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Abstract

Abdominal pain is a very common complaint among patients in Emergency Rooms. It can usually be associated
with a gastrological problem. Acute Mesenteric Ischemia is one of the rarest causes of acute abdomen and
has an incidence of 0.09-0.2% of all acute surgical admissions. An occlusive type of AMI may be treated
using a relatively safe endovascular method called aspiration thrombectomy. This report presents a case of
a 74-year-old male patient with a broad vascular treatment history, who was admitted to the Emergency Room
with severe abdominal pain, nausea, and vomiting.
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Introduction

Acute mesenteric ischemia (AMI) is one of the rarest
causes of acute abdomen. It is a serious emergency de-
scribed by sudden stoppage of intestinal blood flow that
commonly leads to bowel infarction. It usually affects
the elderly with an increased risk of cardiac events. The
most common cause of AMI is acute mesenteric em-
bolism, contributing to 40-50% of the cases [1]. Most
emboli originate from a cardiac output [2]. The second
most common reason for AMI is thrombotic occlusion
of a previously stenotic mesenteric artery which was
reported in 20 to 35% of cases [I]. Symptoms of AMI
are usually non-specific, such as abdominal pain, nausea,
and vomiting.

Despite considerable advances in medical diagnosis
and treatment over the past four decades, AMI still has
a poor prognosis with an in-hospital mortality rate of
50-93% [3-6]. The absence of peritoneal symptoms
delays diagnosis and treatment, in that case, early re-
cognition and rapid treatment are crucial for a positive
outcome. Delayed diagnosis leads to intestinal infarction
and necrosis that cannot be reversed by blood flow
restoration.

Conventional treatment for AMI has been surgical
laparotomy with an open thrombectomy. Although
with a constant development of percutaneous proce-
dures, there are alternative methods. One of them is
an aspiration thrombectomy, in which the thrombus
is removed by suction, and the other is a mechanical
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thrombectomy, during which the embolus is fragmented
and removed by different automated devices [7].

Penumbra’s Indigo™ Aspiration System is a compu-
ter-aided mechanical aspiration thrombectomy device
used to remove emboli and thrombi from vessels of the
peripheral arterial and venous systems. Indigo™ CAT
8 catheter has a separator, which enables the operator
to control the suction and aspirate thrombus from the
vessel. It allows for effective and safe thrombus removal
with reduced blood loss.

Case report

A 74-year-old male was admitted to the ER due to
severe abdominal pain, nausea, and vomiting. These
symptoms occurred 3 days before the admission. The
patient had a broad medical history which included mild
aortic valve incompetence, moderate mitral and tricu-
spid regurgitation; chronic heart failure; hypertension;
type 2 diabetes; severe thrombocythemia; atheroscle-
rosis of the lower limbs; necrosis of the big toe in the
right foot; and thrombosis of the splenic artery and
celiac trunk which led to chronic mesenteric ischemia.
He had been under treatment for thrombocythemia
for many years. He was diagnosed with osteomyelo-
fibrosis which was caused by thrombocythemia and
treated with hydroxycarbamide. He also had surgery
for prostate cancer.

On physical examination on deep palpation, there was
severe abdominal pain without peritoneal symptoms.
Many laboratory tests were performed, but what drew
the attention was high C-reactive protein (43.51 mg/L;
ref: 0-5), WBC (28.4 thous./uL; ref: 4.3-10), PLT
(879 thous./uL; ref: 150-400 thous./uL), D-dimer
(1680 ng/mL FEU) and creatinine (1.90 mg/dL; ref:
0.60-1.30). The urine test did not show any deviations
from the norms — the renal origin of the symptoms
was ruled out.

The CT scan was performed and it did not show free
fluid or free gas in the abdominal cavity, therefore it ruled
out a gastrological origin of the pain in question. Howe-
ver, a radiologist found a segmental thrombus present in
the area of the celiac trunk entrance (Fig. ) which passes
into the lumen of the splenic and hepatic arteries, nar-
rowing them by 75%. The patient also presented a CT
scan from two years before, which showed a calcified
atherosclerotic plaque that covers part of the entrance of
the celiac trunk (Fig. 2). After imaging tests, the patient
was qualified for endovascular thrombectomy.

Endovascular treatment

Surgery started with a puncture of the left brachial
artery under ultrasound guidance and local anesthesia.

