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Abstract 

Background: Acute mesenteric ischemia (AMI) is a 
life-threatening medical and surgical emergency, Despite im-
provement in diagnosis and a recent multidisciplinary approach, 
there has not been any considerable improvement in mortality 
in patients suffering from AMI, and the overall mortality rates 
are high in comparison to other surgical emergencies. 

Aim of Study: The aim of this review was to determine the 
clinical predictors of mortality in patients with acute mesenteric 
ischemia. 

Patients and Methods: The review considered case-control 
studies, case report studies, prospective cohort studies and ret-
rospective case follow-up clinical predictors of mortality in pa-
tients with acute mesenteric ischemia since 2010 till 2022 that 
involve patients with acute mesenteric ischemia. The follow-
ing electronic databases were searched up to 2022: PubMed, 
Google Scholar search engine, Cochrane database of systematic 
reviews, EMBASE and Science Direct, Wiley Online Library, 
The Journal of Ankle and Foot Surgery and Clinical Key data-
base searching keywords and terms listed below: “Mesenteric 
ischemia; acute ischemia, acute mesenteric ischemia, mortality 
of acute mesenteric ischemia, comorbidities with mesenteric 
ischemia”. 

Results: In our study, the Etiology of AMI was also vari-
able among patients. 915 patients had arterial occlusive mes-
enteric ischemia (AOMI), 354 patients had mesenteric venous 
thrombosis and 193 patients had non-occlusive mesenteric is-
chemia (NOMI) while 7678 patients had either other secondary 
cause of AMI or the etiology was unspecified. In our study, age 
and gender were factors related to demographics included in 
the current review. 

Age was reported by 15 studies and was significantly asso-
ciated with mortality (OR 1.19, 95% CI 1.09 - 1.29; p<0.00001; 
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I
2
=82%). Gender was assessed in 18 studies. It was analyzed as 

male versus female but it could not achieve statistical signifi-
cance (OR 0.96, 95% CI 0.85-1.07; p=0.46; I

2
=34%). 

Conclusion: This comprehensive review investigated clin-
ical predictors of mortality in patients with acute mesenteric is-
chemia (AMI) from studies conducted between 2010 and 2022. 

Key Words: Mortality – Acute Mesenteric Ischemia. 

Introduction 

Intestinal ischemia refers to insufficient blood 
flow within the mesenteric circulation to meet the 
metabolic demands in the bowel [1]. Acute mesen-
teric ischemia (AMI) is an emergency condition, 
which is accompanied by fatal complications, and 
defined as extremely reduced blood flow to the 
intestine or part of the intestine that may progress 
to intestinal necrosis, septic shock, and eventually 
death [2]. Patients with AMI normally present in 
acute settings with abdominal pain out of propor-
tion to clinical findings. Diagnosis of AMI has al-
ways been a challenge as no single biomarker can 
completely diagnose AMI with both high sensitivity 
and specificity [3]. 

The mortality rate in AMI remains high due to 
challenges in early diagnosis, the lack of specific 
markers, and irreversible intestinal ischemia sec-
ondary to delay in diagnosis. Although significant 
advances in its diagnosis and treatment have been 
made over the last decade, mortality rates are still 
reported to be around 40-70% for acute mesenteric 
ischemia mainly due to a low index of suspicion [4]. 
The etiologic cause in 70-80% of cases with AMI 
is intestinal ischemia that occurs as a result of oc-
clusion of the mesenteric artery due to an embolus 
or thrombus. Embolic occlusion results in earlier is-
chemia and trans mural necrosis as compared with 
other causes, due to the absence of a well-developed 
collateral circulation [5]. Strangulated hernia, ve- 
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nous thrombosis and non-occlusive causes are rare 
reasons of AMI [6]. 

CT angiography remains the diagnostic method 
of choice since it is a rapid, noninvasive and easily 
available radiological modality with a sensitivity of 
93% and specificity of 100% [7], with a confirmed 
diagnosis, the patient is managed with an infusion of 
intravenous fluids, anticoagulants, and antibiotics, 
[8]. Both Endovascular and open treatment methods 
are employed based on specific patient settings and 
etiology, [9]. In the case of Non-occlusive mesen-
teric ischemia (NOMI), treatment with vasodilators 
is useful in combating vasospasm and laparotomy 
is only used when there is suspected intestinal ne-
crosis. 

Therefore, to sort out increasing discrepancies 
among existing literature and figure out a prognos-
tic model, we aim to conduct a systematic review 
that will pool data from all the original articles to 
identify predictors of mortality in AMI. 

Aim of the work: 
The aim of this review is to determine the clin-

ical predictors of mortality in patients with acute 
mesenteric ischemia. 

Patients and Methods 

The review will consider case-control studies, 
case report studies, prospective cohort studies and 
retrospective case follow-up clinical predictors 
of mortality in patients with acute mesenteric is-
chemia. This review will consider all studies since 
2010 till 2022 that involve patients with acute mes-
enteric ischemia. 

The following electronic databases were 
searched up to 2022: PubMed, Google Scholar 
search engine, Cochrane database of systematic re-
views, EMBASE and Science Direct, Wiley Online 
Library, The Journal of Ankle and Foot Surgery and 
Clinical Key database searching keywords and terms 
listed below: “mesenteric ischemia; acute ischemia, 
acute mesenteric ischemia, mortality of acute mes-
enteric ischemia, comorbidities with mesenteric 
ischemia”. Also full copies of articles of available 
medical journals and other published studies iden-
tified by the search, discussion with several investi-
gators expert in the field and published case reports, 
considered to meet the inclusion criteria, based on 
their title, abstract and subject descriptors, will be 
obtained for data synthesis. Our review will be re-
stricted to studies conducted in English language. 

