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Case report and literature review

BACKGROUND: Acute mesenteric ischemia (AMI) represents a severe complication of chronic mesenteric ischemia (CMI)
which is a disorder caused by severe stenosis or occlusion of mesenteric arterial supply. If untreated, patients could face
mesenteric infarction and death.

Case RePORT: A 41-year-old female smoker and drug abuser, previously treated with angioplasty and stenting of the
superior mesenteric artery (SMA) for CMI four years before, was admitted to our institution suffering from acute abdom-
inal pain due to complete occlusion of the stent. After a few hours of thrombolytic therapy, she experienced sudden wors-
ening of clinical conditions, including AMI, due to complete rethrombosis of the SMA. Thereafter, she underwent urgent
thrombectomy and a subsequent retrograde 6 mm prosthetic aorto-mesenteric bypass graft. The patient reported complete
relief of symptoms afterwards. A CT scan at 1-month follow-up showed primary patency of the bypass in the absence
of clinical recurrence.

DiscussioN: In cases of CMI, treatment options include surgical, endovascular or hybrid approaches. Endovascular ther-
apy, based on percutaneous angioplasty with or without stenting, seems to be effective, although it can have worse mid-
term and long-term results.

CONCLUSION: [ patients already treated with an endovascular revascularization of the SMA or celiac trunk (CT), open
surgical repair through a single retrograde aorto-mesenteric prosthetic bypass in cases of acute mesenteric ischemia, seems
to offer a valid and safe approach in order to prevent bowel infarction.
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arteritis represent rarer causes. CMI presents with post-
prandial abdominal pain, inanition, fear of food and
weight loss like many other abdominal and systemic ill-
nesses do. For that reason, diagnosis is often delayed.
Untreated, patients face severe malnutrition and death
from complications of acute mesenteric ischemia (AMI).
A 10-year review at the Mayo Clinic, of patients with
AMI, showed that 43% had prior symptoms of untreat-
ed CMI . Further to this, a study from the Henry Ford

Introduction

Chronic mesenteric ischemia (CMI) is a disease that
results from progressive stenosis of mesenteric vessels.
Atherosclerosis is the most common cause, while fibro-
muscular dysplasia, polyarteritis nodosa and Takayasu’s
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Hospital reported that 52% of patients who presented
with AMI had symptoms of CMI 2.

The mesenteric circulation is richly collateralized and aris-
es from the celiac trunk (CT), the superior mesenteric

artery (SMA) and the inferior mesenteric artery (IMA).
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CMI is thought to be primarily a disease of both the
CT and SMA, as it is rarely seen in patients with sin-
gle-vessel disease 3*. Surgical treatment involves revascu-
larization of the mesenteric vessels; inflow may be from
the supra-celiac aorta (antegrade reconstruction), the
infra-renal aorta or from the common iliac artery (ret-
rograde reconstruction). Outflow may be to the celiac
or more commonly to the SMA only (single-vessel repair)
or to a combination of CT, SMA and rarely IMA (mul-
tivessel repair). Controversy surrounds the issues of ante-
grade versus retrograde reconstruction and single-vessel
versus multivessel repair. Short-term and mid-term data
show good results for open surgical revascularization in
CMI, but long-term data (>5 years of follow-up) are
lacking. Endovascular therapy has also been used to treat
CMI. Although no prospective randomized control data
are available, studies indicate that in the short-term, per-
cutaneous angioplasty with or without stenting is effec-
tive; however, mid-term and long-term data are not avail-
able . The real advantage of endovascular therapy is
its minimally invasive nature; its disadvantages are the
need for re-intervention and poor durability °.

Case Report

In 2015, a 41-year old female with a history of smok-
ing and cocaine drug abuse was admitted to our insti-
tution for abdominal angina complaining of postprandi-
al pain 30-60 minutes after a meal, usually located in
the right mid-abdomen and associated with chronic diar-
rthea. Results of initial examination were unremarkable

