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24 LIGATURE OF ARTERIES.

vitality of the internal and middle coats is not impaired by their division,
which is almost as sharply defined (Fig. 33), as if it were done with a knife,
but that of the external coat may be. It is tightly constricted, and when
the wound does not heal by first inten-
tion, the portion of the vessel included
in the grasp of the ligature will come
away as a small slough with the liga-
ture at a subsequent period (Fig. 34).
When the ligature is left with one end
hanging out of the wound, the loop
separates by a process of ulceration,
a process which may extend from ten

to sixty days, or even longer, and the
Fi1i. 33—Showing the appearances pre-
sented by the vessel when laid open . g 3 |
after division of its internal coats by the sarily delayed. The patient is thus

ligature. The noose has been removed. not only exposed to the risk attendant
on all open wounds, but the obliteration of the vessel is liable to be less
complete, and secondary haeemorrhage becomes a very frequent and even

healing of the external wound is neces-

fatal complication.- The use of an absorbable ligature material, and closure
of the external wound with antiseptic precautions, obviate these undesirable
results. The portion of the adventitia included in the noose does not lose its
vitality, while by cutting off both ends of the ligature, closing the external
wound, and applying a suitable form of dressing, we exclude the chances
of septic change, and permit a more thorough organization of the plastic
lymph that seals the ends of the vessel.

Very soon after the application of the ligature a clot forms in the artery
above and below as far as the nearest lateral branches (Fig. 35). The
clots which form in the artery above and below the peint of ligature are
not in any sense necessary for its obliteration. The obliteration of the artery
takes place independently of their presence, and their formation is by no
means so constant as is commonly supposed. They doubtless favour the
process of repair by interposing a protection against the force of the blood
current, and affording a medium in which the process of repair proceeds.
Mr. Travers established the non-essential nature of the clot by his
experiments on dogs and horses, He purposely applied the ligature



























LIGATURE OF ARTERIES, 33

BADEUAKE AV, oy

FiG. 40.—Collateral circulation after the
ligature of the right common femoral
artery. a, Abdominal aorta &, Rizht
external iliac artery. &', Left external
iliac. ¢, Right internal iliac. ¢!, Left

mternal iliac, 4, Fibrous cord, repre-

senting the portion of artery ligatured.
¢, Lower portion of right femoral,
£, Dilated anastomosing branches of
the gluteal artery. & Dilated anasto-
mosing branches of the obturator artery,
1, Crural nerve,—Musée Dupuytren.

F1G. 41.—Collateral circulation estab-

lished after the cure of a popliteal
aneurism. @&, 4, Remains of popliteal
artery and aneurism transformed into
a fibrous cord. On the inner side of the

 limb the circulation 15 mainly carried on

between the superior internal articular
artery above and the inferior internal
articular below. On the outer side be-
tween the superior external articular
above and the recurrent articular branch
of the anterior tibial artery below.—
Musée Dupuytren.
i b

































44 LIGATURE OF ARTERIES.

LIGATURE OF THE RADIAL ARTERY IN THE LOWER THIRD,

Surgical Anatomy.—In the lower third of the forearm the artery is
covered by skin and fascia only, and lies zlong the inner border of the
supinator longus tendon. It is accompanied by two veins with cross
branches which should not be included in the ligature. If they be, how-
ever, no evil consequences will ensue. The nerve is external and so far
distant as to be quite out of the field of operation.

Guide.—The radial border of the flexor carpi radialis tendon.

R

T s

Fic. 46.—Position of some of the superficial incisions made for deligation of the
arteries of the arm and forearm;

Operation.—Make an incision (Fig. 46) nearly two inches long, parallel
and just external to the flexor carpi radialis tendon, which forms the best
guide. After the aponeurosis of the forearm is divided the artery will be
easily found. Separate the veins from the artery. The needle may be
passed from either side,

LIGATURE OF THE READIAL ARTERY IN THE MIDDLE THIED,

Surgical Anatomy.—In the middle third of the forearm the artery is
rather deeper than in the lower third. The nerve is somewhat close

to the outer side.




































