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Abstract: Background: Acute abdominal aortic occlusion is an infrequent but catastrophic event with limited man-
agement methods. This study aims to report our experiences of management of this rare illness. Methods: Twelve
patients with acute abdominal aortic occlusion were involved in this retrospective study. The procedure, complica-
tions and clinical outcome of these patients were retrospectively reviewed. Results: Of the 12 patients, nine were
treated by embolectomy using double femoral artery Fogarty catheter. Endovascular aortic aneurysms repair was
performed after embolectomy in one patient. Endovascular aortic repair was performed in three patients caused by
aortic dissection. All patients, expect one patient died during the procedure, got a good prognosis. Ankle-brachial
index was restored to normal within 24 h after the surgery. Eleven patients were followed up for 1 to 4 years. No
serious blood circulatory disorder of the limb was observed. Conclusions: Fogarty embolectomy catheter and/or
combined with endovascular aortic repair can significantly reduce the mortality and morbidity of acute occlusion of
abdominal aorta.
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Introduction

Acute abdominal aortic occlusion, with variable
symptoms depending on the completeness of
obstruction, is an infrequent but catastrophic
event [1]. The most common symptoms include
pain, pulselessness, pallor, paralysis and par-
esthesia in the lower extremities. It is most fre-
quently caused by saddle embolism. And the
most common embolic source is atrial fibrilla-
tion [2]. But other etiologies, such as acute
thrombosis with or without preexisting aortoili-
ac atherosclerotic disease, thrombosis of an
abdominal aortic aneurysm (AAA), aortic dis-
section (AD) and posttraumatic abdominal aor-
tic occlusion can also result in this occlusion
[3-7].

Acute abdominal aortic occlusion, if without a
timely and proper management, may lead to
disastrous consequence, for example compart-
ment syndrome, limb loss, myonephropathic
metabolic syndrome, renal failure, visceral isch-

emia and even death [7-9]. Proper manage-
ment, consisting of prompt recognition, provi-
sion of anticoagulation, immediate surgical
consultation, and initiation of a limited diagnos-
tic workup, can decrease or avoid the perma-
nent disability [1]. Ultimately, the treatment of
acute aortic occlusion is surgery. But overall,
the mortality rate of the disease is extremely
high.

Surgical approaches, with a time dependent
outcome, vary depending on the etiologies. For
patients with acute occlusion from embolism or
thrombosis in aortoiliac artery, a decrease in
mortality and morbidity has been seen with the
use of high-dose anticoagulation and embolec-
tomy with Fogarty arterial catheters via bilateral
common femoral arteriotomies [1, 10]. Throm-
boembolectomy by Fogarty is the gold standard
for urgent treatment of such acute arterial
occlusion [2]. But nowadays, endovascular
therapy has opened the door for the percutane-
ous treatment with tremendous advancement
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[3, 5, 11-13], especially to be preferential for
patients with AD, thrombosed AAA, posttrau-
matic abdominal aortic occlusion and chronic
distal aortic occlusion. This study retrospective-
ly reviewed a set of patients with acute abdomi-
nal aortic occlusion who were treated in our
center to share our experience in the manage-
ment of this disease.

Methods
Ethics

This was a retrospective case series. The study
protocol was approved by the ethics committee
of the Second Affiliated Hospital of Nantong
University, Suzhou, China. All patients provided
written informed consent for the procedure and
follow-up.

Patients

All patients with acute abdominal aortic occlu-
sion from January 2011 to January 2015 were
enrolled in this study. The diagnosis of acute
abdominal aortic occlusion was established
based on symptoms and signs, and further con-
firmed by computed tomography angiography
(CTA). Lesion site, length, etiology and inflow
and distal outflow vessels were also evaluated
by CTA. Echocardiogram was also performed to
help to identify the etiology. Data included
demographic data, clinical manifestations, sur-
gical records, laboratory test results were
reviewed. Status of patency of the abdominal
artery, bilateral iliac arteries and femoral arter-
ies assessed via CTA and/or ultrasonography
during the follow-up period were also included.

