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Aneurism of tlie Innominate Artery,
TREATED WITH LIGATURE OF THE RIGHT CAROTID

AND SUBCLAVIAN ARTERIES. 1

The following case, although not of very rare occur-

rence, is of sufficient importance to deserve mention-

ing. The patient is a married woman, fifty-four years of

age, who consulted me in May, 1887, on account of in-

creasing dyspnoea, difficulty of swallowing, palpitations
of the heart, and a pulsating tumor of the jugulum.

She belongs to a healthy family, has had seven chil-

dren, of which four died in infancy. She has never had

syphilis, but years ago had several attacks of inflamma-

tory rheumatism. She lost a daughter five years ago,
and worried for a long time overher loss; was sleepless,
and commenced since then to complain of palpitations
of the heart. Her periods ceased, and for three years
she suffered from continual diarrhoea, became weak and

emaciated, losing thirty pounds in weight. The diar-

rhoea stopped a year and a half ago, and she noticed

then rheumatic pains, and a beating on the right side of

the neck, just under the sternal end of the clavicle. At

the same time the palpitations of the heart grew more

severe, and she complained of occasional faintness and

1 Read before the Buffalo Medical and Surgical Association.
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dizziness, and increasing dyspnoea. It became, little by
little, more and more difficult for her to swallow her
food ; and she noticed a small, pulsating, painless tumor

in the jugulum, which slowly grew larger, exerting press-
ure on the adjacent organs, and causing pain of a gnaw-
ing and pressing character.

For six months before the consultation she was unable
to lie flat on her back, from pressure of the tumor on

the trachea, and at times she found it hard to breathe
and swallow. By the least exertion the tumor beats with
increased violence. Her appetite was fairly good. At
the examination she looked congested and bluish in the
face. On the chest were seen a number of large veins,
pulsating synchronous with the pulse.

In the interclavicularspace, extending upward behind
the sterno-mastoid muscle, a pulsating tumor was seen,
as large as a large walnut, which expanded synchronous
with the pulse. It was rather soft, and by pressure could

be made smaller. It was not painful upon pressure.
The heart was enlarged, the impulse of the apex being
outside the papillary line. A systolic murmur was heard
over the whole heart, increasing upward. To the right
of the sternum an aortic obstructive and regurgitant
murmur was heard. A diastolic aneurismal murmur

was heard over the tumor, extending upward into the
carotid and outward into the subclavian arteries. A

vibratory thrillcould be felt synchronous with the heart-

impulse. Two inches above the tumor the carotid ar-

tery pulsated, seemingly normally, and the artery ap-
peared of normal size.

The laryngeal examination showed the larynx to be

normal, with no paresis at the vocal cords.
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Pulse, 90; soft and easily compressible. She was

ordered rest in bed, restricted diet, large doses of iodide

potash, and a dessert-spoonful of infusion of digitalis
three times a day. She did not improve during the

next fourteen days ; the dyspnoea increased until it was

almost unbearable; the aneurism grew slowly larger ;
she was sleepless and rapidly losing ground. I, there-

fore, advised immediate operation, and she entered

the General Hospital for that purpose, on May 25,
1887.

May 26th.—Operation under ether-narcosis, a large
number of physicians being present. Under strict anti-

septic precautions, the common carotid and the subcla-
vian arteries were ligated with heavy catgut, the carotid

in the middle, the subclavian in its third division, outside

the scalenus anticus muscle.

The wounds were sutured with catgut, having first been

irrigated with corrosive sublimate (1 to 1,000), and a

complete sublimate bandage applied, under which union

by first intention took place.
May 27th.—A faint pulse returned in the radial artery

this evening, and a sphygm©graphic trace was taken,
which shows a wave, but without arterial tension. The

patient rallied well, right arm and right side of face

colder than on left side, and feels numb.

May 30th.—Patient comfortable, temperature normal,
pulse on left side 88°, strong and full.

June 2d.—The wounds are dressed for the first time,
and are found closed by first intention, without a trace of

matter. The aneurism is smaller, harder, and the pulsa-
tion has considerably decreased. There is seen and felt
considerable pulsation of the arteries from the thyroid
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axis, especially in the inferior thyroid, and the trans-

versalis colli.