56 LIGATURE OF ARTERIES.

precaution to avoid including any of the surrounding structures. The
artery should be ligatured near its termination, to avoid too close a
proximity to the subscapular and circumflex arteries,

OPERATION IN THE SECOMND STAGE,

Except on account of wound it is inadvisable to attempt to ligate
the artery in this situation.

OPERATION IN THE FIRST STAGE.

The artery may be tied in its first stage above the pectoralis minor,
preferably before it gives off the acromial thoracic artery. Abduct the arm.

F16. 54.—Position of the patient and of the line of incision for the ligature of the
axillary artery in the third stage. The incision in the act of being made is that
intended for ligating the upper part of the brachial artery. The fingers of the left
hand are placed along the line of the wound so as to steady the skin during the first
incision. The right hand is holding the scalpel in the position ordinarily adopted.

Make a curvilinear incision (Fig. 58), with its convexity downwards, three
to four inches long, half an inch below the clavicle, and corresponding to
its middle third. It should terminate externally close to the tip of the
coracoid process, and internally about an inch from the sternum. Avoid
the cephalic vein lying between the deltoid and pectoralis major muscles.
This may be ensured by drawing the skin upwards over the clavicle and
dividing it upon the bone. Divide the skin and subeutaneous tissues in
the first incision, afterwards the pectoralis major throughout the extent
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24 LIGATURE OF ARTERIES,

upwards, along the inner margin of the sterno-mastoid. Divide the sternal
and part of the clavicular origins of the muscle on a director passed close
underneath them, also the sterno-hyoid and sterno-thyroid muscles in a
similar fashion. The commencement of the carotid artery will first be met
with and forms a guide to the vessel. The carotid artery being discovered
will now have to be traced downwards to its origin, and the position of

Verteliral A,

Inferior thyroid A

Dicep cervical A, ——————— 1 ol

. Trangversalis colli A, —————

Outer margin of scalenus anticus M,
defining and stage.

Superior intercostal A,

Posterior scapular .ﬂ.__. : \. Thyroid s
L = b Thyroid axis.

Commaon carctid A,

Subclavian A. grd stage A i - i ey o é : i
Supra-scapular A, ? ; ."F
g
i
" .
l'— %
&
- .!
Superiorintercostal A, .. %  Axr 0 WMl YA OroiRRERN .-t .,
Middle lin
of sternum

Internal mammary A,

I16. 64.—Diagram of the innominate, right subclavian artery and its branches.

the parent trunk ascertained. In order fully to expose the artery it will be
necessary to tear through a dense fascia covering it, carefully to separate the
thyroid plexus of veins and left innominate vein, and then to isolate the vessel
behind the sternum. Apply the ligature, if possible, near to the middle of the
trunk. The right pleural sac, in which the artery is partly imbedded, may
be readily injured when passing the aneurism needle. The direction given
to the needle should be from below and external upwards and inwards,









LIGATURE OF ARTERIES, 77,

high. Aneurism by anastomosis in the orbit, and upon the head, and

aneurism of the middle menii

1geal artery, have also been treated by
deligation of the vessel. The same treatment has been adopted, a score

-
=
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o
i
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Diigrastric M, " =

|

Dceipital A, gtk

......
2 il

Sterno-mastoid M, - s _ b , Digastric M.

Tl:tyrn-hjt'm"rl M. H:h

: i scapulne M, superior laryngeal N,

Levator anguli scapulae M Crmo-hyoid g.f,

Spinal accessory N. ———— ol -Sterno-liyoid M.

. - Tracliea.,
—— Crico-thyroid M,

. Sterno-thyroid M.

e Thyroicl gland,

Brachial plexus. g Sterna-mastoid M
Transversalis colli A.-

| Trachea,

Trapezins M

Anterior scalenus M. sterno-mastoid M,

Supra-scapular A.

Cut end of clavicle, =g

F1G. 65.—Surgical anatomy of the neck.

of times perhaps, for the cure of epilepsy, but although the mortality
was not great the operation exerted but small nfluence upon the disease.
The object for which it is undertaken is to diminish the supply of blood



78 LIGATURE OF ARTERIES.

to the dilated capillaries of the medulla. This will be as eﬂic.iently

*accomplished by the ligature of one or both vertebral arteries, as has been

Iingua A
Facial A. and V.