Fig. 1: Urgent CT-scan showing pre-existing occlusion of the celiac
trunk (red arrow), complete thrombosis of the stent till the first tract

of the SMA and its distal patency.
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although she had experienced an 8 kg weight loss in the
last year. The patient had a negative gastroscopy; how-
ever, color Doppler scanning showed chronic occlusion
of the CT and a sub-occlusive stenosis at the origin of
the SMA. The stenosis was confirmed by abdominal CT-
scan. A left brachial artery approach was used and a 6
Fr introducer sheath was placed according to the
Seldinger method. Terumo guidewire was firstly
advanced in the descending thoracic aorta and a 5 Fr
diagnostic Pigtail catheter was used to perform angiog-
raphy of the whole abdominal aorta. The examination
confirmed the chronic occlusion of the CT, the pres-
ence of a short but strict stenosis 5 mm after the ori-
gin of the SMA, with an extension of 8 mm and the
patency of the IMA. After selective cannulation of the
SMA with a 4 Fr Bernstein catheter, exchange of the
guidewire with a stiff Rosen version and subsequent pre-
dilatation of the vessel with a 5 mm angioplasty bal-
loon, a 6x19 mm balloon expandable bare-metal stent
(Express Vascular SD, Boston Scientific), post-dilatated
with 6 mm angioplasty balloon, was deployed at the
point of the stenosis. A final control angiography was
performed and showed regular patency of the vessel and
of all its main branches. The punctured artery was com-
pressed for two hours. During the procedure, 5000 inter-
national units (IU) of unfractionated heparin were
administered; afterward, the patient received dual
antiplatelet therapy (100 mg aspirin and 75 mg of clopi-
dogrel) to be continued as a lifelong treatment. She was
discharged after three days of hospitalization. Post-oper-
atory and 3-months later, Doppler ultrasound controls
showed regular patency of the vessel without any sig-
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Fig. 2: Angiography after first 6 hours of thrombolysis showing good
SMA patency with residual thrombosis (red arrow) at the distal edge
of the stent.
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Fig. 3: Urgent angiography showing acute complete thrombosis of
SMA and its main branches (red arrows) with good patency of IMA.

Fig. 4: Urgent laparotomy with SMA exposure, proximal and distal
trombectomy with Fogarty’s catheter (left image) and subsequent
retrograde 6 mm aorto-mesenteric bypass graft.

Fig. 5: Angio-CT scan at 1 month showing pre-existing occlusion of
the celiac trunk, patency of both aorto-mesenteric graft and distal
tract of the SMA and patency of IMA.

nificant variation of flow velocities, confirming the cor-
rect placement of the stent. After the procedure, the
patient experienced complete relief of all symptoms.

In 2019, four years later, she was admitted for the sec-
ond time to our institution, suffering from acute abdom-
inal pain. She underwent Duplex ultrasound scan and
then an urgent abdominal angio-CT which showed an
already known occlusion of the CT, complete throm-

bosis of the stent up to first tract of the SMA with dis-
tal patency of the artery and patency of a hypertrophic
IMA (Fig. 1). She underwent urgent abdominal aortic
angiography using a right femoral artery approach with
a 5 Fr introducer sheath and 5 Fr diagnostic Pigtail
catheter, which confirmed the diagnosis. As a first-treat-
ment strategy, we decided to start primary thromboly-
sis; a 4 Fr straight catheter (Tempo) was positioned at
the origin of the vessel, injecting 200,000 IU of
Urokinase (UK) to saturate the thrombus and then start-
ing a continuous infusion of UK (70,000 IU per hour).
To maintain an adequate level of anticoagulation, a bolus
of 5000 IU of heparin sulfate was administered to the
patient and 1000 IU/h was continued intravenously. The
first control angiography was performed 6 hours later
showing a good recanalization of the artery with resid-
ual thrombotic stenosis at the distal edge of the stent
(Fig. 2); for this reason, we decided to continue the
thrombolysis for another six hours. However, after two
hours, the patient experienced a sudden surge in acute
abdominal pain with two episodes of retching and pro-
fuse sweating. An urgent angiography study was per-
formed showing complete rethrombosis of the stent with
distal thrombosis of the main trunk of the artery and
of its main branches (Fig. 3). Urgent surgical repair was
decided upon, and a median laparotomy was performed.
The SMA was exposed in its intra-mesenteric segment,
taking care to avoid damage to any visceral collaterals.
After a small longitudinal arteriotomy and selective prox-
imal and distal thrombectomy with Fogarty’s catheter,
which gained small but sufficient backflow, a retrograde
revascularization from the infrarenal aorta was performed.
A 6 mm Dacron graft was anastomosed with a 5/0
Prolene suture to the anterior wall of the infra-renal aor-
ta just above the origin of IMA and then passed through
the mesentery directly to the SMA with an end to side
anastomosis configuration (Fig. 4). During the proce-
dure, 5000 IU of unfractionated heparin were adminis-
tered. Coverage of the prosthetic graft by intestinal loops
with the mesentery was performed and a post-procedure
angiographic control revealed patency of the graft with
an optimal outcome on the visceral circulation. Standard
closure of laparotomy was then performed. The patient
made an uneventful recovery and was discharged on the
fifth post-operative day. At 1-month follow-up, an angio-
CT scan showed a pre-existing occlusion of the CT,
patency of the SMA downstream including its main vis-
ceral branches, and patency of the IMA (Fig. 5). The

