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SURGICAL .A..~URYSMS 

The material for this paper consists of a study of the cases of 

aneurysm in which operation has been done at the Mayo Clinic since 1907. Many 

thoracic and other aneurysms were observed, but only those surgically treated 

are included in the report. The angiomas and cirsoid aneury ms were also 

excluded because radium is being used either alone or in conjunction with sur ry 

in their treatment. 

Number of cases . . . . . . . . . . . . . . . . . . . . . . . • • • . . . . • 26 

Popliteal (1 traumatic, 1 pathologic, 2 arteriovenous ) • • • • • • • • • • 4 
Common iliac ( 1 traumatic-saccular, 1 pathologic? 1 traumatic diffuse) •• Z 
External iliac (trauma tic) • • • • • • • • • • • • • • • • • • • • • • • • 2 
Femoral (traumatic). • • • • • • • • • • • • • • • • • • • • • • • • • • • 1 
Posterior tibial (traumatic?). • • • • • • • • • • • • • • • • • • • • 1 
Obturator (1 traumatic, 1 pathologic?) • • • • • • • • • • • • • • • • 2 
Aorta (l traumatic-thoracic, 2 pathologic-abdominal) ••••••••••• 3 
Common carotid (pathologic). • • • • • • • • • • • • • • • • • • • • • • • l 
Internal carotid ( arteriovenous) • • • • • • • • • • • • • • • • • • • • • l 
External carotid (pathologic?) • • • • • • • • • • • • • • • • • • • • 2 
Subolavian (1 arteriovenous, 2 pathologic) • • • • • • • • • • • • • • 3 
Transverse cervical (pathologic) • • • • • • • • • • • • • • • • • • • • • 1 
Radial (traumatic) • • • • • • • • • • • • • • • • • • • • • 1 
Temporal (traumatic) • • • • • • • • • • • • • • • • • • • • • • • • • • • 1 

The number of cases studied are too few to be of great value in 

comparing the results of the different methods of treatment, nevertheless, cer-

ta.in facts have been brought out tna.t seem worthy of comment. The reconstruc-

tive operation was done on the main artery of the lower extremity in four cases; 

the artery remained patent and there was good use of the limb in all. proxi .al 

and distal ligation with excision of the sac were done on small, non-essential 

arteries in three cases, and, of course, no disturbances of circulation resulted. 
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In the oases in which simple ligation was done many vessels were ligated. The 

subclavian was ligated twice with no untoward symptoms. Proximal ligation of 

the first part for aneurysm of the third part resulted in a three year cure in 

one case. No improvment followed distal ligature of the third part for aneurysm 

of the second part in one case. 

The external carotid was ligated twice, once for aneurysm of the 

temporal artery with cure, and once in connection with ligat~on of the right in

ternal jugular on the same side for aneurysm of the right external carotid with 

cure. This patient also had an aneurysm of the left internal carotid, for which 

the left common carotid was ligated, and, possibly, an aneurysm inside the skull 

which involved the lateral sinus on the right. The common carotid was ligated 

in connection ~ith a diffuse aneurysm of the common carotid with some i mprovment. 

The internal iliac was ligated once for aneurysm of the obturator, with a cure. 

The choice of operation and time of surgical interference in 

cases of aneurysm is not easy to determine. ~ his is especially true in cases 

of recent arterial hematoma.s, and arteriovenous aneurysms. akins stated that 

aneurysmal varices and arterial hematomas do not re quire early treatment, and in 

many instances are better left untreated. A reasonable time should be allowed 

to elapse in the pope of consolidation and spontaneous cure; but if this does not 

take place, some form of ligation or suture should be done. 

aneurysms, Makins prefers usually t he quadruple ligature. 

In arteriovenous 

The type of operation most desirable, il practicable, is the one 

that will leave the continuity of the artery intact. Lateral suture, end-to-end 

suture, or transplantation of a segment of vein are the most ideal. .,one of the 

cases in this series were thus treated, and comparatively few instances of such 

treatment are reported in the reoent liter&ture. in only eight of one hundred 

cases of vascular lesions reported by military surgeons in recent 1'nglish, French 
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and Italian literature was it practicable to suture the opening in the vessel. 

Haberer reported eighty-five cases of circular suture, fifty-five of lateral 

suture, and fifty-six of the ligation of the main vessel. The reason wey 

arterial suture is rs.rely done in numerous vascular injuries seen by military 

surgeons in the present war is because the associated wound is so often infected, 

which makes secondary hemorrhage and thrombosis likely to occur, and because the 

vessel is usually badly lacerated. Proximal and distal ligature, or quadruple 

ligature in arteriovenous aneurysms or injur~s of both artery and vein, has not 

been done by us in the larger surgical arteries, but is still the most co1IDnon 

type of operation in the present war for vascular injuries. Endo-aneurysmorrh-

ap~ after the [atas method is probably the operation of choice in the extremities 

Halsted prefers partial occlusion or ligature and extirpation hen the constrictor 
• 

cannot be applied, as in the subclavian and iliac arteries. In aneurysmal 

Va.rices, the placing of an unabsorbable ligature about the point of anastomosis 

is at times possible. This was done in 1910, in one of our cases by Dr. c . H. 