Sterno-mastold M,

xternal jugular V.,

Superior thyroid A.

Internal jugrular ¥,
Degcendens nom N,

Communicans m:mi‘N,

“V— — Spinal accessory N.

& Scalenus anticus M.

T Scalenus medius M,
Levator angull scapula: M,

it f— Phirenle N,

Omo-hyoid M.
Sterno-thyroicd M,

—

Sterno-hyoid M M"_—ﬁ'_ .

=y=—— Brachial plexus,
Poeumogastric M. I

Transversalis colli A.

Internal jugular V. 1 W

Thyroid axis, - - - !
Vertebral A, = e - | | o R - Oma-hiyoid M.
- ). : ¥ — Supri-scapular A

Subclavian A. 3rd Stagre.

Stemal origin of sterno-.
miastoud M

Clavicle, and trape:
s M.

Thoracic duct.

Subelavian WV,

Vertebral V.
External jugular V. —

L.cft innominate V',

F1G. 66.—Surgical anatomy of the neck.

recently proposed. Sir Astley Cooper, in 1805, ligatured the carotid artery
for aneurism for the first time.
























86 LIGATURE OF ARTERIES,

scarcely accessible, and the wound made in order to reach it would, of
necessity, divide the more important hranches of the facial nerve.

The incision which is made to secure the external carotid also suffices
for the ligature of the superior thyroid artery, and somewhat higher up

Im?'ngml A. and

Ascending p
. 'I‘gvglnsﬁu:i [y

Tnternal maxillary A,

Temporal A-

Post., auricular A.

i

aeial

Anterior belly of digastricus M.

5t
indicate lingual A. underneath.

o
.

stylo-hyoid A, s===

Posteriorbelly of | 01
digastricus M. -

e areasa Mylo-hyoid M.

e Hyo-glossus M. and dotted line to

L

Deeipital A =

Internal carvotid A, ==---

Anterior belly of
digastricus M.

Lingual A, =----..

Middle constrictor M. -....... assusensay Mylo-hyold M,

Great cornu of hyold bong, seeccecaoaa
Superior thyrold A, +===m=eeaaeea. 2
= . : : i --:HHIHE-’Iﬂric:ls tendon, eut.
Sup. cornu of thyroidicartilage. —o o] E s I,{ ;-?L%mm:.
C s [l s S ; *= Stylo-hyaid M.
QIMmon careti . W Rl
e - eeeeeee o Sterno-hyoid M,
oo Omo-hyoid M,
---------------- =Sternc-hyoid M.
Stermotlyrobd M.sccccmme e cnnaaan.

|

ol |
.’.-“'

F16. jo.—Diagram illustrating the position of the external and internal carotid
arteries, and principal branches of the former,









LIGATURE OF ARTERIES. 89

preliminary to excision of the tongue. It has also been ligatured to arrest
the growth of cancer, and in cases of macroglossia.
Anatomical relations.—The origin of the lingual artery (Figs. 7o,

71) is nearly opposite the great cornu of the os hyoides, a little
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Hmmiu@m' . S ' § —Ant. belly dipastric M.
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e SEermo-Dyoid ML
Superior thyrold A

................. Thyro-hyoid M,

4 R = Orma-Tiyoic M.
-------------------- Sterno-thyreoid M.

F1G. 71.—Principal branches of the external carotid artery.

above the origin of the superior thyroid artery, or from half to one
inch above the bifurcation. It may arise in common with the -nferer i‘:/,u,-m.n-
thyroid, or with the facial artery. It first ascends a little, and then















94 - LIGATURE OF ARTERIES,

Posteriur border of the sterno-mastoid muscle and the aponeurosis covering
it must be divided, and then the splenius capitis. Very often the fibres of
the trachelo-mastoid must also be severed. On search being made in the
anterior angle of the wound the vessel will be found between the mastoid
process and the transverse process of the atlas as it emerges beneath the
posterior belly of the digastric. The occipital vein at this point receives
large mastoid branches, which must be avoided.

F1G. 73.—Indicates the positions of the lines of incision made for the purpose of ligating
the temporal, facial, lingual, carotid (above omo-hyoid), subclavian, axillary (first
stage or below clavicle), and internal mammary arteries.

