing on the main ob-
t of the present paper (hemorrhage), attention is called, only in a
te, to the above praectice of ligation to subdue or control inflammatory
tion. We believe that the cases of Privates €. A. Reid and Drury
. Early (see table, page 91, cases 31 and 33), ligation in one, June
, in the other, June 11th, 1862, are the first eages on record in which
iz measure was adopted with reference to the proposed result. In all
the six cases, the Hunterian operation was chosen with the distinct
d in view of combatting and checking, if possible, the destructive pro-
ss and, tn some, the septic tendency of the inflammation. In all of

L
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these, the pain, the swelling and turgescence were almost immediatelf
relieved, and the most remarkable change was soon presented, as soaf
in the character of the discharges.”
“ Surgeon A, €. Thom, of the Confederate States Army, has kind
furnished us notes of a case in which he subsequently adopted th
Hunterian ligation of the femoral, and in which ‘the beneficial resulfff
were exhibited in the most marked degree—¢ the inflammation relieve
as by magie.” "
“The application of the ligature in eases of elephantiasig, and f
malignant dizeazes of the face, does not, it appears to us, interfere
any originality which the prineiples here practizsed may poszess,
present operationg, begides being applied with an entively differes),
objeet, fully answered the proposed end, while the others did not. Wi,
feel eonfident that this practice will beecome one of frequent applicati ;

of circumstances anthorizing its adoption.”
In order to complete the abstracts bearing upon our subject, we quobl,
from page 152, of the same chapter: Subject—Ligation of the Infe
Thyroid Artery. Here we must, also, present both text and note :
“8Sir Everard Home, Walther, Theden, Langenbeck and othen
recommended the ligation of these vessels, together with the superiaf
thyroids, branches of the external eavotid, for the eure of bronchocele
the operation haz heen long since abandoned for this purpose, on aceo
of its diffieulties, and still more on account of the unsuceess attending
the practiee.” |
Note—"In these cases, the cause of failure is, that the abundax
anastomosiz of the =upplying arterics soom re-established the excess €
nutrition, and the tumor continued to grow, because itz feeder could na
be permanently cut off. Indeed, so long as a part exists, we canndf
permanently diminish itz blood-supply, and hence, whenever the ¢
depends upon that, it fails. The collateral eireulation, in time, certainly
enlarges, g0 az to be adequate to even the morbid appetite of the --;_"
trophic parts. The measure of ligation, as a ppliéd to inflammation, ¥
different ; here, the morbid demand for blood iz evanescent, existin
only g0 long as the caunses of irritation at the wound remain. TIf i
Jfeeder, the main trunk, iz cut off, the diminution in the supply, thou
not permanent, is not reguired to be go, still it is sufficiently so to allo
of the recovery of the parts before the collateral eireulation can be fullg
established,  If inflammation was of a nature to demand for its ¢
the permanent diminution of the blood-supply, then ligation of
main trunk would be of no avail. It iz most fortunate, in the general
interestz of humanity, that we cannot cure tumors and other morh
conditions dependent upon excessive nutrition, by cutting off thel
arterial supply. The possession of that power would involve a denia
to us of one far more important, viz., that of ligating to cure aneuris

L
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THE HUNTERIAN LIGATION OF ARTERIES. 7

d to arrest hwmorrhage—for, in that case, wherever the main trunk
a limb was ligated, for any object whatever, its nutrition would be
rmanently destroved, and the organ it supplied wonld conszequently
rizh.”

The eases referred to in the above extraets, will be found more tully
presented in the following report, made up partly from memory,
t assisted, in all essential particulars, by accurate records made at
e time the treatment was applied :

I. LicATIONS OF THE FEMORAL ARTERY.

Case 1.—C. A. Reid, aged 17 years, a private in one of the Alabama
giments, received a gunshot wound with a minnie ball, at the battle
Seven Pines, May 31st, 1862. He was brought to Richmond and
aced in the Second Georgia Hoszpital, then in immediate charge of
urgeon 1. C. O'Keeffe. On examination, the ball was found to have
gged oblignely through the fleshy part of the thigh, near its lower
ird, traversing the region of Hunter's Canal, in such a manner, as
at, in passing out of the lower and outer part of the popliteal region,
e outer margin of the calf of the leg was deeply grooved. On exam-
tion of the caze, the femoral artery was, of course, recognized to be
great danger, notwithstanding, as yet, the absence of both hamor-
age and diffused aneurism. He was placed in a comfortable position,
d closely watched while cold-water dressings were applied to the
rounds.

