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I.\' RECENT years there has been mounting interest in the revascularization
of ischemic organs (specifically the brain, '3 lung,** heart,® 17 kidney,” *
and intestine.** Early work on the direet surgery of ocelusive arterial disease
was foeused on the lower extremities, not only because of the prevalence of
involvement there, hut beeause the symptoms of arterial insufficiency were
clear-cut and methods of diagnosis were preeise.  In contrast, ischemia of
visceral organs often resulted in vague symptoms, and diagnostic methods *
were frequently inexact. A further deterrent to reconstructive arterial sur-
gery was the widely held view that major vessel ocelusion to many visceral
tissues would result in irreversible damage with such rapidity that reconsti-
tution of arterial blood flow would be fruitless. It is now realized that this
is often not the case and that all tissues of the body (under the appropriate
circumstances) may reaet to extensive devascularization with diminished
funetion rather than by necrosis.

The present report documents a case in which there was interference
with the major arterial supply of both kidneys as well as partial occlusion
of the superior mesenteric artery—complicating an extensive aortoiliac
thrombosis.  The patient presented with intermittent claudieation, malignant
hypertension. abdominal pain, and rapid weight loss. Treatment consisted
ol thromboendartereetomy of all involved vessels, with relief of the cardio-
vasceular and gastrointestinal complaints.

CASE REPORT

W. J. (USVAR 23482), a 62-vear-olil white man, had been in a mental institution
twith a diagnosis of schizophrenia) for 19 vears prior to the present admission on Oet.
20 1938, Oceasional blood pressure determinations were normal until late 1955 when he
was noted to be hypertensive (blood pressure 200/100 mm. Hg). Subsequently, the hyper-
tension progressed despite drug therapy. During the first % months of 1958 blood pres-
sures ranged from 200790 to 500/160 mm. He. During the 6 months preceding admission
he had developed severe headaches, sporadic chest pain, and intermittent claudication.
During the 6 weeks preceding admission he had lost 30 pounds, and had developed con-
~tipation and remittent abdominal pain (provoked by eating). ECG was normal until
Mareh, 1955, when a left ventricular strain pattern was first noted.
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Physical Eramination.—Thix wax a well-developed., withdrawn white man who ap-
peared chironically ill.  Blood pressure was 2207100 to 300/160 mm. Hg during the pre-
operative period (Fig. 1, .0 pulse rate was 80 to 100.  Ophthalmoscopy showed blurring
of both discs, bilateral retinal hemorrhages, aud extreme arteriolar narrowing.

The apical
heartbeat was in the sixth intercostal space, 11 em. trom the midline.

Running infero-
medially from the lower anterior chest to the abdomen were pnlsating serpiginous col-
laterals. Similar vessels, some as large ax lead peuncils, were also in the lower abdomen.
The abdominal aorta could be palpated in the epigastrinm, but no lower. A very fechle
right femoral pulse was detectable (subsequently shown to be due to collateral flow, Tut
there were no other pulses in either leo

On reetal examination, pulsating collaterals
could be felt on the surface of the prostate.
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Fig. 1.—Direct brachial artery blood pressures before (4) and 9 weeks after (B) surgery.

Laboratory Studies.—Hemogram and coagulogram were normal. Urinalysix was nor-
mal except for a few hvaline casts; specific gravity 1.015. Blood urea nitrogen wax 15.
Fasting blood sugar, serum proteins, Bromsulphalein, prothrombin time, and Wassermuann
test were normal.  There was slight cardiomegaly on chest x-ray and ECG showed left ven-
tricular hypertrophy. Analysis of 3-day stool specimen revealed total daily fecal fat
of 2.3 grams, neutral fat of 1.0 grams., and fatty acids of 0.66 gram per dey. Aorto-
gram (50 per cent Hyvpaque) on Oct. 16, 1958, revealed complete thrombosis of the
abdominal aorta with nonvisualization of the left renal artery and stenosis at the origin
of the right renal artery (Fig. 2). The aortic ocelusion began just at the mouth of the
superior mesenteric artery (Fig. 2), but this vessel filled with dye.