Managements

Once diagnosis was made, an intravenous
bolus of low molecular weight heparin (LMWH)
(4000 U) was immediately injected to prevent
thrombosis in the distal lower extremity arter-
ies. Preoperative assessment was performed
as promptly as possible. Surgery was per-
formed under general anesthesia. Surgical
methods should be made according to etiology.
For the acute occlusion caused by embolism in
abdominal or aortoiliac artery, thromboembo-
lectomy by Fogarty arterial catheters via bilat-
eral common femoral arteriotomies was per-
formed. Briefly, bilateral longitudinal inguinal
incisions were made in the patients under
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anesthesia to expose to the bilateral femoral,
deep femoral, superficial femoral artery, and
femoral vein. A 5F or 6F Fogarty embolectomy
catheter was used at the proximal end and a 4F
or 3F was used at the distal superficial femoral
and deep femoral artery until no emboli was
removed. Then about 200 ml blood was bled
respectively from bilateral femoral veins as
soon as blood flow was restored. Generally,
thromboembolectomy could be completed eas-
ily but for embolism caused by atrial myxoma.
This embolism, which actually was a large plas-
ticine-shaped tumor tissue, was not able to be
removed by a Fogarty catheter. Instead, cutting
with guide wire was performed to divide the
embolus into small pieces. Briefly, a 0.018
metal guidewire was inserted from one side of
femoral artery and pushed out through the con-
tralateral femoral artery. Then cutting was per-
formed by pulling the two terminals of the metal
guidewire. Finally, thromboembolectomy by
Fogarty arterial catheters was performed as
the former methods. A dose of 200,000 U uro-
kinase was injected into the arterial cavity
immediately after the embolectomy. For acute
occlusion caused by AAD, emergency endovas-
cular repair should be performed to seal the
rupture and restore the true lumen. If patients
complicated with thrombosis in the true lum-
en, thromboembolectomy with Fogarty arterial
catheters was performed after the stent
implantation. For acute occlusion caused by
mural thrombus in AAA, thromboembolectomy
was performed firstly. Then covered stent was
placed to repair the AAA and to compress the
mural thrombi on the vessel wall.

Postoperative management

Continuous renal replacement therapy (CRRT)
was prepared for the patients with a long dura-
tion of ischemia in the lower extremities. Once
the diagnosis of acute renal dysfunction or
renal failure was made based on a serum cre-
atinine level of 1.5 mg/dL (132.6 umol/L) or
higher, CCRT was implemented promptly.

All the patients were given LMWH (4000 U)
twice daily for a week. Patients complicated
with atrial fibrillation were given oral warfarin
for anticoagulation. Patients with aortic dissec-
tion and aortic aneurysm and performed with
stent implantation were treated with aspirin for
at least six months.
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Table 1. Characteristics of patients and lesions

Age . Duration . L
No. (Years) Gentle Clinical symptoms (hours) Etiology Managements Outcome Complication
Sensorimotor loss . .
1 50 Male and cold in BLE 40 Nephrotic syndrome Embolectomy through double FAs Death Hyperkalemia
Pain and cold in Cutting with guide wire to divide
2 53 Male 21 Atrial myxoma embolus into small pieces. Then Well Renal failure
BLE .
embolectomy via double FAs
Pain in the lower
3 63 Male back, cold and 6 Aortic artery dissection  Endovascular aortic repair Well None
paralysis in BLE
Abdominal pain, ey s )
4 57 Male pain and cold in 12 Atrial flbrlllatlo_n, rheumatic Embolectomy through double FAs Well Cerebral infarction
heart disease
BLE
i +
5 74 Male Coldandparalysis Mural thrombosis in AAA  Cmoolectomy through double FAs + None
in BLE Endovascular aortic aneurysm repair
Pain in the lower
6 48 Male back, cold and 8 Aortic artery dissection ~ Endovascular aortic repair Well None
paralysis in BLE
. . +
7 52 Male Pain and cold in 18 Atrial fibrillation !Em_bf)lectomy through dc_)uble FAs Well Compartment syndrome
BLE incision decompression in legs
. + . D
8 69 Male Cold a.nd paralysis 9 Mural thrombosis in AAA Embolectomy throggh double FAs . Well Intermltte.nt C.Iaudlcatlon
in BLE Endovascular aortic aneurysm repair in hip
9 73 Male an agﬁEco'd n 7 Atrial fibrillation Embolectomy through double FAs Well None
Pain in the chest
10 55 Male and back, C_OIfj 12 Aortic artery dissection Endovascular aortic repair Well None
and paralysis in
BLE
11 65 Female Pain, C.OI(.j and 10 Atrial fibrillation Embolectomy through double FAs Well None
paralysis in BLE
12 46 Female ainandcoldin 8 Atrial fibrillation Embolectomy through double FAs Well None

BLE

AAA: AAA; FAs: femoral arteries; BLE: both lower extremities.
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Figure 1. Management of acute abdominal aortic occlusion caused by atrial
myxoma. Diagnosis was made via compute tomography angiography (A)
and arteriography (B). This embolism, which actually was a large plasticine-
shaped tumor tissue, was not able to be removed by a Fogarty catheter.
Instead, cutting with guide wire was performed to divide the embolus into
small pieces. Then thromboembolectomy by Fogarty arterial catheters was
performed. The blood flow of obstructive artery was restored (C). The emboli
were identified as neoplasm tissue from atrial myxoma (D).