June 2d—Third day after the receipt of the wound. To-day obscure
ulsationg are perceived in the region below the wonnd, and, on careful
amination, a eonsiderable tumor is observable in the deeper parts in

olved in the track of the ball. The limb, even thus early, had become
ery painful, and was mueh swollen.

On the 3d and 4th, the size of the aneurisim was gradually enlarged,
e pulsations becoming more and, more decided, and, of course, extending
ith the breadth of the tumour. The general tumefaction was greatly in-
reased, and hie complained of pain along the course of the nerves of the
g, for which reason he was unable to gleep. There was no purulent dis-
harge from ecither of the wounds in the thigh, or from the one in the leg,
ut a geanty discharge of bloody serum,

June 5th—To-day the tumour is greatly enlarged ; pulsations very
trong and widely extended ; danger of rupture of psendo-zac of ancur-
m apparently imminent. The general condition of the limb unpromis-
g ; the two wounds upon the thigh, and the superficial wound upon the
o, have an unhealthy appearance ; their edges are swollen and everted ;
he sanious discharge abundant ; pulze at wrizt, zood ; the patient cheer-
ul and willing for any operation. '

Having determined upon ligation, the tiu,_',’ previously, and regarding
he Hunterian operation sufficiently safe, as the sae was as yet unbroken,
e made the necesszary incisions in the lower part of Scarpa’s triangle
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and gecured the femoral artery, at about twelve o’clock, M., about one inch
above the upper edge of the tumour. The ligature used was white saddgs
dlers’ silk of ordinary size, doubled, for security against breaking, and tojl
avoid cutting through the coats of the artery. The wound was clos od ol
with adhesive strips, with a light compress and loose bandage. I

The pulsation in the tumour ceased from the moment of the tightening
of the ligature. These did not return, at any time, in any perceptibl
degree, during the progress of the ease. On the completion of the dres 4
ring, the patient expressed himself as greatly relieved of the pain in the
limb, and alzo of the unpleasant tension in the tumour. He slept welljs

luring the night, having no return of pain. [

On the first morning after the operation, a marked diminution in th
general size of the limb was observable ; there was much less heat, but th
temperature was not sensibly below that of the other limb. The sking:
over the fumour was quite loose, and the general cutaneous and subcutane i
ous envelope pale and much shrunken, and more moveable upon the mus
cles than before the operation.

June 8th.—The patient doing well in every particular.—There ha
been a most remarkable diminution in the size of the limb operated on
from the rapid absorption of the effused serum in the general subeutaneous
cellular tissue. The wounds of entrance and exit in the thigh, and t
slighter wound in the leg, have undergone a marked change in their appear
ance ; the large flabby elevations around these openings have shrunken
into small, red, healthy granulations, covered by a thick cream-like pus
and there iz no longer any more of the thin sanious water exuding from
these surfaces.  The clots composing the sae do not appear to becon
diffuent, and it is not thought advisable to open the tumour, or even t
probe it, in the present ““well-doing” condition of the limb.

On the 15th, the tumour had gradually diminished, the wound o
meision had healed kindly, the ligature as yet remaining. The gun.
rhot wounds were healing rapidly,discharging a small amount of healthy
pus, sometimes mixed with diffluent blood. The general condition o
the limb, as to temperature and circulation, were very satisfactory
throughout the case; the pulsations in the dorsalis pedis artery feeble,
but plainly perceptible. Swelling of the limb had entirely subsided.