Figure |. A segmental thrombus present in the area of the
celiac trunk entrance

Figure 2. A CT scan from two years before. Calcified athero-
sclerotic plaque at the entrance to the celiac trunk

A 5F sheath, Terumo® guidewire, and pigtail catheter
were introduced to the descending aorta. After the
Lunderquist® guidewire, the sheath was replaced with
an 8F/45 cm. The intraoperative initial arteriography in
the lateral position revealed an occlusion in the celiac
trunk, but also a narrowing at the entrance to the su-
perior mesenteric artery (SMA) (Fig. 3), which was not
visible in the CT scan before the operation.

The SMA was catheterized using the V14 guidewi-
re. Then, a CAT8 catheter from Penumbra’s Indigo™
Aspiration System was placed over the entrance to the
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Figure 3. A narrowing at the entrance to the superior me-
senteric artery revealed during an intraoperative angiography

SMA. The guidewire was replaced with a separator and
the thrombus was aspirated from the SMA. Control
arteriography performed at the end of the operation
showed proper flow in the SMA (Fig. 4).

There were attempts to overcome an occlusion in
the celiac trunk but they turned out to be unsuccessful.
The patient had normal liver laboratory results and no
symptoms from either the spleen or liver.

The same day, a couple of hours after the endo-
vascular treatment, the patient did not present any
symptoms he complained about, and did not feel any
abdominal pain. The patient was kept under observation
for 8 days in the ward where antibiotics were ordered
and inflammatory markers were monitored which
would have suggested developing intestinal necrosis.
Five days after the operation the patient was consulted
by a hematologist due to the severe thrombocythemia
(PLT 1223 thous./uL). During his stay, a CT scan was
performed and it showed normal flow through the SMA
(Fig. 5). Considering good laboratory tests, no symp-
toms, and good control CT scan results, the patient
was sent home with a prescription for dual antiplatelet
treatment (DAPT).

Discussion

This case report highlights the importance of ac-
curate diagnosis in acute and severe abdominal pain.
The literature shows that the percent of patients with
acute abdomen presented in ED is about 9.8% of all
ED patients and about half of them (47.3%) may need
surgical intervention. The most common causes of

Figure 4. Control arteriography. Proper flow in the SMA

Figure 5. A CT scan after endovascular treatment. Proper
flow in the SMA

admission were non-specific abdominal pain (NSAP),
acute appendicitis, and intestinal obstruction [8]. The
mortality is age-related and varies from 12.3-19.7% [9].
When it comes to acute mesenteric ischemia the
incidence is low, estimated at 0.09-0.2% of all acute
surgical admissions [4], but the mortality rate increases
to the range of 50-93% [3-6]. According to the meta-
-analysis by Sumbal R. et. al. [10] many factors can be
associated with higher mortality among patients with
AMI. Of those listed by the researchers, the present
patient presented the following factors: age > 60 years,
diabetes, and high creatinine.

Reports exist that there is a 50% chance of survival
if a diagnosis of AMI is made within 24 hours, however,
those chances drop to 30% if the diagnosis takes time
after the 24-hour window [I I]. Therefore, it requires
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a prompt diagnostic and surgical intervention. The non-
typical symptoms that are presented by patients make
the diagnosis difficult and are represented by mostly
abdominal pain, nausea, and vomiting, such as occurred
in the present patient. After analyzing the Computed
Tomography Angiography (CTA) study performed
2 years ago, it must be concluded that chronic intestinal
ischemia was already present at that time. Given this,
the current symptoms should be considered an exa-
cerbation of the symptoms of chronic ischemia, caused
most likely by thrombocythemia and atherosclerosis
in the abdominal aorta, rather than the appearance of
symptoms of acute intestinal ischemia. This explains the
less rapid increase in symptoms compared to those of
acute intestinal ischemia. As one can find in the Guide-
lines of the World Society of Emergency Surgery there
are no laboratory studies that are sufficiently accurate to
identify the presence or absence of ischemic or necrotic
bowel, although elevated I-lactate and D-dimer may
assist [4]. These guidelines also recommend perfor-
ming the CTA as soon as possible for any patient with
suspicion of AMI.

Any evidence of necrosis precludes the endovascular
methods of revascularization because the resection of
the necrotic intestine is required. However, that pro-
cedure has about a 60-74% mortality rate according
to many sources [6, |2—-14]. A delay in the surgery is
an important, increasing mortality factor [8], therefore,
fast and accurate diagnosis is the key to implementing
proper treatment of AMI.