Results
Characteristics of patients

Twelve consecutive patients with acute abdom-
inal aortic occlusion were involved in the pres-
ent study, including 10 males and two females,
aged 46-74 years (median age: 58.8 years).
All the patients suffered an abrupt onset and
severe lower limb ischemia with symptoms
including severe pain in the lower limbs, no
pulse, pale, cold, piebald, and cyanosis.
Neurologic dysfunction, which revealed a loss
of motor function and a sensory deficit to pin
prick, occurred in eight patients. Preoperative
duration of symptoms was in the interval from
six to 40 hours. Five cases complicated with
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atrial fibrillation. Two patients
complicated with atrial myxo-
ma. Six patients accompanied
with hypertension, three pati-
ents caused by aortic dissec-
tion, two patients caused by
mural thrombosis from an
abdominal aortic aneurysm
(Table 1).

Nine patients underwent emb-
olectomy through double fem-
oral arteries. Of which, emboli
from one patients was large
plasticine-shaped tissue whi-
ch was verified as abdominal
aortic atrial myxoma emboli-
zation by pathologic examina-
tion. It was not able to remove
by Fogarty catheter. Cutting
with guidewire was performed
first to divide the embolus into
small pieces. And then the
cataclastic emboli were remo-
ved by catheter embolectomy
(Figure 1). There were three
patients with AAD (Debakey
type lll) who were performed
emergency endovascular aor-
tic repair. The blood supply of
the lower limbs was restored
immediately after the true
lumen was restored (Figure 2).
Two patients caused by AAA
mural thrombus. Thromboem-
bolectomy was performed first-
ly. Then covered stent was
placed to repair the AAA.

Complications

Limb compartment syndrome and necrosis:
One patient suffered with limb compartment
syndrome in the left limb. Decompression via
leg incision was performed to prevent myone-
crosis. Finally, this patient underwent a slight
foot drop. No one suffered ulcer and necrosis.
No amputations occurred. Skin temperature in
the lower limbs of all patients returned to nor-
mal after the surgery. Artery pulse of the dorsa-
lis pedis or posterior tibial arterial recovered.
ABI of all patients were normal at 24 hours
after the intervention.

Visceral bleeding: There were two patients who
suffered gastrointestinal bleeding and intesti-
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Figure 2. Management of acute abdominal aortic occlusion caused by aortic artery dissection (Debakey lll). Diagno-
sis was made via compute tomography angiography (A) and confirmed by arteriography (B, C). Emergent endovascu-
lar aortic repair was performed (D), and then the blood flow of obstructive artery was restored (E).

nal perforation respectively. Both of them were
treated with fasting, nutritional support, ome-
prazole and hemostatics. And both of them
recovered.

Renal dysfunction: Eight patients suffered
acute renal dysfunction. Laboratory results
found that creatinine, urea nitrogen and plas-
ma potassium were higher. All of them except
one were subjected to CRRT and got a well
recovery. After CCRT, creatinine and plasma
potassium returned to normal. There was one
patient who died soon after the embolectomy
because of hyperkalemia cardiac arrest.
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Follow up

A total of 11 patients were followed up for 1 to
4 years. ABI of all patients were normal. All the
patients were performed CTA and/or ultraso-
nography at six months and once a year later.
All the patients had no restenosis or reobstruc-
tion in abdominal artery, bilateral iliac arteries
and femoral arteries.

Discussion

It is difficult to get a correct and prompt diagno-
sis of acute abdominal aortic occlusion owing
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to variable symptoms and rare clinical picture.
In some patients, neurologic symptoms other
than ischemic symptoms are the predominant
symptoms. The progressing neurological symp-
toms, caused by acute loss of blood perfusion,
may confuse the diagnosis with brain or spinal
cord infarction [14, 15]. Delayed diagnosis
could result in a longer ischemic time and fur-
ther a higher mortality. In the present study,
there was one patient with a delayed diagnosis
because of the predominant neurologic symp-
toms. He was misdiagnosed as Guillain-Barre
syndrome at first, which led the ischemic dura-
tion to endure about 40 hours. He died as soon
as embolectomy was performed because of
the hyperkalemia and renal failure. Thus this
alerted us that paraplegia symptoms such as
sudden paralysis of lower limbs but accompa-
nied with the absence of double-femoral pulse
strongly indicated the diagnosis of this disease.
CTA should be performed in all the suspected
patients timely. Once the diagnosis was made,
emergent surgery should be implemented.