LIGATURE OF THE TEMFORAL ARTERY.

Indications.—This vessel will most frequently require ligature on
account of injury either of an accidental nature or after arteriotomy. An
arterio-venous aneurism has also sometimes formed in the temporal region,
and necessitated the ligation of the artery.

Surgical Anatomy.—In the first part of its course the vessel lies deeply
in the substance of the parotid gland. On emerging from this it may be felt
























102 LIGATURE OF ARTERIES.

ficial. Near the ankle-joint we may expose it by operation, but it is very
undesirable to seek it at a point where it is crossed by the extensor
proprius pollicis tendon and covered by the annular ligament. The
operation is rarely performed. Spontaneous aneurism of the arteries
below the knee is very uncommon. Traumatic aneurisms are occasionally
observed.

Surgical Anatomy.—The artery first pierces the upper border of the
interosseous membrane about the level of the lower margin of the tuber-
osity of the tibia, and upon this membrane it afterwards lies in the upper
two-thirds of its course. It is accompanied by two veins. The anterior

Anterior tibial vessels and nerve.

Tibialis anticus M, —

Extensor longus Lll_i{[tu-rum
and peroneus tertins M. N

Intermuscular septum,

Tibia.

Long saphena vein and

Extensor proprins pollicis M.
nerve.

Peroneus brevis M. =
Flexor longus digitorum M,

Peronens longus M. Tibialis posticus M.

Fusterior tibial vessels
and nerve, .
Flexor longus pollicis M.

Fibuln.
Intermuscular septun.

Gastrocnemius M.

Soleus M. : _ —— FPlantaris tendon,

Gastrocnemins M.

Communicans peronet N,

External saphena vein, and communicans poplitei N,

F1G. 79.—Transverse section through the middle of the right leg.

tibial nerve is closely applied to the vessel throughout (Fig. 78). In the
lower third, as it descends on the outer surface of the shaft, and the front
of the lower extremity of the tibia, it becomes more and more superficial.
Where thearterylies upon the interosseous membrane it is very deeply placed.
In front of the ankle nothing but the skin and fascial layers cover it.

In the upper fourth of its course the artery lies between the tibialis
anticus and extensor longus digitorum, in the middle two-fourths between
























110 LIGATURE OF ARTERIES.

Operation.—The artery is most easily secured at the lower part of
its course, Make a vertical incision in the centre of the ham, three inches
long, exactly between the heads of the gastrocnemius.  Atter dividing
the skin, superficial fascia and fat, draw the short saphenous nerve and vein
out of the way. Retract the popliteal nerve and vein to the outer side.
Introduce the aneurism needle very carefully with its convexity towards the
vein and nerve,

il

Popliteal artery, .----SEE8- SEE F
Semi-tendinosus M.

Semi-membranosis M, ...

Gracilis tendon. ....- B

Sartorius M. .

Inner head of gastrocnemis M. _______ M- ooneeee Oiiter head of pastrocnemins M

External saphenous nerve and  -----f
vieln.

F1G. 83.—Anatomical relations of the right popliteal artery.

In order to tie the upper portion of the popliteal artery, flex the
knee, and place the limb on the outer side. Make an incision three
inches long immediately behind and parallel to the tendon of the ad-
ductor magnus muscle downwards from the junction of the middle and
lower thirds of the thigh, Divide the skin, superficial and deep fascia,
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118 LIGATURE OF ARTERIES.

should correspond to the apex of the triangle, and in this position the
ligature ought to be applied. Ascertain the position of the internal saphena
vein, and avoid it. After dividing the skin, fascia, and fat, seek the inner
border of the sartorius, and draw the muscle outwards. Avoid the crural
branch of the genito-crural nerve, the internal cutaneous and long saphenous
nerves, and the nerve to the vastus internus, which follow the line of
the artery. Open the sheath of the vessel towards the outer side, and
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F1G. 88.—The lines indicate the incisions to be made for the lisature of the common
femaral artery, the superficial femoral, the femoral in Hunter's canal, and ligature of
the posterior tibial artery in the calf and behind the malleolus.

thoroughly expose it by teasing through its proper sheath. This is the
best way to ensure safety for the vein. The femoral vein lies behind and
somewhat internal. The anterior crural nerve is on the outer side. Pass
the needle from the inner side. The vein has occasionally been wounded
in passing the aneurism needle, and even some of the before-mentioned
nerves included. The operation is perhaps the most successful of any for
ligature of a large artery. Gangrene of the limb 1s the after-accident most

to be apprehended.
