Uayo (Case 159911) with excellent results. The technic as again attecpted re-

tently (Case 232671) but failed owing to accidental puncture of the sac necessi-

~ating incision of the sac and suture of the opening in the artery. 

There were no instances of gangrene nor of serious peripheral 

"'be disturbances, resulting from~mpairedciroulation to the limb, in our series. 

incidence of gangrene and residual disabilities following the co~.mon practice of 

ligating the main vessel to en extremity, judging from the reports of military 

surgeons in the present war, is remarkably low. ~a~ins, however, states that it 

is quite common, probably more so th.an the reports indicate. For threatened 

gangrene, Tuffier has devised a bilver tube for intubation of the artery. our 

days later proxi'nal and distal ligature is done. This allows time for the 
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establishment of collateral circulation. TUffier believes t.ha.t many limbs are 

saved in this way. 

Peripheral disturbances consisting of paraesthesias, muscular 

weakne s ses, or at times ischemic paralysis (Volkmann's), occur after ligature or 

operations on the main peripheral vessels, in a considerable percentage of oases. 

In two of our four cases in which reconstructive operation was done on the lower 

femoral or popliteal, some residual muscular weakness and paraesthesias ere 

noticeable. Various writers believe that the cirdulatory disturbances to the 

limb give rise to a mild or severe grade of pathologic change both in the muscles 

and in the nerve trunks, similar to those that occur in olkm8l1n•s ischemic 

palsy. The sensory disturbances are thought to result, at least in part, from 

the changes in the nerve trunks. 
n 

Tle percentage of cases in whicif slight degree 

of residual disability persists after ligation of the main artery to a limb is 

difficult to determine from the reports in the literature but it must be fairly 

high. It is encouraging to note that in the more recent reports military sur-

geons are resorting more and more to arterial suture in some form, and ot~er 

operations that have for their object the preservation of the continuity of the 

vessel lumen. 

I 



Operation 

1. Excision with pro.
imal and distal lig
ature. 

2. Excision with prox
imal and di Gtu.l lig
ature. 

3. Excision with prox
imal and distal lig
ature. 

1. Ligation only 

2. Ligation only 

3. Li uation only 

4. Ligation only 

5 • Ligation only 

6 . Li15a~ion only 

7. Ligation only 

TABLE 1. 

OPERATIONS 

Artery Aneurysm 

Obturator Traumatic 

Transverse Patholo<;ic 
cervical 

Radial Traumatic 

Subclavian Patholo~ic 

Subclavian and Pathologic 
axillary 

l!J.xtornal T::-aumatic of 
carotid temporal 
Internal iliac fatholo~ic of 

obturator 
~.xternal carotid~athologic 

Right external Pathologic 
carotid,and in-
ternal jugular. 
Left common car-
otid, internal 
and external 
jugular 
Common carotid 0 athologic 
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Results 

Cured 

Cured 

Cured 

Cured 3 yrs.Sudden re
c~rrence.Innominate 

~i6atad alse~here. 
~o iroprovernont 3rd po.rt 
subclavian.Death 2 mos . 
later with atte~pt t 
ex ision . 
Cured . 

,.. 
vured ap nrently. Later 
history not known. 
Cur~d . Later history 
not known. 
Cured after two months. 

[mproved, decreased 
swelling and pulsation. 

8. Ligation only Posterior tibialttraumatic (!) ~o improve~ent 

1. Lead compression Common carotid 
clamps to common car· 
otid;later ligation 
of common carotid anc 
jugular vein 

brobably only dila· 
tion of artery 

Arteriovenous in- Death 9 days fter li a
ternal carotid and tion from cerebral ede~~ 
cavernoua sinus 

1 · Ligature about base ~xternal iliac. Traumatic 
of sac. 

Cured. ell after six 
years. 

I 



1. Reconstructive endo
aneurysmorrhaph y 

2. Reconstructive endo
aneurysmo rrhaph y 

3. Reconstructive endo
aneurysmorrhaphy 

4. Reconstructive endo
aneurysmorrhaphy 

1. Compression suture 
a bout anastomosis in 
arteriovenous aneu
rysm ( 1 case) 

1. Partial excision of 
sac and s~ture of op
ening in artery in ar
t eri o venous aneurysm. 

1. Application Neff 
clamp 

2. Application Neff 
clamp 

1. •'xpl orations only 

2. Exulorations only 

3. ~xplorations only 

4 . ~xplorations only 

5. ~xplore.tions only 

Table l continued. 

P9pliteal Traumatic 

Popli teal Pathologic 

Femoral in Traumatic 
Hunter's canal 
Popliteal Arteriovenous 

Subclavian Arteriovenous 
third por-
tion 

Popliteal Arteriovonous 

Common iliac Traumatic 

Common iliac Traumatic ( !) 

Aorta (thoracic rrraumatic 

External iliac Traumatic; recent 
rupture 

Both common Traun:atic ( !) 
nia.cs 
Abdominal aorta Pathologic 

Aorta !Pathologic 
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Cured ith only slight 
residual disability 4 
mos. after operation 
Cured six weeks after 
opera ti on 
Cured. Later history 
not known 
Cured, Some paresthesias 
after 8 mos. ~lt functio 
good and improving. (Cal 
cureoue flakes on artery 
wall). 