The case continued to progress favorably, in every particular, and
the patient left the hospital, on furlough. for his home in Alabama, six
weeks after the operation,

Having carefully observed in this, our first cage, the remarkable effects
of the Hunterian ligation upon the tissues gupplied by the femoral, as .
shown by the rapid subsidence of the swelling, the disappearance of Ml
turgescence, the improved condition of the wounds, and the change in the
discharges from samious to healthy pus, we could not fail to attribute thes
important results mainly to the diminution in the force and fulness o
the circulation cansed by the ligation of the main trunk supplying the
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illaries of these engorged structures, 'T'he idea that such ligation,
all similar cases of threatening and destructive inflammation, especially
ere heemorrhage gave the occasion, soon, therefore, became familiar,
d, on repeated reflection, the practice beeame, to our mind, most rational
d expedient ; hence we determined, at the earliest poszible period, to give
measure a fair trial in come of the =ad eases that were then every day
genting themselves in the hospitals under our direction.  Fortunately,
ny days did not elapse before a most legitimate opportunity for further
periment presented itself in the case of another soldierin the adjoin-
bed, wounded in the same battle.
Case II. Drury B. Early, a private in a Georgia Regiment, aged
years, received a gunshot wound in the leg, on the second day,
ne 1gt, of the battle of Seven Pines, and was admitted to the zecond
rgia Hospital. The ball had entered the lower portion of the calf,
ging somewhat npwards and towards the anterior aspect of the leg to-
rds a point between the tibia and fibula, but not passing out. The di-
tion of the track wasz such that either one or both of the tibial arteries
ght have been severed. 'There being no heemorrhage, and search having
previously made for the ball, which failed, no further operative meas-
was taken,  The case was treated with eold-water dressings, to subdue
inflammation. The treatment did not appear, however, in the least.
arrest its rapid progress.
Our attention was not particularly called to the case until the tenth
after the receipt of the wound, at which time secondary hemorrhage
k place. The hsemorrhage was not very profusze, and the Assistant
rgeon in charge of the case kept it in check at first hy a compress and
dage. The condition of the limb however, and a certainty of a return
the heemorrhage determined us on an early operation,
Having been requested by the Surgeon in charge to eperate, on the
t day we invited to be present Surgeon Gen’l 8. . Moore, Surgeons
H. Smith, A. N. Talley, A, E. Peticolas and James Dunn, with
of whom we had repeatedly conversed respecting our views of the
et of arterial ligation upon the progress of inflammation. The ap-
rance of the limb was so unpromising that our interview partook
ewhat of the character of a consultation. The measure of amputation
ve the knee, in preference to the proposed ligation, being debated, one
the Surgeons present consented good-naturedly to the ligation, intima-
g that “hoth zidez would be accommodated in this ease, as amputa-
would ultimately be found necessary.”
t the time of the operation there was great tumefaction, extending
¥ up to the knee, the skin was mottled from congestion; it was
tched tightly over the other tissues, and, in places, had a shining
rance. There had appeared, upon the outer and anterior aspect
the leg, a dark elevation into which the Assistant Surgeon had made
incision, as a counter opening, hoping to find the retained ball.
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From this opening the heemorrhage had emerged.  From the posteri
wound, and from certain superficial abrasions, was there issuing a thi
sanious discharge, which had taken the place of the pus wihen suppurati
ceased threeor four days previously. The general condition of the patie
conld not be considered very bad ; the hemorrhage had not heen e
cessive, and his depression appeared to be the result of the loss of sles
and of extreme suffering, from extensive local inflammation, rather tha
from general and more permanent exhaustion of the vital powers.

The femoral artery was ligated in the lower part of Scarpa’s spag
"The wound wasz closed with adhesive strips, and a light compress a1
handage applied. The limb was placed in a comfortable position, ag
the cold-water dressings ordered to be dizcontinned. |

June 12th.  The patient slept well during the night, and is free fro
pain ; general appearance of the leg greatly improved ; color of sk
more natural ; temperature somewhat above that of the sound lim
lips of woundsz less tumefied than on the ['an previous. The gener
swelling of the limb is g0 greatly reduced to-day, that the ball, whie
antil now, had not been found, is readily discovered by its prominen
under the gkin, upon the anterior and cuter aspect of the leg where
had been lodged, and is now removed by a slight ineision. The di
charge iz #till sanious. No examination made of wound of operation |

June 14th. Patient doing well in every particular. The gener
tumefaction of the limb entirely gone, the skin being now wrink
and loose, from its recent over distension. In place of the bloody wate
the wounds of the leg are all discharging a moderate amount of heall
pus. 'The granulations have confracted in size ; they ave red, flori
and healthy.