Fenal Function Studics.—Prior to aortography, a number of renal function studies
were done. Blood urea nitrogen was 15 mg. per cent. Intravenous pyvelogram was reported
as normal with good exeretion bilaterally.  Phenolsulfonphthalein ( PSP) exeretion wax 13, 13,
14, and 13 per cent at 15, 30, 60, and 120 minutes (total 53 per cent). Urea clearance
during diuresis was 33 (about 40 per cent of normal). Radioactive Diodrast renograms
were interpreted as showing a comparatively reduced vaseular phase on the left.

Split functions during dinresis were determined (Table 1) after hilateral ureteral
catheterization.s  These showed a marked reduction in volume, xodium
phenolsulfonphthalein excretion on the left as compared to the right.

coneentration, and

Coursc in Hospital.—On Oect. 17. 1958, exploration was carried out under sy=temice
hypothermia (31° (.j, attained with a combination of blanket and intragastric balloon
cooling.'2 A thoraco-abdominal incision wax employed with a midline abdominal com-

ponent extended into the eighth intercostal space. The femoral arteries were exposed
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TaBrLE [ Nprnit RENAL FUNceTioNs

T KIDNEY LEFT KIDNEY i BLADDER

DETERMINATION
[’I‘«'u}u'l':lli\'“
30-minute volume 40 e, 7o, 9 el
J0-minute PSP 25% +.3%
Sodinm concentration 54 mEq./L. 28 mEq./L. 13 mEq./L.

Pustoperative (12 wecks)

30-minute volume 20 e.e, 0
30-minute PSP 11
Sodium coneentration 44+ mEq./L. 89 mEa./L.

in the femoral triangle. The spleen, stomach, pancreas, and left colon were reflected to
tho right. The common iliac arteries, aorta, celiac a , superior mesenteric artery, and
both renal arteries were encireled with tapes. The superior mesenteric artery and celiac
axis pulsated, the former somewhat weakly. The left renal artery did not pulsate and
in the proximal 1.5 em. was not compressible. Distal to the origin of the right renal
artery a sharp thrill was palpable, and pulsations were weak.
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Fig. 2.—Preoperative aortogran.

Diztal thromboendarterectomy was carried out first, from the superticial femoral
arteries to the aorta. with strippers placed through incisions in the comwmon femoral and
common iliae arteries.  An anterior aortie incision was then made and the iliac thrombi were
extracted superiorly (Fig. 3). The linear aortic incision was extended superiorly above
the orizin of the superior mesenteric artery and the occluding core was removed in
retrogracle fashion. The cleavage plane in the media was well developed.  When the
level of the renal vessels was reached the aorta was cross-clamped (for a total period
of 40 minutes) below the celiac axis and above the superior mesenteric artery. The
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superior mesenteric artery was similarly cross-clamped to prevent back-bleeding. End-
arterectomy of the left renal artery was then carried out from the aortic interior with a
combination of gentle traction on the firm thrombus, distal traction on the renal artery
adventitia. and development of the endarterectomy plane with the spatula (Fig. 3.

Fig. 4.—Transaortic thromboendarterectomy of superior mesenteric artery.

Endarterectomy was carried distally 1.5 to 2 em. before the specimen broke off at a
point where a lumen was present and where the intimal laver seemed delicate. Back-
bleeding was brisk. The aortic specimen was theu rolled to the left, and it was seen

ok i .
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that there was infringement on the orifice of the superior mesenteric artervy by the
proximal end of the aortie thrombus. Superior mesenteric thromboendarterectomy was
consequently done on the proximal 1 em. of this vessel (Fig. 4+). Finally a similar trans-
aortic thromhoendarterectomy was done on the proximal 1.5 em. of the right renal artery,
tollowing which there was good backflow from this vessel.