Cured. Remarkable rapid 
disarpoarance of swellin1 ; 
able to uae arM. 

Cured 

Death on 7th day from 
circul tory disturtance. 
Some improve~ nt, hrill 
and some awe ling per-
2ists after two months. 

Death 7th day fro 
her:iorrha e. 
Death in 52 days . Sepsis 
and repeated hemorrha es 

o change 

Death on fo rth d y fro~ 
r 1pt~re of abdominal aor a. 

o ir:1pro eI!llr.t. 
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REPORTS OF CASES 

Case l (25936), a boy aged sixteen gave a history of having been 

shot in the left thigh five years previously; the wound had healed ouiokly. One 

and one-half months previously rheumatic pain in the left ankle, in the lmee and 

in the region of the wound was noted, and the thigh began to swell. On exertion 

the leg became numb and dull pain extended from the tumor to the inner side of 

the knee, 

Examination showed the tumor the size of a grapefruit, an just 

above the knee on the inner surface, to be expansile and pulsating. 7he left 

anterior tibial pulsation was very faint. There was slight ecchymosis over the 

tumor. At operation an aneurysm was found of the left femoral artery in the 

upper end of Hunter's c8l'lal. A large superficial artery running over the tumor 

was evidently making collateral circu~ation. A reconstruotive operation 

(aneurysmorrhaphy) was done. The opening in the artery was closed ith linen 

sutures. There were no complications and the patient left the hospital on 

eighteenth day. 

Case 2 (25528), a colored man aged forty-three, gave a history 

Of having had syphilis when a boy, and of pain in the right shoulder and supra-

clavicular region for the past six months. Four montns previously ne had noticed 

a pulsating tumor aoove the clavicle, which gradually ew larger. The pain be

came more severe (intense in the past six weeks), and paraesthesia appeared in 

the thumb and forefinger. 

Examination showed a pulsating tumor in the right supraclavicular 

reg· ion, and somewhat below the clavicle. Tr1e radial pulse as weak in the rignt 

9.l'lll. The mitral systolic murmur was transmitted to the axilla, the aortic 

double murmur to the aortic area. A ligation was done of the first portion of 
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the subclavian artery for subclavian aneurysm. The convalescence was un-

complicated; the aneurysm disappeared and the patient remained well for three 

years when a large aneurysm suddenly developed in the first part of the sub-

clavian. The innominate artery was ligated elsewhere. 

Case 3 (3724), a man aged twenty-four, nine years previously had 

sustained a buckshot wound in the right groin. An attempt was zmde at the time 

to remove the shot. The wound healed in se1en weeks, but the region over the 

wound remained tender. Six months previous to examination in the .. rayo Clinic 

the patient noticed aching of the muscles of the right calf when he walked, and 

for two weeks he had had difficulty in getting about. Three years previously he 

had. had typhoid with phlegmasia alba dolens of the right calf, also leers. 

Since then the right calf had been larger than the left. 

~amination showed an expansile tumor just above the groin on the 

right, with bruit over the femoral artery. The tumor was visible with expansile 

pulsation. At operation a saccular aneurysm of the right iliac artery as found. 

The sac was ligated at the base with No .4 catgut. The patient's recovery was 

uneventful. Sia years later he was operated on for right hydronephrosis. 

Case 4 (3876), a man aged fifty-eight, gave a history of rheumatic 

pains in the right arm for the past two years, and for the past two months a 

pulsating tumor under the right arm after exertion, more marked during the past 

month; the hand was numb. The patient had a hacking cough, and shortness of 

breath. 

The subclavian, third part, was ligated. The symptoms persisted 

and about two months later an attempt was made to remove the aneurysm which in-

~olved the subclavian and axillary artery. The operation was completed, except 

~he applying of the proximal ligature ~o the subclavian, when the patient died 
•• w 

Pf respiratory failure, due to a cerebral.embolus which was loosened in the 

-
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manipulation of the aneurysm, as was shown by necropsy. 

Case 5 (3855), a woman patient aged eighteen, five years pre-

viously had been injured by a pair of scissors driven into the right ear. She 

had bled severely, and edema of the side of the face followed. For four years 

she had had throbbing pain in the right side of the faoe and back of the eye. 

Examination showed dilated blood vessels anterior to the right ear 

in the temporal region, and extending to the infra-orbital region. Palpable 

thrill and bruit and visible pulsation were present. The external carotid was 

ligated for aneurysm of the temporal artery. 

Case 6 (33735), a man aged fifty-four, was injured by a fall on 
two years previously~ The injury was followed by dull pain in the right chest, 

the right chest/, the neok, and the shoulders and arm. T.be arm became completely 

paralysed four weeks previously; it was cold and swollen. The patient had 

some dyspnea when lying down. 