A full report of Early’s case would not be tedious, for it was one
short duration,sending in recovery ; but it is unneceszary to encumbh
our paper with trivial details, all tending in one divection. His woun
soon ceased to suppurate, and cicatrized firmly ; he had no recurre
hemorrhage, nor any other untoward symptom. We cannot here st
the exact time of our last vizit to him, as the hooks have been de
troyed, but he was well and ready to go home on furlough, and had
wait many days for Reid, whoze ligation was six days previous to I
Indeed, we do not remember to have treated any case, during the wa
the results of which more promptly and abundantly fulfilled our ex
tations in every particular, than this one of Drury B. Early.

Case 111.—Private 8. A. Willingham, of (ieorgia Regimen
received a gunshot wound in the leg, in “The Seven Dayz’ Bat
around Richmond,” June 26th, 1862. He war brought the day afi
to the first Georgia Hospital, then in charge of Surgeon J. A. 8. Mil
gan. We did not see him until the eighth of July, the twelfth day s i
the receipt of the wound, at which time a profuse secondary hemorrha

occurred.  We were now called in eonsultation, and requested to opers
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"The patient was much exhausted by the sudden loss of a considerable
hount of blood. The limb was very much inflamed, and swollen to
parly twice its normal dimensions. The inflammation and swelling
ttended above the knee. The ball had, apparently, entered behind,
nsiderably above the junction of the middle and upper third of the
If at the inner side, and ranged forwards and outwards, passing out in
nt of, and somewhat below, the head of the fibula. There was no
rnlent discharge from either wound.  Suppuration had ceased several
ys previously.

A track thus situated, in the enormously swollen condition of the
rts, left it questionable which might be the particular artery wounded ;
ether the posterior tibial, the peroneal, or the popliteal. Guthrie's
ration, it is true, might have been performed successfully, =o far as

e hemorrhage was concerned ; but it was decided, in consultation,
at, in addition to the difficulties of the operation, under the cirenm-
ceg, such a procedure, involving parts =o mear the knee-joint,
eady advanced almost towards a putrefactive eondition, would com-
mize all chances for the patient’s limb, and, perhaps, for his life.
e say here “ for his life,” because it is well known to the Confed-
te Surgeong, about Richmond, that but a lamentably few of our
ldiers recovered after an amputation above the knee, in what iz known
the gecondary period—they nearly all died.

Under these cireumstances, and with the very encouraging cases of
id and Early still under our observation, we decided npon the Hun-
rian operation.

The patient, after a stimulating potation of brandy, was put under the
1l influence of chloroform, and the ligation was made by an incision
me distance above the apex of Secarpa’s triangle. The haemorrhage
sed at once. The limb was placed in a comfortable posture, upon
lows, the foot somewhat elevated, and the Assistant Surgeon advized
order a decided dosze of landanum, after the patient had fully recov-
xl from the ehloroform.  We did not advise artificial warmth, or even
nel wrappings in this case, nor, indeed, in either of the preceding
eg, ag, according to our theory, upon which the measure of ligation,
der the present circumstances, is founded, such precantions are not ne-
ggary.

