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ABSTRACT: Purpose: To define the potential role of endovascular approach in management of embolic

acute mesenteric ischemia. Methods: An 83-year-old male with a history of atrial fibrillation presented

with acute abdominal pain and was diagnosed to have acute mesenteric ischemia from superior

mesenteric artery embolism on computerized tomography angiography. His clinical symptoms

worsened, with increasing levels of biomarkers, and he was treated urgently with angiography and

rheolytic thrombectomy. Angiography showed branch vessel occlusion due to arterial spasm, which

was treated with intra-arterial papaverine infusion. Results: Angiographically guided percutaneous

treatment resulted in rapid clinical recovery and resolution of elevated laboratory biomarkers.

Conclusion: Angiographically guided percutaneous treatment appears to be an effective alternative

to open embolectomy in select cases of superior mesenteric artery embolism.
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mbolic acute mesenteric ischemia (EAMI)

1s an uncommon abdominal emergency, but

is associated with a high mortality rate.! It
results from sudden interruption to intestinal blood
flow and leads to bowel infarction. Early diagnosis
and treatment with prompt laparotomy and embo-
lectomy 1is the standard treatment. There are reports
using percutaneous catheter-based thrombolytic and
mechanical clot extraction strategies. One of these
methods involves the use of the Angiojet rheolytic
thrombectomy system (Boston Scientific), which has
been used successfully in other peripheral and visceral

arteries in thrombotic conditions.”* Stenosis due to

spasm has been treated with vasodilator therapy with
local infusion of intravenous papaverine. We report a
case of acute mesenteric ischemia, which was treated
with rheolytic thrombectomy followed by local infu-

sion of papaverine.

CASE REPORT

An 83-year-old male presented to the emergency
room with complaints of mid abdominal pain starting
about an hour prior to presentation. Initially pain was
rated at 7/10. He admitted to nausea and vomiting
at the onset of pain. His past history was significant

for hypertension, hyperlipidemia, paroxysmal atrial
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Figure 1. Computed tomography scan showing thrombus in ileocolic artery (A) and superior mesenteric artery (B)

in coronal (plate 1) and axial (plate 2) planes.

tibrillation, and hypothyroidism. His temperature was
98.2°F, heart rate 72 beats per minute, blood pressure
154/80 mmHg, respiratory rate 25 per minute, and
blood oxygen saturation 95%. He was stable hemody-
namically but was in discomfort. Hisabdominal exam in
the emergency department showed mild periumbilical
tenderness without rebound.

Laboratory evaluation in the emergency department
showed a white blood cell (WBC) count of 9,600/uL
with 82.9% neutrophils, creatinine 1.3 mg/dL, glucose
152 mg/dL, bilirubin 1.2 mg/dL, lipase 119 U/L, INR
1.6, plasma thromboplastin time 27 seconds, and lactate
0.92 mmol/L. A computerized tomography (CT) scan
of the abdomen and pelvis with and without contrast
and with 3D reconstruction was performed (Figure 1).
There was no abdominal aneurysm or dissection. There
was a filling defect in the superior mesenteric artery

consistent with thrombus. There was no bowel wall

thickening or evidence of pneumatosis. The patient
was treated with intravenous fluids, intravenous heparin
4000 U bolus followed by heparin drip, intravenous
hydromorphone 0.5 mg every 4 hours as needed, in-
travenous levofloxacin 500 mg daily, intravenous met-
ronidazole 500 mg every 8 hours, and ondansetron 4
mg every 4 hours as needed.

The patient initially was treated conservatively due to
his stable status, lack of evidence of necrosis, and normal
biomarkers. His symptoms resolved nearly completely
with intravenous analgesics. Laboratory evaluation was
repeated 4 hours later and showed plasma thromboplas-
tin time 55 seconds, INR 1.8, WBC count 12,800/uL
with 88% neutrophils, and lactate level 2.5 mmol/L.