Examination showed a dullness over the upper right lobe of the 

lung; the heart sounds were intermittent. At exploration a traumatic aneurysm 

in the chest, origin unknown, was revealed. The sac was three-fourths inch 

thick. A gauze drain was inserted. The patient was fairly well for seven days 

when a profuse hemorrhage from the wound occurred, and death followed. Necropsy 

revealed a large aneurysm of the aorta. 

case 7 (48801), a man aged thirty-four, had been shot with a 

revolver two weeks previously; the bullet entered below the knee and came out on 

the external surface to the middle third of the thigh. 

At the time of examination at the ayo Clinic, a pulsating fusi

form tumor the size of a hen's egg, bound down in the popliteal space, was pre-

sent. Extension of the leg caused pain eneath the knee. A continuous fine 

thrill with systolic accentuation on auscultation was heard over the tumor. The 

Matas operation was done, the aneurysm being closed with two rows of chromic cat-
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gut. Following the operation the leg slightly swelled, but the swelling almost 

completely disappeared and the ulcers healed. Four and one-half months after 

the operation, when t~e patient was last heard from, he was using the leg; only 

slight residual disability remained. 

Case 8 (61124), a boy aged fourteen, one and one-halt years pre-

viously had been shot in the right thigh with a 22 caliber rifle. arked 

swelling of the thigh followed, with slight fever, but no infection in the ound. 

The bullet was not located. _he patient was in bed t o eeks, and the wound 

healed . 'hen he was able to be up and about he noticed a stiff"ness in the hip, 

and he limped slightly. There was slight pain in the knee. One year later 

pain in the right thigh became severe, and a s elling appeared. " he patient had 

a slight fever, and slight anorexia. swelling and pain appeared in the groin. 

There was no particular change in the patient's condition for six mon hs; the 

pain was constantly worse at night. 

ness of breath. 

He nad oooasional night 81'eats, and short-

Examination showed a scar of the ri t !!roin over scarpa•s triangl 

corresponding to the soar of the entrance of the bullet. A large, hard, firm 

nodular tumor, ex~ending upward was palpated over Scarpa'& triangle. A faint 

thrill, pulsation and bruit could be detected over the course of he femor 1 

artery in Scarpa's triangle, 'and transmitLed to above Poupart•s ligament and down 

to the lower end of Scarpa's. orning temperature 101°; afternoon 100° . 

Occasional epistaxis. Hemoglobin 70 per cent; white blood cells 14,000. The 

patient had lost ten pounds in weight. An exploratory incision revealed an 

aneurysm of the iliac artery. The old aneurysm which followed the sho ound 

had been recently ruptured, accidently. ~he tissues ere infiltrated with blood . 

After the exploration the pain and sw'· ing subsided temporarily. Thirty-five 

days afterward blood oozed from the wound and the tumor increased in s 

J 
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bleeding and fainting spells continued intermittently during the next ten days. 

The leg beoame greatly swollen. The patient died fifty-two days after the 

exploration. 

case 9 (61582), a man, aged twenty-eight, had been operated on, 

elsewhere, six years previously for right inguinal hernia. For the past year 

the patient had had a throbbing sensation in the right abdomen about two inches 

above the hernial wound. Three weeks previously, and occasionally since, he 

had had a sharp, stabbing pain above the hernial scar when lifting. Other ise 

he felt well. 

When the patient was examined, a pulsating mass in the lo er 

abdomen, slightly to the right side, was noted. The pulsation in the right 

femoral artery was normal; in the left it was absent; br it was felt over the 

mass. The lower abdominal veins were enlarged. The right leg was somewhat 

larger than tne left. At operation, an extraperitoneal working incision and an 

intraperitoneal incision for exploration were made. A sacoular aneurysm hich 

started at the beginning of the common iliac artery as found . A Kett occlusion 

clamp was set on the common iliac one inch above the beginning of the aneurysm; 

the olamp wrui closed down to very faint pulsation belo • ' he sao of the aneurys 
I I occupied nearly the entire pelvis a.nd interferred ith the circulation in the 

left leg. The patient vomited for the first twenty-four hours. The pulse as 

130 for several hours after the operation and then varied between this and 162 

The color of the right leg as good for two days but the pain in it as severe. 

The patient died, probably of circulatory disturbances, the fourth day after tne 

operation. At necropsy a large saccular aneurysm of the righ co on iliac artery 

beginning about 6 cm. below the origin of the common iliac and extending to about 

the beginning of the femoral was found. The eff clamp as in place 3 om. bel 

the bifurcation of the aorta. 
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Case 10 (74667), a man, aged forty-nine, came to the clinic with 

a three yea:r history of reourring attacks of pain in the abdomen, which resembled 

attacks of cholecystitis. These attacks came on every four to six weeks until 

eight months previously when their character changed, ana the pain was located 

in the left epigastrium, opposite the ninth costochondral juncture and into the 

back to the left of the spine. The pain in the epigastric region did not seem 

to be associated with the pain in the back; there was no soreness. ~he i:atient 

had lost thirty-five pounds in weight. 

Examination showed some resistance and tenderness over the left 

epigastrium, with a palpable mass in this region. Doubtful bruit and pulsation 

were present. At operation an aneurysm two inches in diameter, of the abdominal 

aorta at the point at which the aorta passes through the diaphragm, and extending 

down four or five inches, was found. 

ence with the aneurysm. 