The aortic thromboendarterectomy was then terminated just below the celiac axis
and the specimen was removed. A firm gray-white ligneous thrombus had completely
occupied the lumen of the aorta starting 1 em. below the renals and extending to the
origin of both external iliaes (Fig. 5). Above this a soft brown (apparently more recent)
thrombus extended for 2 em., occluding and extending into the left renal artery and
partially occluding the right renal as well (Fig. 5). The proximal end of the thrombus
was at the level of and partially oceluded the superior mesenteric artery (Fig. 3).

v,

Fig. 5.—Thromboendarterectomy specimen. (R.r.) Right renal: (L.r.) left renal; (S.m.) supe-
rior mesenteric; (/) iliac.

The long aortotomy was closed and blood flow was re-established to the lower half
of the body. After some minutes the left external iliac artery clotted at a place where
the adventitia was injured during thromboendarterectomy, and it was necessary to re-
place this s<egment with a pre-clotted knit Teflon graft. When blood flow was re-es-
tablished, bleeding through the wall of the prosthesix was excessive and did not cease
for almost a halt hour. The wounds were then closed. Tracheotomy was performed at
the conclusion of the procedurest and the patient was taken to the recovery room. Blood
replacement 10,000 c.c.) had been necessary during the operation. As the abdomen was
being elosed, diuresis started, and 1.000 e.e. of urine was eliminated during the next
2 hours,

During the first postoperative night evidence of intra-abdominal hleeding developed,
necessitating 10 more transfusions during the first 14 postoperative hours. Blood samples
on October 18 did not clot in 24 hours. The abdomen was then re-explored on October
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1S and multiple small bleeding points in the retroperitoneal space were ligated, Sple-
nectomy was performed, and the abdomen was drained and closed. Subsequently slow
bleeding into the peritoneal cavity continued for 45 hours and then ceased. On the
second. third, and fourth days brisk gastrointestinal hemorrhages oceurred.  Additional
transfusions during this period increased total blowd replacement during and atter opera-
tion to 44 units,

After one week, the patient resumed oral intake. The tracheostomy was removed
in 10 days. Rlood urea nitrogen rose steadily to 144 mgm. per cent during the first 10
days and then declined to 16 mgm. per cent by the twentyv-fifth postoperative dav. For
the first 4 days after the second operation, oliguria wasx present (400 to 600 .. per day)
hut after this diuresis of about 2,600 c.c. daily continued for more than 2 weeks. Elee-
trolvtes remained normal throughout.  All peripheral pulsex in the legs have remained
palpable. The abdominal wall collaterals disappeared almost immediately after surgery.
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Fig. 6.—Postoperative aortogram (9 weeks).

After the immediate postoperative convalescence, his condition remained good. The
preoperative complaints of chest pain, headache, intermittent claudieation. and abdominal
pain were not present. He was kept in the hospital for psvchiatric care for several
months, and was dizcharged to the mental institution from which he came on Felb. 25,
1959, 414 months postoperatively.

Postoperative Laboratory Studics—Chest x-ray revealed regression of the cardio-
megaly within one month. ECG 2 months postoperatively was normal. Daily fecal fat
content (3-day collection, was 116 Gm. 2 months after operation.  Aortogram (Fig, 61, 9
weeks postoperatively, showed good filling of the aorta, celine axix, hoth renal arteries,
Superior mesenteric artery, and iliac arteries.

Postoperative Eenal Function Tests.—Blood urea nitrogen determinations after the
first 3 postoperative weeks ranged from 10 to 15 mgm. per cent. Phenolsulfonphthalein
excretion 2 months after operation was 10, 12, 22, and 12 per cent at 13, 30, 60 and 120
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minutes (total 36 per centi. Split renal functions 3 months postoperatively revealed a
marked comparative increase in sodium concentration, PSP excretion, and volume from the
left Kidney.

Effect on Blood Pressure—By the end of the third postoperative dav. the blood
pressure was extablished at normotensive levels (Fig. 1, I, Readings were obtained
every 4 hours Jduring the remainder of the hospitalization, and no sustained elevation was
ever noted. The average blood pressure during the third, fourth, and tifth postoperative

months was 126/84 mm. Hg. The highest individual pressure during this 10-week period
was 160/100 mm. Hg.