The patient was taken for urgent angiography due to
rapid rise in biomarkers reflecting early bowel necrosis.
Right femoral artery access was obtained and cannulat-

ed with a 6 Frsheath. A 4 Frinternal mammary catheter
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Figure 2. Initial angiogram showing nonocclusive thrombus in superior mesenteric artery (SMA) (A) and occluded
ileocolic artery (B) in plate 1. Angiojet system just above lesion with wire in SMA in plate 2 and angiographic results

in SMA post Angiojet rheolytic thrombectomy in plate 3.

was used to cannulate the superior mesenteric artery
(SMA). The catheter was advanced into the proximal
segment of the vessel overa Glidewire (Terumo). Angi-
ography via the internal mammary catheter confirmed
the CT angiographic findings. This catheter was ex-
changed for a 6 Fr, 55 cm Ansel guiding sheath (Cook
Medical). Activated clotting time was 177 seconds, and
heparin 3,000 U bolus was administered intravenously.
A 0.014” wire wasadvanced through the occluded distal
SMA and thrombectomy was done using an Angiojet
XVG thrombectomy catheter with complete resolu-
tion of the thrombus (Figure 2). The wire was then
advanced into the ileocolic artery, which was treated
with a similar technique (Figure 3). The proximal seg-
ment of the ileocolic artery showed thrombus resolu-

tion but a large branch of this vessel was still occluded.

Thrombectomy in this branch did not re-establish low
in the vessel, and the angiographic appearance was con-
sistent with diffuse spasm. A 135 cm Cragg-Mcnamara
Valved Infusion Catheter (Medtronic) with 10 cm infu-
sion length was then advanced into this branch (Figure
4) and intra-arterial papaverine was administered via
this catheter at 30 mg/hr. An intravenous heparin drip
was administered peripherally at 500 U/hr.

The patient was observed in the intensive care unit
overnight. Six hours after the procedure, repeat lab-
oratory investigation showed lactate levels were 1.1
mmol/L and WBC count was 5,400/uL with 63.6%
neutrophils. His abdomen was distended. After 6 more
hours the papaverine drip was stopped and the sheath
was removed. His course was complicated by ileus,

which was treated conservatively. Anticoagulation
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Figure 3. Trickle flow in ileocolic artery after wire passage with in situ filling defect consistent with thrombus in

plate 1. Angiogram post Angiojet thrombectomy in plate 2.

with warfarin was resumed and he was discharged on
day 6. He has remained stable and asymptomatic for

the ensuing 6 months.

DISCUSSION

Embolic acute mesenteric ischemia results in sudden
interruption of blood flow to the intestine and leads to
bowel infarction. Our patient had a classical presenta-
tion, as he was elderly, had a history of atrial fibrillation
with subtherapeutic anticoagulation, and presented
with sudden onset abdominal pain with a paucity of
clinical signs. Mortality from EAMI has declined in the
last 50 years but remains unacceptably high at 50% to

69%.> Early diagnosis and treatment before bowel in-
farction improves survival.® Options for treatment are
surgical revascularization, percutaneous approaches for
thrombus management with intra-arterial thrombolysis
or mechanical approaches, intra-arterial vasodilators,
and simple systemic anticoagulation.

The two most important factors that guide the man-
agement of this condition are the presence or absence
of peritoneal signs indicating bowel necrosis and avail-
ability of interventional resources. In the absence of
peritoneal signs, surgical embolectomy has been the
standard approach. This procedure adds significant

morbidity and may not be necessary if there is no
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Figure 4. Perfusion catheter in occluded branch of
ileocolic artery for papaverine infusion.

concern regarding gut viability. We feel that percuta-
neous interventional procedures have a major role to
play in this situation, because these can be done expe-
ditiously, at low risk, and with favorable outcomes.”®

Exploratory laparotomy with resection of the in-
farcted bowel is essential when peritoneal signs are
present. In this situation, the embolus can be treated
surgically or interventionally, but nevertheless, we feel
that angiography is still justified for local administration
of intra-arterial vasodilators.” Vasoconstriction of both
the obstructed and unobstructed branches of the SMA
occurs with SMA embolus even after the embolus has
been removed.'™" And, if the vasoconstriction persists

long enough, it can become permanent.'* Infusion of

papaverine into the SMA has been used as the sole
therapy and as an adjunct to surgical embolectomy.’
Historically, best survival rates have been associated
with papaverine infusions.®!