The abdomen was closed itnout interfer-

Case 11 {71788), a man, aged twen~y-two, nine months previously 

hs.d fallen and struck on his buttocks. For the two or three eeks afterward he 

had difticulty in walkine because of pain about the coccyx. He was treated by 

osteopathy. One month later a tumor ~radually increasing in size was noticed 

in the abdomen. The patient had spells of indi~stion, pain and vomiting ac

companied by more or less pain in the abdomen. For the past month he had been 

free from pain but had a severe diarrhea. He had lost sixty-four pounds in 

weight. 

Examination revealed a lar abdominal u:nor in the right side, 

reaching from the epigastrium to belo Poupart's ligament, apparently slightly 

to the left of the midline and to the right of the outer edge of tne rectus. 

There was a deep and marked heaving pulsation the entire length of the tumor. 

The systolic blood pressure was 145; the :assermann test was negative. An 
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exploration was done and an aneurysm from eight to ten inc.hes in length and four 

inches in diameter, extending out into each common iliac, was foun~. The tumor 

was not molested. 

Case 12 (76029), a woman aged twenty-six, bad been curetted seven 

months previously, three days after the birth of' a child, because she had chills 

and ever. The fever subsided for five days and then returned. A second 

curettement was done and the patient became delirious with fever. This subsided, 

and a painful swelling api;ea.red in the lower left side. Two other curettements 

were done with continuance of pain and chills. A surgeon as cal led ho operate~ 

and found aneurysm (?) of the uterine or internal iliac artery. The hematoma and 

the wound were drained and the patient recovered quickly. 

Examination showe:i 'the uterus to be sliehtly enlarged, ith a soft 

swelling to the left. Pulsation and soft thrill ere detected in the mass. T 

veins were not enlarged; the femoral pulse was equal. 

and seemed to be next to the vaginal wall on the left. 

The mass extended low 

>. to-an-fro murmur i th 

systolic accentuation was best heard over the left iliac fossa. At operation an 

aneurysm about three inches long was found which extended down ard from under

neath the eaternal iliac vein into the base of the left broad ligament, an erior t 

and beneath the ureter so that it felt, through the vagina, like an eneurys of 

the uterine artery. by compressing the iliac veins it was found that pulsation 

could be stopped. A lig ture as placed underneath the external iliac vein one

ba.lf inch from the external iliac artery, and the second ligature as applied 

one-half inch to the inner side but not completely distal to the aneurysm. ~he 

proximal ligature was well approximated to the aneurysm. The cavity as opene~ 

by cutting halt ay aoross its lumen; it a• closed by c tgut sutures. Lar 

branches of uterine and vaginal arteries were cut ana tied. 

were cut and the broad ligaments were opened from tne top. 

The round ligaments 

'l'he ureter as 
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separated from the mass. The left ovary and tube showed signs of old infls.mma-

ti on. The tube was opened but it was not considered necessary to remove it. 

Catgut ligatures were applied. The broad ligaments were closed, and the appendix 

was removed. In this case a rather frequent anomaly was present, in which the 

obturator artery had its origin in the deep epigastriwn; it passed behind the 

external iliac vein, with the deep epigastric, to a very short common stump. The 

Case 13 (62336), a man, aged twenty-seven, el6ven years previously 

had had a sudden onset of severe pain above the left knee; the region became 

red and swollen. The patient was confined to bed for six months . our months 

after the onset of the pain an incision was ma.de with the evacuation of pus, but 

the pa.in continued. At the end of four months the bone as scraped. The ound 

healed but the leg above the knee swelled. The patient thought that a lar 

vessel in the leg had been injured, or cut at the secona operation. Ulcers had 

apiJeared, but they healed in six eeks. Eight weeks previous to examination the 

patient began to have pain, more severe after standing, in both sides and above 

the knee. 

Examination revealed a varicose condition above and oelo the knee; 

the leg and knee were slightly 8WOlleh. A r ough bruit as felt and heard in the 

popliteal and adductor regions, with pulsation in the posterior tibia and anterioi 

tibia at the ankle. At operation diffuse dilatation of the entire left femoral 

artery eKtending beyond Poupart's ligaments, was found. The incision in the 

thigh was closed and eleven days later an abdominal exploration (transperitoneal 

expos~re ) was done. A Nef! clamp with several rolls of catgut held together 

with a rubber elaatic, was placed on the left common iliac artery at its origin. 
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The peritoneum was stitched over the clamp. Following the operation a tubercu

lous abscess developed at the site of the old osteomyelitis scar. This was 

drained and cleared up. Chills and high temperature .had preceded the appearance 

of the abscess. The patient had improved at the end of two months, but the 

thrill was still present and also some swelling in the leg. 

Case 14 (105740), a woman, aged thirty-nine, following grippe , 

six years previously had had a dull aching pain in the right shoulder and down 

the arms. The arm was weak. The trouble came in spells, usually one or two 

a year, lasting one or two weeks, but more fre uent of late. 