No pulsation can be felt on the distal side of the

ligatures; the right radial pulse scarcely perceptible to
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the finger, but the sphygmograph shows a wave. She

can lie down flat on her back without trouble, has less

dyspnoea, and swallows with greater ease.

Surface thermometer shows one to two degrees less

on the right side.
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June 6th.—Patient allowed to sit up. Pulse in right
radial has more volume.

June 15th.—Patient discharged.
August 31st.—Patient lias since felt pretty well, and

is able to do some light house-work, can walk a consid-
erable distance (half a mile) without difficulty. No
trace of the aneurism is found, but the innominate ar-

tery can be felt pulsating, and seems a little larger and
firmer than normal. The pulsation of the arteries from
the thyroid axis is seen only occasionally, after excite-

ment. The pulse of the right radial is felt, but weaker
than on the left side ; no pulse yet in the right temporal
artery.

She eats with appetite, and swallows without any
trouble, has no dyspnoea worth mentioning, sleeps well,
and can lie on her back, and may be considered cured,
as far as the aneurism is concerned.

This operation, if not very rare, is of infrequent occur-

rence, and is justly considered a formidable undertaking.
Dr. Rosenstirn, of San Francisco, has lately published
in the Archiv fur Klinische Chirurgie, Band 34, 1887,
a monograph about aneurism of the arch of the aorta

and of the innominate artery, in which he has gathered
together ninety-nine cases, all operated and divided into

several sections.
In simultaneous ligatures of the carotid and sub-

clavian arteries, he has found thirty-eight cases, of

which sixteen were cured, five improved, six not im-

proved, and eleven died. With my case and one cured

by Professor Ashhurst, of Philadelphia (reported in the

Medical and Surgical Reporter, July 16, 1887), we have

eighteen cures in forty cases, or forty-five per cent of
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recoveries, a rather favorable showing for so serious a

lesion.
In ten cases the carotid artery was first ligated, and

some time after (from two days to two years) the sub-

clavian, and of these one recovered, six improved, two

not improved, and one died, the recoveries being ten per

cent.

The right carotid was ligated alone in thirty-one cases,
of which five recovered, two improved, two not improved,
and nineteen died, being sixteen per cent, of recoveries.

The right subclavian was ligated alone in five cases, of
which two recovered, one improved, one unimproved,
and one died, being forty per cent, recoveries.

Lastly, the left carotid artery was ligated alone in ten

cases, of which two recovered, four improved, one un-

improved, and three died, being thirty per cent, recov-

eries.

Of course, the number of cases in three of these

divisions is too small to base reliable statistics upon. It

must be remembered, too, that a numberof these cases

were operated upon before the antiseptic period, and be-

fore catgut was used as material for the ligature ; and it

is more than probable that the percentage of recoveries

will increase with our improved modern methods. Any-
way, the simultaneous double distal ligature shows by
far the highest percentage of recoveries, and is the most

successful.

Of other methods, several deserve mentioning. Tuf-

nell’s method is the old Valsalva method, less the ve-

nesections, the patients being kept on their backs for

months on a very restricted diet.

Balfour does the same, but adds large doses of iodide
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potash. Both mention cures, but authors differ in their

opinions in regard to these methods, although recom-

mending them if there are no absolute indications for
immediate operation.

Moore was the first to introduce antiseptic coils of

wire or catgut into the sac to favor coagulation, and the

operation has been repeated a few times both here and
abroad ; the method produces, besides coagulation, an

inflammation of the sac, and is not without danger, both

from embolus, suppuration, and rupture of the sac. In
thoracic and abdominal aneurisms, which can be treated
in no other way, this method may now and then be
found of advantage. The same may be said of electro-

puncture, which has been tried in a number of cases,

mostly on the descending aorta, with some recoveries.

The operation had to be repeated often, and several

patients have died shortly after the performance. The

danger of embolus would, of course, be much greater
if performed upon an aneurism of the innominate ar-

tery. Rosenstirn thinks electro-puncture might be of

use following the ligation of the carotid and subclav-
ian.