In the absence of interventional resources, laparotomy
with exploration of the SMA and embolectomy along
with assessment of bowel viability and resection 1s usu-
ally done urgently.' This approach has the benefit of
being able to address both the SMA occlusion and
bowel viability. Some operators have used laparoscopy
as an 1initial diagnostic modality and initial therapeutic
technique for bowel resection but mostly for a second
look post open laparotomy and embolectomy. The
advantage is that it is minimally invasive and prevents
critically ill patients from the trauma and risk of repeat
laparotomy.">!*

Percutaneous treatment in reported cases has pre-
dominantly been the administration of thrombolytic
therapy with urokinase, streptokinase, or recombinant
tissue plasminogen activator in multiple case reports

15-17

and small series.”"” Adjunctive treatments with frag-

8 9

mentation,'® aspiration thrombectomy,"” mechanical

 and the Angiojet system’ have also

thrombectomy,?
been used. Endovascular treatment for EAMI has not
been studied prospectively but reported cases have
demonstrated predominantly positive results. This
could also be attributed to the use of this treatment
earlier in the disease process before bowel necrosis or
due to reporting bias. We used the Angiojet rheolytic
thrombectomy system, which expedites clot removal
and has been used in various visceral and peripheral
vessels. There are two prior case reports with Angio-

jet rheolytic thrombectomy and they have both uti-
lized adjunctive thrombolytic therapy. Thrombolytic
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therapy has several disadvantages. It has unpredictable
efticacy and requires prolonged infusion times, during
which bowel ischemia may progress. A second look
angiogram is mandatory to ensure adequate thrombus
mitigation. And the biggest drawback of thrombolytic
therapy when used in any vascular bed has been a high
risk of attendant hemorrhagic complications. We felt
that this patient was at high risk of hemorrhagic compli-
cations due to his age, hypertension, and elevated pulse
pressure. Also, our thrombectomy procedure resulted
in near complete evacuation of thrombus as a stand-
alone modality and we felt that the risk of thrombolytic
therapy was not justified. This is the first case report of
thrombus extraction from the mesenteric circulation
without the use of thrombolytic therapy.

R etrospective studies have also shown improved out-
comes with routine angiography.”’ Angiography has
the advantage of being able to diagnose the etiology
of occlusion. A large branch of the ileocolic artery was
persistently occluded despite thrombectomy. Based on
the angiography, this was felt to be secondary to severe
spasm rather than residual thrombus. Therefore, we
decided to forgo further attempts at thrombectomy
or thrombolytic therapy and instead used intra-arterial
papaverine along with intravenous heparin.

The mortality of EAMI remains very high and the
most important historical predictors are age and the
duration of symptoms before diagnosis.>*** Peritoneal
signs predict worse prognosis, and renal failure, acidosis
from sepsis, and shock are obvious poor prognostic indi-
cators.” Treatment variables associated with improved
outcomes are routine angiography, intra-arterial papav-
erine, early surgery with resection of nonviable bowel,

and a liberal approach to second-look procedures.®*

Our index patient had a favorable response as he had
an early presentation, obtained an early diagnosis, and
was treated before the onset of bowel infarction. He
responded well to treatment with a marked decline in
his biomarkers within 6 hours of the procedure. With
the clinical improvement, negative biomarkers and no
evidence of bowel necrosis, the decision was made
to treat conservatively without repeat angiography or

exploratory laparotomy.

CONCLUSION

The current case illustrates the use of the Angio-
jet rheolytic thrombectomy system for clot extraction
from the SMA 1in a patient with EAMI due to embolism
from atrial fibrillation with subtherapeutic anticoagula-
tion. Residual spasm diagnosed angiographically was
treated with local papaverine infusion. This appears to
be a promising technique as it can be performed rapidly,
with low procedural risk. It avoids general anesthesia
and the morbidity of major surgery. One limitation is
the availability of qualified personnel who can perform
this expeditiously. There are now multiple case studies
demonstrating the efficacy of clot mitigation via dif-
ferent devices.

Angiographically directed therapy with stand-alone
thrombectomy® or additional thrombolysis® or addi-
tional papaverine as in the current study can further
improve outcomes. Catheter directed treatment may
be the preferred approach, when available, in a patient
who presents early without signs of acute abdomen.
Even though there are no data comparing an inter-
ventional approach to open surgery, it stands to reason
that urgent surgery would be essential in anyone with

peritoneal signs or when bowel viability is in question.
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It 1s unlikely that a randomized trial or a large-scale
clinical study will be done to validate this concept, but
current and future case reports can corroborate these

treatment options. M
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