At examination a movable mass was found, not tender nor painfUl, 

in the right supraclavicular space. A diagnosis of supraclavicular glands, was 

made. Operation revealed an aneurysm of the transverse cervical artery of the 

right side, which as excised. The patient's convalescence was uncomplicated. 

case 15 (97718),a man, aged sixty-three, one year previously 

noticed stiffness in stretching and some edema of the left leg, an on examina

tion he found a mass in the thigh. The tumor enlarged gradually and pulsation . 

and pain became marked. For the pa.st four months the right knee ha been affect· 

ed. The pain was orse at night. 

Examination sho ed a large pulsating prominence extending from tne 

femoral region in front, back into the buttocks. No palpable thrill, but bruit 

over the tumor was noted. The tumor was comp essible and expansile. T right 

knee was flexed, with some swelling and periarticular thic enin • The 'asser

ma.nn test was negative. X-ray revealed blurring of the left hip region, and 

practical absence of the tuberosity of the ischium an~ rami. Tr.ere was an eaten 

out area in the posterior third of the lo er right femur. A transperitoneal 

operation was done with ligation ox the left internal iliac artery for an aneurysm 

the size of a small grapefruit, on the inner side of the left thigh. The aneurysm 

__ .__ __ ~~----------------------· ........... 
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was thought to be in the obturator artery. Thrill was present in the internal 

iliac, but not in the external. The ureter and peritoneum was pushed to one 

side and the vessel was ligated at its origin with two neavy, silk ligatures. 

The pulsation ceased inuediately. The condition of the wound was good sixteen 

days after the operation, when the patient was dismissed. 

Case 16 (204134), a woman, aged forty-three, for ten years had 

had a lump on the left side of the throat hich was thought to be due to 

enlarged tonsils . ~he patient had had goiter for many years. Three montns 

previous to exanination the mass became larger and began to drain. A month 

later a doctor was consulted who pronounced the condition to be a sarcoma. 

Examination showed a protrusion of the left pharyngeal wall . 

Thril l internally, bruit externally, and pulsation were noted. There was a 

fusiform swelling of the angle of the jaJ'I on the left ithout ulging in the 

larynx. A diagnosis was ma.de of adenoma of he thyroid. At operation an aneury

sm of the left external carotid was found. The aneurysm began just at the bi

furcation, and it was difficult to separate it from the internal carotid. How

ever, the external carotid waa ligated with a double strand o~ silk an<l a double 

strand was pas.Jed around the coaunon carotia, in case ther sa.ould be bleeding; 

this was removed later. The convalescence wa uncomplicated, and t e aneurysm 

was apparently cured when the patient was dismissed from the hospital. 

Case 17 {80021), a woman, aged t enty-six, six yaars previously 

had begun to have bleeding from the rignt ear and shortly afterwards she became 

deaf and noticed. what she slilPposed was a gro th in the canal 01 uie ear. one 

year later she began to have pain in the ear, ana an operation was perfo:med to 

remove the growth. A slight right facial paralysis that exist~a before opera

tion, now became complete. One year after operation the original sym toms re

appeared, with severe pain in the head, throbbing, dizziness and fainting spells. 
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Occasionally the spells of bleeding from the right ear were severe and lasted 

several days. 

Examination revealed a pulsating tumor in front of the right ear, 

and one of the left submaxillary and carotid regions. The patient could open 

her mouth only slightly. A diagnosis was made of an aneurysm of the rieht ex-

ternal carotid artery, and possible aneurysm inside the SKUll involving the right 

lateral sinus, also aneurysm of the left internal caro id extending do~n to t~ 

common caxotid. A ligation of the external carotid artery and internal jugular 1 

vein on the right was done. Six days later the cominon carotid artery on the lef1 ! 
just below bifurcation was ligated for an aneurysm, which apparently involved 

both the left internal and external carotids. The external and internal ·ugular 

veins were ligated. r:.ihe pl tient made an uninterrupted recovery, and was re-

lieved from the pain, throbbing, and pulsation in the side cf the head. T.be 

bulging was still present in the left side of the neck o months after the oper-

ation, but there was no pulsation. There was still a slight disc.barge from the 

right auditory canal. 
18 

Calte/(81010), a woman, aged fifty-one, had .had attacks of hyper-

thyroidism seventeen and four years previously. The pltient had noticed throb-

bing in her neck during the last attack, which graiially became orse. .An ex-

ploration was done for aneurysm of the thyroid and a diffuse anellrysm of the caro-

tid was found. Since then she had had pressure in the neck and a feeling of 

fullness in the head. For the past six months ther had been a dull ache in th 

right arm. Examination revealed a pulsating aneurysm of the right carotid aoou 

the size of an English walnut, an inch above the clavicle. The middle portion 

of the right oarotid was ligated. Some dilatation fo llowed at the site of liga-

ture, and more below. The patient improved. Slight giddiness still persisted 

but the dilatation decreased, especially at the upper end. ?he pulsation 
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persisted. 

Case 19 (80527), a man, aged forty-three, two "j'ea.rs previously 

had cut his right wrist with a piece of glass . A swelling api:eazed and became 

gradually larger for one year, then remained stationary. 

Examination showed a pulsating saccular tumor the size of a 

pullet's egg, over the radial artery just above the right wrist. The radial 

artery was cut and both ends ligated. The patient was cured. 