A marked improvement in the condition of the limb was observed on
e morning after the operation. The skin was much less congested,
e surface more natural in temperature, and the tumefaction greatly
duced. Suppuration from the wounds was fully re-established on the
ird day, and the limb rapidly resumed itz natural size and appearance,
th the exception of the wrinkling of the skin over the leg and foot,
sulting from the sndden subsidence of the swelling. At this time, on
rticular examination of the parts about the wound, a diseovery, impossi-
e before, on account of the great tumefaction, was made, that the
ula was fractured a short distance below the neck of the bone,
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For brevity, we shall eomplete the history of this case of Willingha
in the words of our former published report :*  “Still the case progre
sed well. The inflammation was entirely subdued. On the tenth ds
after the ligation recurrent hemorrhage supervened, eanging great infil
tion below the knee and in the popliteal space, and rupture of the ne
cieatrized gunshot wounds. The patient was greatly exhausted and we
not thought to be able to bear the ligation of the peroneal arter
Amputation above the knee was determined on.  Only one artery, s
perficial and of gmall zize, required tying in the stump. It is wortk
of remark, that the stump healed by the first intention—a most unusu
rezult of a secondary amputation. It iz not unfair to presuine that
previous ligation favored the rapid recovery of the stumyp.”

It will here be seen how briefly we were forced to interpret the
gquent facts of this most significant and instructive case. The simp
statement that “ the previous ligation favored the rapid recovery of '
stump,” was all that, with propriety, we conld introduee on the ps
of a work, the intent and purpose of which wag, to gerve as a terse ai
portable manual for medical officers in the field. The mention of the
cases was barely admissible—a lengthy discussion of them, impossibl
Simply to record the prolific data, and to preserve, somewhere, tl
ezsgentialz of a practice we considered valuable, as well for the futu
as for that distressing present, was all that thoge momentons times eonl
be asked to tolerate.

Willingham's case, taken in connection with the others, requires, nos
no special comment. To onr mind, the fact iz wnguestionable that
vapid healing of the stump was due, and alone due, to the favorable col
dition of the tissues of the flap brought about by the previous ligation
the femoral artery.  The value of this fact of healing by the first intentig
can searcely be appreciated except by those who were familiar with th
hospital experience of thiz particular period of the war. At that tim
to amputate a lower extremity above the knee, during the szecondar
period, that iz, after inflammation had been established, waz not only
entail upon the patient a protracted, tedious, and exhausting time
drainage and suffering, but, in the vast majority of ecases, to sign |
death-warrant.  As we have said hefove, they nearly all died. Such
thing as healing by the first intention after a secondary amputation w
nnheard of, not only at that time, but at any time, hefore or after, duriy
the continnance of the war.

A diszection of the amputated leg showed that the peroneal arte
had been severed within a quarter of an inch of its branching off fro
the posterior tibial, leaving no room for the application of a ligatur
had we chosen Mr. Guthrie’s method of ligation.

While yet engaged in this operation of amputation, we were solicite

*3ee Manual of Military Surgery prepared for the n=e of the Confederate Army. Chap Il
On the arleries, page 1M,
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eat carnestness, to vigit another caze of' a sunshot wound of the
h great tness, t anotl t' a gunshot d of tl

in the case of a soldier, at a private house, on Church Hill, who was
ribed as a case of secondary hsmorrhage. In one or two particu-
, this cage iz more remarkable than any of those already recounted.
AsE IV.—Joszeph M. Orr, aged 18 years, a private in one of the
y Georgia Regiments, was wounded with a Minnie ball in the