DISCUSSION

The first case of Goldblatt hypertension successtully treated with recon-
structive arterial surgery was reported by I'reeman and co-workevs'! in 1954.
Subsequently, a small number of patients with ecither congenital or arterio-
sclerotic renal artery occlusion have been treated with exeision of the stenosis
and re-anastomosis or homograft.”> ¥ ** splenorenal arterial anastomosis be-
yond the occlusion.™ '™ or renal thromboendarterectomy.”'* Of partieular
interest was Poutasse’s patient*' who had bilateral renal artery stenosis cor-
rected with a homogratt first on one side and then the other (14 days later).
There was no gross deviation from the pre-existing urinary funetion after”
either procedure, but ureteral catheterization studies shortly after each opera-
tion showed an inerease in sodium concentrating ability first on one side and
then the other.

Until the present report the only other patient with bilateral renal artery
occlusion relieved at one stage was described by (astillo and Barrera.® In
this case a fresh thrombus formed proximal to a pre-existing chronic aortie
occlusion, closing the mouths of the renal vessels. Treatment consisted of
extraction of the fresh aortic thrombus without treatment of the chronie
distal occlusion. In contrast to the present case. the thrombus did not extend
into the renal arteries, and no other treatment of these vessels was necessary.
It is interesting that in this case, as in ours., there was immediate striking
diuresis which started as the abdomen was being closed. A similar but less
extensive case has been reported by Cannon® in which an aortie thrombus
whieh involved the renal arteries was extracted from helow,

So much has been written about the clinical characteristies® ' and
laboratory diagnosis®™ **" and of Gioldblatt hypertension that it would be
purposeless to review the matter here.  In this patient, it was eclear from
differential function tests that the left kidney had a much ereater funectional
impairment than the right. Sinee these tests depend on the comparison of
an abnormal kidney to the opposite normal organ, it is impossible to quanti-
tate the degree of impairment of the better kidney in a case such as the one
deseribed.  The diagnosis must be made by aortoeraphy and confirmed at
surgery as previously pointed out by Poutasse.™

After the aorta had heen opened in this patient. a high degree of ocelu-
sion of the superior mesenterie artery was found.  This vessel had been visu-
alized well on the aortogram and pulsated on external examination. End-
arterectomy on this vessel was carrvied out partly because elean removal of
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the adjacent aortic ocelusion was not otherwise possible, and partly because
some of the preoperative complaints (vague abdominal pain aggravated by
eating, rapid weight loss) were suggestive of “intestinal angina.’”’ These
symptoms have been absent sinee operation,

Information concerning the ettfect of slow occlusion of the splanchnie
blood supply has accumulated during the last 20 years. It is known experi-
mentally that gradual ocelusion of the celiae axis and or superior mesenterie
arteries may not result in bowel necrosis,* ' that many cases of massive mesen-
terie intarction due to slow occlusion of the blood supply are preceded by
weeks or months of premonitory symptoms.? and that the diseased portion of
the superior mesenterie artery is almost always confined to the mouth or first
2 em* A clinical syndrome of relative arterial insutficieney of the bowel
has crystallized.” #* and recently 2 patients with ““intestinal angina’ and
subscquent frank small howel infaretion have been suceessfully treated with
superior mesenteric thromhoendarterectomy.”® The present case is thought
to represent the third instance of sueccessful relief of mesenteric insufficiency.

SUMMARY

1. A case is documented in which there was complete occlusion of the
left renal artery and partial oeclusion of the right renal and superior mesen-
teric arteries. complicating extensive aortoiliac thrombosis.

2. The patient presented with malignant hypertension, intermittent
claudication. and abdominal complaints suggestive of *'intestinal angina.”’

3. Treatment consisted of thromboendarterectomy of all involved vessels,
following which the patient became normotensive and had cessation of the
abdominal symptoms.

4. The case is thought to be the first successful bilateral simultaneous
renal endarterectomy, and the third successful case of superior mesenteric
endartercetomy.
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