Case 20 (94352), a man, aged forty-two, had had a chancre (?) 

or lesion on the penis nine years previously; no secondaries. Three ~eeks 

previously he had noticed a hard pulsating mass in the right popliteal space, the 

size of a hickory nut. Pulsation was transmitted to the foot. The mass in-

creased in size, more noticeably after he had been standing. He had pain doRu 

the back of the leg, and some difficulty of extension. 

Examination showed a mass the size of an egg at the right popli

teal space, movable with the tissues a.nd with forcible pulcation. Total inhibi-

tion Wassermann persieted after three injections of salva.rsan. At operation 

a sacoular aneurysm at the right popliteal artery, extending along the artery for 

about one inch was found. There was sufficient good intima in the sac to warran 

the reconstructive endo-aneurysmorrhaphy operation, hich was done after the 

Matas method. At the close of the operation the foot as of good color and the 

pulse was obtainable in the ti bial artery. The leg as in good condition six 

weeks after operation, when the patient waa discharged from the hospital. 

Case 21 (72899), a man, aged twenty-seven, gave a history of a 

chancre fifteen years previously ana three weeks previously of a sudden severe 

pain, worse on sudden movement, a.cross the lower abdomen, which had persisted. 

The patient was unable to work; he lost ;en pounds in weight. 

On examination there was a pulsating tumor of cystic feel extend-
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ing from just below the level of the umbilicus to just above the left groin. 

An exploration was dona, and an abdominal aneurysm was found on the left side. 

Following the operation the patient had a sensation of f'Ullness in the abdomen. 

On the third afternoon and the morning of the fourth day, the pulse became weak 

and rapid. Fluid suddenly appeared in the abdomen, with other signs of in-

ternal hemorrhage. Death occurred on the fourth day. Necropsy revealed a 

rupture of the abdominal aorta. 

Case 22 (80582), a boy, aged sixteen, ten years previously had 

his right foot stepped on by a horse, but there had been no discomfort from the 

injur1. Four years later a painful enlarge nt appeared in the arch of the 

foot. This gradually grew worse, at times confining the patient to bed. Some 

relief was afforded by an arch support. 

Examination showed the left foot to be enlarged and puffy, ith 

apparent engorgement of the veins below the ankle. Occasionally a thrill and 

bruit synchronous with the pulse, was present over the inner aspect of the tendo 

Achilles. The right calf measured fifteen inches, the left fourteen; t he 

right thigh eighteen and one-half; the left sixteen and three-fourths; the right 

knee fourteen and one-half; the left knee fourteen. A ligati on as done of the 

posterior tibial artery and accompanying veins of the varicose aneurysm of t he 

l ft posterior tibial rig.ht ankle. Repeated examinations after t t e operation 

showed the condition of the foot and leg to be practioally t he same as befor e . 

In twenty-eight days the bruit, thrill and local perspiration were absent. The 

varicoaities in the arch were still present. The patient as forced to ear an 

elastic bandage. On re-examination two months after tbe operation the patient 

was no better. Blood rushed to the leg when he stood, and it was s t i l l swollen. 

Ten months after the operation the condition in the leg was practically unchanged 

but thrill and bruit was not present and the swelling was not so marked. Fifteen 
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mopths after the operation the foo~ was almost normal, but the patient still 

complained of pain in the leg. Ten days previous to this report, while the 

patient was removing the elastic bandage, he felt a sensation as of something 

giving way in the calf of the leg, together with severe pain \~hich persisted. 

The patient was sent home and told to rest. He returned again in two months at 

which time a diagnosis of popliteal aneurysm was made, and an operation auvised, 

but not accepted. 

Case 23 (141305), a man, aged twenty-nine, had been shot in the 

left leg in the region of the knee eleven years previously. The bullet.was re-

moved. Varicosities had been present since the injury. Seven years later the 

leg swelled and the veins enlarged, and became ulcerated. The swelling and 

numbness was less at night, when the patient was off his feet. 

rubber stocking for two and one-half years. 

He had worn a 

Examination showed an arteriovenous popliteal aneurysm in the lowei 

left popliteal space; varicose veins of the leg, and scars of former operations 

for varicose veins. At operation a sac . two inches long, and irreg~larly oblong 

in shape was found. Into this a dilated vein, and also a normal sised artery 

emptied, above and below, making four openings into the sac. The vein was ligatel 

and the artery reconstructed after the methou of Matas. The arterial wall was 

ha.rd and contained small calcareous flakes. he sac was sutured where ranches 

of the artery were torn off from its friable wall. Following the operation the 

ulcers persisted for eight months, and tnere was slight numbness of the leg. 

Thrill was noted with extreme f'lexure. On the whole the patient was greatly 

improved. 

case 24 (159911), a man, aged thirty-five, nine years previously 

had. been shot with a 38 caliber revolver, in the upper righ chest. very severe 

hemorrhage occurred, and the patient was in a hospital for three months. There 

' 
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had been more or less constant swelling, and gradual development of varicosities 

of the left arm. For the iast ·two or three months there had been swelling of 

the forearm, and frequent cramps, especially when the arm was used. ~he 

swelling under the clavicle did not increase. 