even Days’ Battle avound Richmond,” June 27th, 1862. He was
ied to one of the hospitals at that post, but was transferred, by per-
gion, to the private quarters where he was treated. Secondary
orrhage ocewrred on the morning of the fourteenth day after the
ipt of the wound. He was under the care of a practitioner of the
, and we did not see him till nine o’clock, ». ., of the day of the
ding.
e found the patient in a feeble condition, trom haemorrhage, trom
of gleep, and from irritative fever. The ball had entered on the
t aspect of the leg, about the junction of the upper and middle third,
on the line of the anterior tibial artery ; the wound of entrance was,
fore, between the tibia and fibula. There was a wound of exit
teriorly, corresponding with the gencral direction of the track. The
orrhage had issued from the anterior opening, but the bleeding had
ed spontancounsly, az it had done several times during the day, be-
we arrived. From the clots in the wound, the direction of the
k, and all the ciremmstances of the case, we were confident that the
rior tibial artery was the subject of lezion. . We determined on
tion, and, as the bleeding had been controlled, appointed an early
r, next morning, to meet the attending physician.
e find it difficult to give any adeguate idea of the general condition
¢ wounded limb, as it presented itzelf on the morning of the opera-
The patient was a vouth of extremely delicate “ build ;" he was
tall, near zix feet, but =lim, and without a particle of fat, and but
e flesh anywhere. His lower extremities were very long, and the
nd limb little more than skin and bone.  The wounded limb was enor-
ly swollen; the skin, in places, was purple with congestion, shining
the extreme tension, and.stretehed to the ntmost limit of its eapa-
. The temperature of the foot was below that of the opposite limb,
the nailz were bluish from arrested circulation.  Indeed, the turges
ec had passed beyond the point of active cireulation, and a general
ig seemed to prevade the entire limb, progressively inereasing as our
mination approached the foot. This stasis, more the rezult of the over-
Iming congestion than from paralyzed innervation of the capillaries,
evidently the initial stage of the termination by mortification. This
proved by the fact that there was an extensive blister, filled with
'y serum, covering nearly the whole dorsum of the foot, and another,
a similar character, above the heel, in the region of the tendo-Achillis.
gwelling extended fully up to the knee, which was also somewhat

-
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tumefied. The anterior wound was occluded by the clots, but the posfh
terior opening was discharging a large quantity of &loody serum. Supit
puration had ceased for several days. b

Even with the convincing experience in the benefit—with these
mistakable evidences of gangrene before us, we would have been g acl |
to have amputated the leg could we have formed a flap of =ound tiss ._1:1
below the knee. _‘unpummu above the knee, under the urcumatan 1
was out of the question on account of the universal fatality attending
secondary ogerations in this region at that time. The feature of heemon 't'
rhage, We may say, was submerged in the far greater interest, 1]1\’0-]1.?1 T
the life of the patient, presented in the grangrenous condition of th
limb. The preference between Guthrie’s and IHunter’s operation wa
not debated. We at once determined on the Hunterian ligation, dis
tinctly with the view of tmproving the condition of the tissues to an e
tent suffictent to awthorize amputation belcw the knee. 'T'his was i
most we expected from the operation, 'I

Assisted by Surgeon W. D, Hoyt, we ligated the femoral artery il
Scarpa’s space in the usual mannerat 12 ., (July 12th), of the fifteent g
day after the receipt of the injury. The day atter the uperatlml—-J ul
| 3th—we found the patient in a most satistactory condition. He w
entirely free from pain, had slept well, and was in good spirits. The subl 1]
sidence in the «tumefaction of the \mumled limb was truly wonderf i
the leg had shrunken down to very nearly its normal dimengiong, b
skin was loose and disposed in folds and wrinkles upon the subjacens
tissues. The congestion had disappeared, and the surface was rathes
paler than natural; the temperatore, however, was certainly not mu t-i )
below that of the sound limb.  There had been an abundant dizcharg
of ganioug serum from the wounds, az shown by the wide-spread staing
upon the bed-clothing, but no return of hsemorrhage. We evacuatedd (
the large bulle on the foot by rupturing the cuticle, directing the appli§
:ation of poultices to these surfaces. The patient was ordered a genglh
erous diet, with liberal potations of port-wine or brandy-toddy. |

On the third day, suppuration became quite abundant. The entir
extent of the surfaces oceupied by the bulle, on the dorsum of the fools
and above the heel, had assumed the dull-greyish appearance of dea
tisgue, and it was plain that these patches had been gangrenous befo
ligation, and were about to separate in two large sloughs. The line of
demarkation was already apparent.