There are not many recommendations for mana-
ging ischemia of the intestines, but there is a significant
difference in mortality between open revascularization
and endovascular intervention (respectively 39.3% vs.
24.9%). The length of recovery after the procedure
was also significantly longer in the patient group under-
going open revascularization (12.9 vs. 17.1 days) [15].
According to the systematic review by El Farargy et
al., one can notice that the requirement for bowel re-
section was lower in patients undergoing endovascular
treatment compared to patients who had open surgery
(23.1% vs. 42%), furthermore, acute renal failure was
less associated with endovascular treatment than open
surgery (11.8% vs. 17.5%) [16]. Those two articles may
suggest that endovascular treatment in AMI has many
advantages over open revascularization. However,
a selection for endovascular intervention may be asso-
ciated with the treating surgeon’s experience or broadly
understood clinic facilities (ex. hybrid angiosuite), which
may be a limitation of this method.

It can be concluded from the quoted statistical data
that among many more common reasons for ED admis-
sions caused by acute abdominal pain there is a serious
condition, which is characterized by a very high mor-

tality rate. Further research is required to determine
whether the usage of endovascular thrombectomy
could improve the outcomes of many more patients
suffering from occlusive AMI who need vascular repair.

Article information and declarations

Ethics statement: The present study did not require
ethical approval.

Author contributions: Conceptualization — J.J.K.
and J.W; validation — A.K.; formal analysis — G.B and
J.J.K.; investigation — J.W.; resources — J.J.K, G.B. and
PT.; writing — original draft preparation — J.W,, A.K,,
J.K.; writing — review and editing — J.J.K and G.B;
supervision — J.J.K, G.B. and PT.; project administra-
tion — J.W. All authors have read and agreed to the
published version of the manuscript.
Acknowledgments: The authors thank all the em-
ployees of the Department of Vascular Surgery and
Angiology SPSKI Lublin for their kind help and support.
Conflict of interest: The authors declare no conflict
of interest.

Supplementary material: Figure |. A segmental
thrombus present in the area of the celiac trunk en-
trance; Figure 2. A CT scan from two years before.
Calcified atherosclerotic plaque at the entrance to the
celiac trunk; Figure 3. A narrowing at the entrance
to the superior mesenteric artery revealed during an
intraoperative angiography; Figure 4. Control arterio-
graphy. Proper flow in the SMA. Figure 5. A CT scan
after endovascular treatment. Proper flow in the SMA.

References

. Clair D, Beach ). Mesenteric ischemia. N Engl | Med. 2016;
374(10): 959-968, doi: 10.1056/nejmral503884, indexed in
Pubmed: 26962730.

2. Oldenburg WA, Lau LL, Rodenberg T}, et al. Acute mesenteric
ischemia: a clinical review. Arch Intern Med. 2004; 164(10):
1054-1062, doi: 10.1001/archinte.164.10.1054, indexed in
Pubmed: 15159262.

3. Schoots IG, Koffeman GlI, Legemate DA, et al. Systematic re-
view of survival after acute mesenteric ischaemia according to
disease aetiology. Br ] Surg. 2004; 91(1): 17-27, doi: 10.1002/
bjs.4459, indexed in Pubmed: 14716789.

4. Bala M, Kashuk ], Moore EE, et al. Acute mesenteric ischemia:
guidelines of the World Society of Emergency Surgery. World
J Emerg Surg. 2017; 12: 38, doi: 10.1186/s13017-017-0150-5,
indexed in Pubmed: 28794797.

5.  Montgomery RA, Venbrux AC, Bulkley GB. Mesenteric va-
scular insufficiency. Curr Probl Surg. 1997; 34(12): 941-
1025, doi: 10.1016/s0011-3840(97)80009-3, indexed in
Pubmed: 9427869.

6.  Kassahun WT, Schulz T, Richter O, et al. Unchanged high mortali-
ty rates from acute occlusive intestinal ischemia: six year review.
Langenbecks Arch Surg. 2008; 393(2): 163-171, doi: 10.1007/
s00423-007-0263-5, indexed in Pubmed: 18172675.

www.journals.viamedica.pl/acta_angiologica 173


http://dx.doi.org/10.1056/nejmra1503884
https://www.ncbi.nlm.nih.gov/pubmed/26962730
http://dx.doi.org/10.1001/archinte.164.10.1054
https://www.ncbi.nlm.nih.gov/pubmed/15159262
http://dx.doi.org/10.1002/bjs.4459
http://dx.doi.org/10.1002/bjs.4459
https://www.ncbi.nlm.nih.gov/pubmed/14716789
http://dx.doi.org/10.1186/s13017-017-0150-5
https://www.ncbi.nlm.nih.gov/pubmed/28794797
http://dx.doi.org/10.1016/s0011-3840(97)80009-3
https://www.ncbi.nlm.nih.gov/pubmed/9427869
http://dx.doi.org/10.1007/s00423-007-0263-5
http://dx.doi.org/10.1007/s00423-007-0263-5
https://www.ncbi.nlm.nih.gov/pubmed/18172675

Acta Angiol, 2024, Vol. 30, No. 4

174

Kuhelj D, Kavcic B Popovic P. Percutaneous mechanical throm-
bectomy of superior mesenteric artery embolism. Radiol On-
col. 2013; 47(3): 239-243, doi: 10.2478/raon-2013-0029, inde-
xed in Pubmed: 24133388.