On examination, the left arm and shoulder were found greatly 

swollen; the veins in the left axilla and the chest wall were varicosed. under 

the left clavicle, four inches from the midline, a soft pulsating tumor the sise 

of a hen's egg was palpated. Thrill was noted and a loud systelic murmur as 

heard over the tumor. The pectoralis was removed. The subclavian ein was dis-

tended to about two inches in diameter, from the sternoclavicular angle out into 

the arm. The vein was doubly ligated proximal to the subscapul&r vessels. All 

the veins which acted as arteries had greatly thickened wa11s. The superficial 

vessels were ligated between the sternoclavicular angle and the point of ligation 

of the subolavian vein. A figure of eight compression suture was placed over 

the point of arteriovenous anastomosis, which is about one ana one-fourth inches 

from the sternoclavicular angle. Hemorrhage as severe on account of the bleed-

ing from both arteries and veins. TWO tube drains were inserted. The arm be-

fore operation was about twice the normal size , blue snd congested,with veins 

standing out over the left chest, shoulder and arm. Following the operation theza 

was a marked change; the swelling was reduced one-half during the first t enty-

four hours and the condition of the arm improved steadily. The patient as 

discharged in one month after the operation able to use his arm. 

Case 25 (67951), a woman, aged sisty-six, cSl'.Xle to the clinic ith 

a history beginning with drooping of the left eyelia, three years p evioµsly; 
completely 

in a few months complete ptosis occurred. The eyeball nad been paralyzed/for 

the past two years. A~out six months previously the patient ha begun to have 

attacks of pain about the left eye, cheek and head, with constant pounding in 
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left side of head, the attacks lasting from ten to ¢welve hours. she vomited 

every few minutes. In the past few weeks there had been a prickling sensation 

in the lower jaw, the left side of the tongue and the left side of the roof of 

the mouth. 

Examination revealed complete ophthalmoplegia of the left eye, 

third, fourth and sixth nerves, and some sensory disturbance of the filth and 

seventh nerves. The left eyeball was proptosed; the disks were distinctly 

hazy. The left vision was 20/40, the right was 20/70. The tonometer showed 

equal tension in both eyes. The x·r~y revealed absence of the posterior wall ot 

the sells turcica. A compression was made, with a lead clamp, of the left in-

ternal carotid to a very faint pulsation beyond the clamp. ':.'he internal carotid 

apparently was enlarged to about twice its normal size. Four days later partial 

occlusion of the left internal carotid, as had been attempted in the first opera-

tion, was completed. The clamp had spread so that the lumen opened completely. 

A hemostat was placed on the clamp and left on. At the tnird oper tion, folll" 

days after the second, the collD'Ilon carotid was completely occluded by plBcing a 

pair of forceps on the lead clamp. The fourth operation, twenty-eignt aays late~ 

consisted in ligating the common carotid on the left side. The lead clamp had 

cut entirely through the artery. About one inch on either end as cut and tac 

ends ligated. The jugular vein on the left as divided and ligated. ~he lead 

clamp was not found . '!'he patient died nine days after the ligation 01 the left 

common carotid, from cerebral edema. Necropsy was not obtained. 

Case 26 (232671), a man, aged thirty-eight, fi ·teen months pre

viously had been shot at close range i th a 22 caliber rifle. The ullet entered 

the thigh four inches above the knee on the median surface, and .passed out, pos

terior to the bone, at a corresponding level on the outer surface. some hemo

rrhage had occurred and the patient was in bed for two weeks wi tn the leg greatly 
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swollen baok oJt the knee. Later the lower leg and foot became s ollen. About 

six months previously the skin had become darkened, and eczematous, and several 

small ulcers appeared. 

At ellUllllination the leg presented the typical symptoms of an 

arteriovenous aneurysm. Just above the external condyle was a soft pulsating 

swelling, the size of an egg, and in the center of it the wound of exit. Ex

pansile pulsation With a marked thrill and venous hum over the mass, and marked, 

diffuse swelling of the popliteal space, were present. The dorsalis pedie on 

both sides were palpable, but the posterior tibial vein at the ankle as not 

found. The aneurysm was stilled by compressing the femoral artery in Hunter's 

canal. An obliaue posterior popliteal incision was ma.de. The popliteal veins 

(one inch in diameter) were isolated and separated above ana bel~ the anastomo

sis , Jf the artery to the vein. In passing a ligature around the anas omosis, the 

sac was pricked, which caused considerable hemorrhage. An effort was then made 

to ligate with silk, but because the anastonosis was so large, 1t was impossible 

to close it in this manner. The sac, which as on the venous siae and opposite 

the opening between artery and vein, was dissected out, and part of it cut a ay. 

The opening between the artery and vein, about one inch in length, s closed by 

suture with catgut. The vein was ligated distally with silk, ~ a without drain

age. ?ollowing the oper tion there was complete cessation of pulsation, tnrill 

and bruit, and in twenty-four hours the swelling ti.ad greatly decreased. ~.be 

dorsalsis pedis was palpable. ~ne patient was able to use his leg ·hen he as 

discharged from the hospital fifteen days after operation. 
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