July 21st. At this time the limb had been so far reduced in size
that there could not be said to be any difference between it and th
gound leg. There was no external evidence of inflamation. The pa
tient was doing well in every respeet. The suppuration was far mord
abundant than could be accounted for by the simple track and the t
wounds. A consultation was ecalled by us, and we made a carefu I
examination into the condition of the parts about the wonnd. An absceg |

il




THE HUNTERIAN LIGATION OF ARTERIES. 15

large zize was found near the lower part of the ealf. This collection
ed to result more from the gavitation of the pus, from the general sub-
neous cellular tizsue to the most dependent part, than from phlegmo-
ug inflammation ; there was no distinet sae, and the cavity communica-
freely with the track of the ball. In making a counter opening
ar this point, we encountered and removed about half of a large Min-
ball. The ball had struck the outer border of the tibia, which was
tehed, and was probably thus divided, and this portion diverted from
course,

The general cutancous envelope of the leg seemed zound, but there
peared to have existed extensive patches of cellulites in diffevent parts
the leg. At these places the skin seemed to be undermined by the
struetion of the conueetive tissue, which, it i= well known, ever is the
st of all the tissues to suceumb to septic influences affecting any re-
n of the body. Shreds of this gangrenous cellular tissue were daily
parating and being picked away in the dreszing of the wounds. It
g very evident that the imb had barely escaped general gangrene,
m the intensity of the inflammation, and that a large portion of the
lular mivu]upr: had yielded, and waz now glonghing away from under
e skin after the cause—destruetive inlammation—had been overcome
» the arterial ligation.

Amputation below the knee was now conzsidered practieable, and was
Bbated in consultation, but the operation was deferred for another meet-
o ag the gangrene on the foot had not extended a hair-breadth sinee
[le ligation of the artery, and az the gradual separation of the sloughs
as  diselosing a healthy granulating surface beneath; and further,
¢ now began to have hopes of saving ‘even the limb, as well as the
tfe of the patient.

Orr continued rapidly to improve, The consultation to determine the
te of hiz limb never convened ; the very profuse suppuration gradu-
ly abated to a reasonable amount for such a condition of parts ; the
tensive sloughs on the foot slowly separated; that upon the dorsum,
t first lett some of the white tendons of the digital extensiens exposed,
d when the one came away from behind the ankle, the destruction
as g0 deep, that “daylight was seen through 7 the interval between
e tibia and tendo-Achilliz. The bone was nowhere expogzed, however,
ough this posterior glough extended far enough forward to destroy the
kin and eellular tissne over the internal malleolus.  The vigor of gran-
lation in all these parts was truly remarkable ; cuticle rapidly extended
m the edges, and in a short time, little islands of new skin were
erywhere to be seen over the dorsum of the foot.  His general health
jad so far iinproved that, at the end of about six weeks, he accompa-
ied hisz unele, who had nursed him most faithfully in Richmond, to
Ulark County, in Georgin. Repeated letters informed ug, from time to
ime, of the favorable progress of his case, and, finally, of hiz being well
and able to walk about.
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In addiition to the four cases of Hunterian ligation for mHammation i
the lower extremity, above carcfully detailed, we, as before mentioned}?
ligated the brachial in three cases of intense inflammation of the fore-ar
and hand, with the most satisfactory results, which have already be
presented in former paragraphs of the present paper. We kﬁpt
private notes of these arm cases, and used those of the attending assistay
surgeons in the respective hospitals in making up the ﬁnm'iﬁused sta
ment of the results, to be formed in our published chapter on the arteriesds
These notes are not accessible at present, but we hope, at some futurdk
time, to be able to furnish a full detail of the cases again, througl
the courtegy of these very intelligent and pains-taking gentlemen,

Before leaving this portion of our subjeet, we will gtate that, from ‘
observation of the three cases of Hunterian ligation for inflammation ol
the hand and forearm, we strongly inecline to the belief, that, while |'=I} i
measure is not followed by such decided and striking results as il
femoral ligations, on account of the more abundant mﬂsculu,tmnd “|_
anastomoses in the terminal and collateral circulation, yet, for that re :
=on, they are sgfer and may be more frequently practised with less a pife

prehension of the evils that may result from a ﬂ(‘ﬁupnt hlood- Eupp]“"r .

the tissues.