In regard to diagnosis, Rosenstirn thinks it almost

impossible to distinguish between aneurism of the in-
nominate and the arch of the aorta, and that both are

present in the majority of cases. •

The paresis of the laryngeal muscles, if present, is of

diagnostic value, and possibly the sphygmographic
traces. If the left recurrent nerve is the affected one,
it shows that the transverse or descending aorta is af-

fected. If the ascending aorta is primarily affected, the

right recurrent nerve alone will suffer, but generally
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rather late in the course of the disease, after the tumor

has appeared at the root of the neck.
In aneurism of the arch of the aorta pressure-symp-

toms come early in the disease, and are more severe

than in the innominateaneurisms; absorption and ulcera-
tion of the costal cartilages are not infrequent. The in-
nominate aneurism generally appears above the sternum,
either between the two heads of thesterno-cleido mastoid

muscle, or in the interclavicular notch. There is always
some difference in the pulse, recognizable at least in

the sphygmographic trace of the two arms, while in

aorta aneurism the pulse is alike, unless the innominate

is compressed. A new symptom of thoracic aneurism

has lately been pointed out by Dr. Drummond, of

Newcastle, and reported in the Medical Press. If a

patient suffering from thoracic aneurism is made to draw

a long breath and then close the mouth and expire
slowly through the nose, short puffing expiratory sounds

are heard on the trachea synchronous with the systole of

the heart, and, according to Dr. Drummond, due to the
sudden systolic expansion of the sac expelling air from

the chest.

Lastly, I wish to call the attention to the accompany-

ing sphygmographic traces, taken by Dr. Henry Hop-
kins, who saw the patient with me in consultation. From

them we get some important information both in regard
to diagnosis and prognosis, although they are blended on

account of the existing severe valvular heart-trouble.

The first traces of both radial arteries, taken the day
before the operation, show great elasticity of the arterial

walls by the steep and high upstroke, excluding arterio-

sclerosis with rigid walls, and probably excluding a dis-
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secting aneurism, which generally depends upon arterio-

sclerosis.

The steep and abrupt down-stroke, going farther down

than usual, is the result of the insufficiency of the aortic

valves, by which the blood is allowed to churn backward

and forward under the influence of the elastic recoil,
and consequently shows greatly decreased arterial ten-

sion.

The dicrotic wave is much larger in the right radial

than in the left radial artery. The dicrotic wave is gen-
erally described as a wave of oscillation, reinforced by a

wave of expansion from closure of the aortic valves, and

is, according to Foster’s “ Physiology,” favored, i, by
sudden strong ventricularsystole ; 2, by low tension; 3,
by elasticity, and consequently extensibility of the arterial

walls, the three conditions we have in this case.

The difference in the dicrotic wave, it being larger on

the right side, may possibly be pathognostic of aneurism

of the innominate artery, and may be the result of the

contraction of the aneurism during diastole, by which an

increased amount of blood is circulating through the

right subclavian and its branches, giving increased arte-

rial tension, and greater arterial expansion on this side.

The sphygmographic trace shows no perceptible dif-

ference on the left side after the ligature, and especially
no higher arterial tension, which we might have expected,
considering that the two large arteries were cut off from

the circulation, while the amount of blood was the same
,

of course the valvular heart-trouble may be the cause

of it. The pulse jumped immediately after the opera-

tion from 88 to 102, increased during the next day to

114. It commenced then gradually to decrease again
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until the fifth day, when it again was, and afterward con-

tinued to be, 88.

The increased frequency of the heart-beat, of course,

compensated the cutting off of the two important ar-

teries from the circulation. The traces numbers two,

three, and four of the right radial artery, taken after the

ligation, are simple undulations without any character,
yet showing gradually increased arterial tension, especi-
ally pronounced in number five, and characterized by
the sustained and gradually descending downstroke.
That the arterial tension has gradually increased on the

right side I consider the result of the ligation of the sub-

clavian, as the valvular heart-lesion is unable to produce
its influence on the radial artery through the circuitous

route of anastomoses, made necessary by the subclavian

ligature.
I will add that the conclusions I have drawn in this

case from the sphygmographic traces, are entirely at

variance with the rules laid down in text-books. Bar-

well, for instance, in the “ Encyclopasdia of Surgery,”
vol. iii., p. 525, asserts that the sphygmographic trace
“ shows a sloping and low upstroke and an absence of

tidal and dicrotic waves, so that, for instance, in an an-

eurism of the innominate, or of either subclavian, the

line may represent a mere succession of even and shallow

undulations.” The whole subject of sphygmography is

yet in its infancy as applied to aneurisms, and contribu-

tions on this subject, therefore, may deserve some at-

tention.
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