The management of acute abdominal aortic
occlusion varies depending on its etiology. For
acute occlusion caused by embolism or throm-
bosis, emergent embolectomy via bilateral
common femoral arteries using Fogarty arterial
balloon catheter may be the optimal choice.
But for some special emboli, for instance
emboli from atrial myxoma, it may be unwork-
able for embolectomy simply using a Fogarty
catheter. Actually, atrial myxoma is a benign
tumor, which rarely caused abdominal aortic
occlusion [16, 17]. But this type of emboli, just
like a large plasticine-shaped tissue, could be
cut into small pieces by metal guide wire. Then
the emboli were able to be removed using a
Fogarty catheter. In the present study, embo-
lism in one patient came from atrial myxoma. It
was unable to remove the emboli through
Fogarty catheter at first. Cutting using metal
guide wire was performed. And then, the embo-
li were removed completely via Fogarty cathe-
ter.

Concerning the pathophysiological mecha-
nisms and risk of late rupture when complicat-
ed with AAA, thromboembolectomy and extra-
anatomical bypass were not selected as the
first choice of treatment [6]. It has been dem-
onstrated that stenting of the aorta and iliac
arteries has a good primary and secondary
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patency rates which is comparable to surgical
bypass [18, 19]. Covered stent, placed to repair
the AAA, also plays and important role in
preventing mural thrombi detaching new
embolism.

AAD can result in aortic occlusion when the
unruptured false lumen expanded enough to
compress the true lumen completely [4, 20-22].
It has been reported that ischemia of the lower
limbs was observed in 9.7% preoperative AAD
patients [23]. It is worth mentioning that, in
these patients, lower limb ischemia is less like-
ly to present with chest and back pain, which
makes it difficult to be diagnosed. Kristofer M
et al [24] proposed that lower limb ischemia
could be used as a surrogate marker for more
extensive and severe dissection because the
mortality was as three times as higher than
those without it. Peripheral revascularization
should be carried out prior to the proximal aor-
tic repair, because it would cause an acute
renal failure or myocardial infarction if there is
not a timely and effective intervention. Branch
artery stenting and extra-anatomic bypass may
be reliable techniques for achieving this goal.
Arteriotomy of femoral artery plus embolecto-
my was performed promptly.

Acquired Kkidney injury (AKI) is a common but
potentially mortal complication of the surgical
procedure. It is also known as myonephropath-
ic metabolic syndrome (MNMS) [25], which is
closely related to postoperative mortality and
morbidity [26, 27]. It has been known that
CRRT, initiated emergently for patients with life-
threatening changes in fluid, electrolyte and
acid-base balance, can significantly reduce the
mortality rate [28]. Besides, early RRT, com-
pared with delayed initiation of RRT, reduced
the mortality over the first 90 days [29]. Thus
timely CRRT could protect renal function and
reduce the postoperative mortality. In this
study, seven patients with a long duration of
ischemia underwent CRRT. Renal failure was
reversed in all of them. But there was one
patient who suffered cardiac arrest because of
hyperkalemia immediately after the artery res-
toration. Thus, this reminded us that intraoper-
ative CRRT may be necessary for patients with
a long duration of ischemia.

Long ischemic duration can cause striated
muscle dissolution, myoglobin, acidic metabo-
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lites and potassium releasing into blood. This
may cause ischemia and reperfusion. Thus,
according to our experience, it is beneficial that
200 ml of blood was bled from bilateral femoral
veins as soon as the artery restoration. This will
contribute to reduce the toxin, especially pre-
vent hyperkalemia as soon as restore the blood
flow. Besides, intravenous infusion of high glu-
cose, insulin, and sodium bicarbonate should
be given through intravenous way to promote
the transfer of potassium ions into cells.

In conclusion, acute abdominal aortic occlu-
sion is a critical disease with various symptoms
and etiologies. The mortality and morbidity can
be markedly reduced by timely diagnosis and
proper management. Besides, CRRT can pro-
tect renal function and reduce the postopera-
tive mortality.
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