patient reported complete relief of her symptoms.
Discussion

Although visceral vessel stenosis is seen in many routine
aortic angiograms performed in patients older than 65

years 7/, mesenteric ischemia is an uncommon cause of
chronic abdominal pain and there is often a significant
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delay between the onset of symptoms and subsequent
treatment. Most patients present with a typical history
of postprandial abdominal pain and significant weight
loss secondary to a decrease in food intake, while other
symptoms can include diarrhea or gastromtestmal bleed-
ing 8. The most common cause is atherosclerosis but
among others, cocaine consumption has a detrimental
effect on the vascular supply to the mesenteric area caus-
ing abdominal ischemic changes and the risk of AMIL
These patients are usually younger than 50 years and
admitted with acute or sub-acute cardiac or vascular
complications. The mechanism of cocaine-induced
thrombosis is not well understood, but it is thought to
be related to both intimal injury and platelet aggrega-
tion. Studies into the possible mechanisms of cocaine-
induced arterial and visceral injury have primarily exam-
ined coronary circulation %9, supporting the hypothesis
that cocaine use contributes to coronary obstructive
lesions as a result of chronic intimal proliferation and
acute platelet thrombosis. Vasoconstriction may also con-
tribute to this process and seems to be related to the
strong inhibition of noradrenaline reuptake, negative
effects on channels in the endothelium membranes, and
interferences with platelet aggregation 1112,

Mesenteric duplex ultrasonography is the first choice for
diagnostic investigation into CMI. Computed tomo-
graphic angiography and magnetic resonance are increas-
ingly used for imaging the mesenteric vessels, but digi-
tal subtraction angiography still remains the gold stan-
dard for planning revascularization. Two functional tests
have also been evaluated in patients with CMI for detec-
tion of mucosal hypoxia: PCO, tonometry and visual
light spectroscopy '>!4, but neither provide much addi-
tional information in the diagnosis of CMI and there-
fore they are seldom performed.

Nowadays, revascularization can be performed through
different methods including endovascular repair, open
surgical or hybrid techniques. Percutaneous transluminal
angioplasty (PTA), with or without stenting, has been
reported to be associated with a lower risk of morbidi-
ty and mortality when compared to open surgery 7,
making it a valid treatment option not only for those
patients with high operative risk '8, but also as a first-
treatment solution in younger patients. Focal stenoses
are ideally suited for angioplasty, and its advantages are
numerous; local anesthesia, no need for laparotomy or
dissection in a scarred field and lower morbidity and
mortality !°. Unfortunately, the rate of recurrent steno-
sis and symptoms is generally higher than that of open
surgery 1216202124 Fyrthermore, there is still no com-
plete consensus as to which type of stent to use, specifi-
cally whether covered or bare metal is preferable in the
treatment of CMI 2526,