Besides our own seven cases, herein dizcuzzed, we would eall a.tt&nt' i
to the five valuable cases, two of the upper and three of the lo
extremity, reported by our friend, Prof. Daniel F'. Wright, in the A
Nuwmber of the Richmond Medical Journal. These cases demonstratels
great benefit from the practice, not only in inflammation, but also in thos '
more specific and less understood conditions attending hospital gangre .
We cannot regard any of our cases ag belonging strietly to this clasgk
Orr’s was, undoubtedly, a marked case of gangrene, but, in our view, o
a nature differing from what iz known to us as hospital gangrene, t i
mortification, in his easze, resulting from the overwhelming congestiondi
amounting to complete arrest of the eirenlation in eertain portions of th
limb, and thus these portions were as effectunally killed as though every
eapillary, throughout their entire structure, had been strangulated by lig
atures.  Here, verily, “ extremes do meet” in one common fatal result:
the animal tisrues die when the eapillaries carry too little blood, because
the nutrient material does not reach their intimate strueture; and theyfi
die just as certainly and as effectually whenever the capillaries a
overwhelmed with blood, because blood-movement and blood-change, scls
necessary to all the processes of life, are mechanically nullified andii
abolished.

Inflammation is a condition of the living tissues which, it must bels
acknowledged, iz far better described than defined. The old traditionalfs
characteristics : redness, heat, pain and swelling, have been the refuge ol
pathologists for ages past, and perhaps mo better device can now be

8 D D BN SN Nt ot

* See Manual of Military Surgery, p. 104,
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gorted to, to convey accurately or exaetly the state to be defined.
nderlying these four constant elements of inflammation, all acknowl-
ge that thereis a hyperemia or distended condition of the blood-vessels,
d =o invariable is this turgescence, as a concomitant of inflammation,
at it iz regarded by all as the proximate cauge of the condition—the
se morbus. Our limits will not allow us to enter into a discussion of
e subject, but suffice it to say, that whatever may be the theory upon
is point, nearly all measures of treatment appear to recognize the fact
wat ““ too much blood in the part” iz the chief cause of the local distress,
d to remove or lessen this redundancy is the chief desideratum of
ctice. Henee, position, pressure, whether on the artery or by bandage
er the entire limb, the application of cold, gcarification, and many other
easures tending to the same end, of either preventing blood from
ing into a part, or of removing blood from the part, have been
ed, from time immemorial, as at least valuable adjuncts to what-
er other treatment might be applied.  Thiz end, we may elaim,
d have shown, is, at least sometimes, more effectually accomplished by
tting off the main stream of blood from the engorged region. The
eins are left of their original calibre to drain away the superabundant
ood, both the volume and the foree of the arterial enrrent are vastly
iminished, and the over-distended eapillaries soon recover their normal
ibre and resume their normal action. IRedness, heat, pain, and
welling ﬂisﬂpl:rl:::-u'; and the nnhealthy sanions effugion i= replaced by
ealthy suppuration.

We are fully aware that one of the great dangers of all serious arterial
peions is, that the necessity of ligation in the ecase of a large trunk
indangers by mortification, sometimes the whole, and very often a
rongiderable portion, of the region it may supply, on account of the failure

the collateral eireculation. Hence the difference in the results of ligations
Er traumatic heemorrhage and those for the cure of aneurism; in the one
age, the complete obstruction of the large channel of a main artery is
heces#arily accomplished suddenly, and the collateral circulation cannot
ye established in time to meet the organic demands of the region it had
upplied; whereas, in the casze of the ancurizin, the long sustained and

adually inereaging interruption of the main trunk has afforded time
or, and brought about, the dilatation of the collateral vesselg, and the
nal completion of the obstruction by the ligature produces, at last,
pften little or no disturbance in the nutrition of the tissues.  In our cases
of inflammation, the general turgeseene which had continued, perhaps in
most of them for many days, seems to have established, in the mul-
itudinous capillaries and small vessels, a sufficently ample collateral
sirculation to answer all the demands of nutrition after the ligation of the
main artery. Hence we find that, in not a single one of our cages, does
there oceur any thing even approaching to gangrene as the effect of
msufficient blood-supply; while in every one of them the processes of