Pemmerl S, Hifner A. [Epidemiology, initial diagnosis, and
therapy of unexplained abdominal pain in the emergency de-
partment]. Med Klin Intensivmed Notfmed. 2021; 116(7):
578-585, doi: 10.1007/s00063-020-00696-x,
Pubmed: 32494863.

Irvin TT. Abdominal pain: a surgical audit of 1190 emergency
admissions. Br ] Surg. 1989; 76(11): 1121-1125, doi: 10.1002/
bjs. 1800761105, indexed in Pubmed: 2597964.

Sumbal R, Ali Baig MM, Sumbal A. Predictors of mortality in acu-
te mesenteric ischemia: a systematic review and meta-analysis.
) Surg Res. 2022; 275: 72-86, doi: 10.1016/j.jss.2022.01.022,
indexed in Pubmed: 35220147.

Boley SJ, Feinstein FR, Sammartano R, et al. New concepts in

indexed in

the management of emboli of the superior mesenteric arte-
ry. Surg Gynecol Obstet. 1981; 153(4): 561-569, indexed in
Pubmed: 7280946.

Safioleas MC, Moulakakis KG, Papavassiliou VG, et al. Acute
mesenteric ischaemia, a highly lethal disease with a devasta-
ting outcome. Vasa. 2006; 35(2): 106—111, doi: 10.1024/0301-
1526.35.2.106, indexed in Pubmed: 16796010.

Endean ED, Barnes SL, Kwolek CJ, et al. Surgical management
of thrombotic acute intestinal ischemia. Ann Surg. 2001; 233(6):
801-808, doi: 10.1097/00000658-200106000-00010, indexed
in Pubmed: 11407335.

Edwards MS, Cherr GS, Craven TE, et al. Acute occlusive
mesenteric ischemia: surgical management and outcomes. Ann
Vasc Surg. 2003; 17(1): 72-79, doi: 10.1007/s10016-001-0329-
8, indexed in Pubmed: 12522695.

Beaulieu R|, Arnaoutakis KD, Abularrage CJ, et al. Compari-
son of open and endovascular treatment of acute mesenteric
ischemia. | Vasc Surg. 2014; 59(1): 159-164, doi: 10.1016/j.
jvs.2013.06.084, indexed in Pubmed: 24199769.

El Farargy M, Abdel Hadi A, Abou Eisha M, et al. Systema-
tic review and meta-analysis of endovascular treatment
for acute mesenteric ischaemia. Vascular. 2017; 25(4):
430-438, doi: 10.1177/1708538116689353,
Pubmed: 28121281.

indexed in

www.journals.viamedica.pl/acta_angiologica


http://dx.doi.org/10.2478/raon-2013-0029
https://www.ncbi.nlm.nih.gov/pubmed/24133388
http://dx.doi.org/10.1007/s00063-020-00696-x
https://www.ncbi.nlm.nih.gov/pubmed/32494863
http://dx.doi.org/10.1002/bjs.1800761105
http://dx.doi.org/10.1002/bjs.1800761105
https://www.ncbi.nlm.nih.gov/pubmed/2597964
http://dx.doi.org/10.1016/j.jss.2022.01.022
https://www.ncbi.nlm.nih.gov/pubmed/35220147
https://www.ncbi.nlm.nih.gov/pubmed/7280946
http://dx.doi.org/10.1024/0301-1526.35.2.106
http://dx.doi.org/10.1024/0301-1526.35.2.106
https://www.ncbi.nlm.nih.gov/pubmed/16796010
http://dx.doi.org/10.1097/00000658-200106000-00010
https://www.ncbi.nlm.nih.gov/pubmed/11407335
http://dx.doi.org/10.1007/s10016-001-0329-8
http://dx.doi.org/10.1007/s10016-001-0329-8
https://www.ncbi.nlm.nih.gov/pubmed/12522695
http://dx.doi.org/10.1016/j.jvs.2013.06.084
http://dx.doi.org/10.1016/j.jvs.2013.06.084
https://www.ncbi.nlm.nih.gov/pubmed/24199769
http://dx.doi.org/10.1177/1708538116689353
https://www.ncbi.nlm.nih.gov/pubmed/28121281