However, arguably the most difficult decision is how to
approach treatment of patients with recurrent symptoms
and failed previous endovascular procedures, much like
the patient described in our case report. A key point to
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take into consideration regarding AMI is the clinical and
radiological presence of bowel infarction. An interesting
retrospective study by Hsu et al. was conducted on
patients diagnosed with AMI who had undergone mesen-
teric artery angioplasty or stenting at a single institution
%7, These patients were divided into 3 different groups:
those who received endovascular treatment alone, those
who received endovascular treatment before exploratory
laparotomy and those who received it after. The study
makes two conclusions: firstly, patients who did not
undergo laparotomy experienced the highest survival rate,
and secondly, the timing of the laparotomy was found
to play an important role in avoiding bowel infarction.
In our case, when the patient came to our institution
with an AMI due to complete occlusion of the previ-
ous stent at upper mesenteric artery origin, we decided
to start thrombolysis as a first-line treatment strategy in
order to avoid urgent exploratory laparotomy and
because signs and symptoms of bowel infarction were
absent. However, a few hours later, with sudden failure
of this treatment and recurrence of symptoms, we decid-
ed to perform an urgent laparotomy in order to avoid
loss of time and prevent catastrophic complications.
Surgical revascularization can be carried out in an ante-
grade or retrograde fashion, with inflow coming from
either the supra-celiac aorta or the descending thoracic
aorta, when performing antegrade reconstruction, and
from either the infrarenal aorta or iliac artery for retro-
grade. In patients with hostile anatomy, where distal
inflow sources are heavily diseased, an antegrade bypass
can be considered 8. The supra-celiac aorta is often rel-
atively free of disease and less prone to kinking when
the graft is oriented in an antegrade fashion, however
dissection is technically more demanding and requires a
hemodynamically stressful aortic clamping, so it is typ-
ically reserved for elective bypasses in more stable patients
2. Nonetheless Kansal et al % retrospectively compared
different types of bypass showing no statistically signifi-
cant difference in terms of symptom-free survival
between the two approaches (primary patency at 1 year
95.2% for antegrade bypasses versus 88.2% for retro-
grade bypasses). Increased evidence of minor complica-
tions, such as prolonged ileus, has been reported when
adopting the antegrade approach; however a compara-
ble incidence of major complications (mainly cardiac for
retrograde bypass and respiratory for antegrade bypass)
was reported. McMillan et al 3! showed a 94.9% paten-
cy in retrograde bypasses in their series of 38 consecu-
tive bypasses, while Foley et al. 20 reported a 79% pri-
mary patency rate at 9 years, of bypasses performed in
a retrograde fashion. The retrograde graft can be ori-
ented in a “lazy-C” configuration starting from the right
common iliac artery, avoiding any aortic clamping and
preventing kinking. Alternatively, as in our case report,
a shorter retrograde bypass can also be configured from
the infra-renal aorta. Much debate has arisen in the past
about the number of vessels that should be revascular-
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ized (single vs. multiple) and the choice of conduit for
mesenteric bypass grafting; some groups have advocated
multivessel reconstruction, whereas others prefer a sin-
gle-vessel approach 3235,

The decision to use an autogenous conduit (vein) ver-
sus a prosthetic conduit (Dacron or PTFE) is still deter-
mined by individual surgeon preference. Synthetic bypass
grafts are usually preferred because of a better size match,
ease of handling, availability, kink resistance and a gen-
eral perception that long-term patency is better. If a good
quality vein is available, it is generally preferred when
the risk of graft infection is consistent®.

Finally, few authors have reported the use of a hybrid
approach to treat AMI, specifically the “retrograde open
mesenteric stenting (ROMS)” 373, ROMS allows confir-
matory angiography to be followed immediately by
definitive revascularization in the same operative setting,
avoiding aortic clamping and also avoiding issues of pros-
thetic conduits in a field that is often contaminated.
However, this technique seems to have a high rate of
restenosis and a close duplex surveillance follow-up is
mandatory.

Conclusions

The decision to perform endovascular, as opposed to sur-
gical repair, in cases of CMI should take into account
several factors including: anatomy of lesions, nutritional
status of the patient, life expectancy and any comor-
bidities. Patients who have undergone angioplasty for
CMI, with or without stenting, should always undergo
strict lifelong follow-up. In cases of AMI due to sudden
thrombosis of SMA and a failed endovascular approach,
open surgical repair with a single retrograde prosthetic
bypass represents a valid and safe strategy in the hands
of experienced surgeons. In all cases, the key aim in a
setting of AMI, remains minimizing time loss when per-
forming revascularization.

Riassunto

Riportiamo il caso di una ischemia mesenterica acuta
gravemente sintomatica, complicanza tardiva di pregres-
sa rivascolarizzazione endovascolare, insorta in modo inu-
suale in donna giovane.

Il caso giunto alla nostra osservazione riguarda una gio-
vane donna (41 a.), tabagica e con precedente abuso di
droga, giunta alla nostra osservazione per reocclusione
mesenterica di precedente PTA/stenting. Dopo un pri-
mo approccio endovascolare con infusione locoregionale
di trombolitico, in seguito al drammatico peggioramen-
to clinico, abbiamo provveduto di necessita al confezio-
namento in urgenza di by-pass aorto-mesenterico.
Viene descritto il caso e viene fornita una revisione del-
la Letteratura sullo specifico argomento.
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