126 LIGATURE OF ARTERIES,

maximus and medius muscles. The superior gluteal nerve passes out of
the pelvis with the artery. Just as it comes through the notch a small
portion of the vessel lies uncovered by the gluteus medius, so that at this
point it may be reached after simply dividing the gluteus maximus muscle.

\}Q.":]';il;lta:a |

! pmmmmsmmmmne  Glotens mediug M,
CUL aWaY.

’ [

CHLL sway.

Posterior superior Spine Gluteus minimus M
of the ilium: icling
lings to great trochanter

and tuberosity indicated,
Gluteal A, ccccerer—ccanmns

Pyriformis M. -=--z----== 4

Scintic A. -..:
Internal pudic A, ...}

The cross indicates the
oSy F-l!llll.il:ll'."li_ﬂ. l.]:ll'll'-
tion of the Ischial

The cross indicates
the tip of the prear
trochanter,

| . Duadratus femoris M,

tuberosity. 7
Sciatic nerve. s..-38 BT | ; ety with obturator in-
Semianembranosus -5 ternus M, above,
tendon.
Long head of the ol __....- Part of adductor
biceps M, magmnus b,
Semi-tendinosus M. ... NSSSEEEL L

| Insertion af glutens
I maximus M,
Ischial part of adductor ..

Lty 1 :
magnus M. et~ = Yastus externus M.

TR \M il

AREE Sl j

F16. 9o, —Surgical anatomy of the gluteal, internal pudic, and sciatic arteries.

Direction.—If aline (Fig. 91, A B) be drawn from the posterior superior
spine to the great trochanter, the limb being slightly flexed and rotated
inwards, the point of emergence of the gluteal artery from the upper part
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of the sciatic notch will correspond to the junction of the upper with the

middle third of this line. |
Operation.—To reach the gluteal artery, an incision, four or five inches

long, should be made in the direction of a line running from the tip of the

FI1G. g1.—Position and direction of the superficial incisions which must be
made to secure the gluteal artery and the sciatic or pudic arteries,

A. Posterior superior iliac spine. C. Tuberosity of the ischium,

B, Great trochanter. D. Anterior superior iliac spine,

A. B.—llio-trochanteric line, divided into thirds. This line corresponds in direction with
the fibres of the gluteus maximus muscle, The incision to reach the gluteal artery is
indicated by the darker portion of the line. Its centre is at the junction of:the
upper with the middle third of the ilio-trochanteric line and exactly corresponds
with the point of emergence of the gluteal artery from the great sciatic notch.

A. C.—Ilio-ischiatic line. The incision to reach the sciatic artery, or internal pudic, is
indicated by the lower dark line. It is also to be made in the direction of the fibres of

the gluteus maximus muscle, The centre of the wound corresponds to the junction
of the lower with the middle third of the ilio-ischiatic line,
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peritoneum, and the coils of the ileum. Near its origin it is in relation
on its outer side with the vena cava, and right common iliac vein, and
below with the psoas magnus muscle,

The left common iliac artery has the vein on the inner side, and
partly behind it. 'The psoas is external. In front lie the rectum, superior
heemorrhoidal artery, branches of the sympathetic, and the ureter which

crosses its termination,

F1G. g2.—Direction of the common and external iliac arteries and the _]:usiiirm of the
superficial incisions adopted for their ligature. On the right side is that for the
external iliac, and on the left side that for the common iliac artery.

Direction.—The aorta bifurcates on the lower part of the body of the
fourth lumbar vertebra, a point corresponding in level with a horizontal
line joining the highest portions of the iliac crests, or a little below the
level of the umbilicus (Fig. 92). The position of the common iliac artery,
therefore, nearly corresponds to the npper third of a line drawn from a
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