Methods of the review: 
Data extraction: 

Studies that fit the inclusion criteria will be man-
ually reviewed and data will be analysed. All the 
primary research studies that come out from the 
search will be screened regarding the title to remove  

any duplicate. Included studies will be categorized 
according to level of evidence and evaluated for 
quality. 

Statistical analysis: 
Review Manager (Version 5.3; The Cochrane 

Collaboration; London, United Kingdom) was used 
to perform statistical analysis. OR/HR and 95% 
confidence interval (CI) were extracted from multi-
variate analysis of original studies if reported. Oth-
erwise, they were extracted from univariate anal-
ysis or calculated based on reported numbers, and 
then they were pooled together in a random-effects 
model due to expected heterogeneity due to vari-
able setting and etiologies. Forest plots were used 
for a visual representation of the pooled results. We 
only pooled those variables that were reported by 
two studies or more. To summarize the analysis, we 
grouped these predictors into seven groups, namely 
demographics, comorbidities and past illness, cardi-
ovascular diseases, disease presentation, radiologi-
cal findings, biochemical parameters, and manage-
ment (medical and surgical). Age was analyzed as a 
categorical variable with a cut-off equal to or more 
than 60 years, and delay to surgery had a cutoff of a 
minimum of 6h. Heterogeneity was assessed using 
the I2  statistic, and a value of I2  greater than 75% 
was considered significant heterogeneity. Publica-
tion bias was assessed by the Egger test and funnel 
plot. 

Results 

Literature search: 
The initial search yielded 1524 articles. After 

de-duplication and title/abstract screening, 100 ar-
ticles were left that underwent full-text review. At 
last, 36 potential articles were selected. The detailed 
literature search is represented in the PRISMA flow 
chart (Fig. 1). 

Study characteristics: 
In 36 studies 9164 patients suffering AMI were 

included. 35 studies reported on the number of peo-
ple who died. Out of the included patients, there 
were 3067 cases died. 34 studies were retrospective 
cohort and two was prospective cohort. Expression 
of mortality was variable among different studies. 
In-hospital mortality was reported by 11 studies, 
while 30-day mortality was reported by 14 studies. 
Three studies reported perioperative or postopera-
tive mortality. Expression of mortality was variable 
in one study while five studies did not report any 
expression of mortality. The Etiology of AMI was 
also variable among patients. 915 patients had ar-
terial occlusive mesenteric ischemia (AOMI), 354 
patients had mesenteric venous thrombosis and 193 
patients had non-occlusive mesenteric ischemia 
(NOMI) while 7678 patients had either other sec-
ondary cause of AMI or the etiology was unspeci-
fied. Detailed study characteristics are presented in 
Tables (1,2). 
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Records identified through 
database searching 

(n=1600) 

Records aer 
duplicates removed 

(n=100) 

Full-text arcles assessed 
for eligibility (n=1500) 

Studies included in 
quantative synthesis 

(meta-analysis 
(n=36) 

 

Fig. (1): Flow diagram of the literature search and study selec-
tion processes. 

Risk of bias and publication bias: 
Study quality was assessed by NOS score. All 

studies have a low risk of bias with a median score 
of 7 (Table 3). 

Meta-analysis: 
Predictors of mortality: 

Overall, we identified 33 predictors of mortality 
that underwent statistical analysis. Predictors were 
further divided into the following categories. 

Demographic: 
Age and gender were factors related to demo-

graphics included in the current review. Age was 
reported by 15 studies and was significantly asso-
ciated with mortality (OR 1.19, 95% CI 1.09-1.29; 
p<0.00001; I

2
=82%). Gender was assessed in 18 

studies. It was analyzed as male versus female but it 
could not achieve statistical significance (OR 0.96, 
95% CI 0.85-1.07; p=0.46; I

2
=34%) (Fig. 2). 

There was no significant publication bias since 
there was no asymmetry seen on the funnel plot, and 
the Egger test was non-significant (p>0.05). 

Comorbidities and past illnesses: 
Comorbidities and past illnesses included were 

cancer, chronic renal disease, diabetes mellitus, hy-
pertension, patient dependency, peripheral vascular 
disease, previous surgery, and cerebrovascular dis-
ease. Among these factors, chronic renal disease 
was not significantly related to mortality, while pa-
tient dependency was among the factors that were 
significantly related to mortality. Chronic renal dis-
ease was reported by five studies (OR 2.25, 95% 
CI 0.97-5.21; p=0.06; I

2
=64%). Patient dependency  

was reported by five studies (OR 2.84, 95% CI 1.99-
4.07; p<0.00001; I

2
=24%). Diabetes was reported 

by 10 studies (OR 1.54, 95% CI 1.00-2.39; p=0.05; 
I
2
=69%). Additionally, comorbidities and past 

illnesses that were significantly related to mortali-
ty included cancer that was reported by two studies 
(OR 2.01, 95% CI 1.05-3.85; p=0.04; I

2
=0%). Hy-

pertension didn’t significantly related to mortality 
and reported by 10 studies (OR 1.60, 95% CI 0.82-
3.15; p=0.17; I

2
=87%). Peripheral vascular disease 

(PVD) was not significantly related to mortality and 
mentioned by six studies (OR 0.74, 95% CI 0.52-
1.04; p=0.08; I

2
=54%). Previous surgery was not 

significantly related to mortality and was reported 
by five studies (OR 1.11, 95% CI 0.56-2.17; p=0.77; 
I
2
=74%) and cerebrovascular disease that was re-

ported by two studies (OR 0.77, 95% CI 0.27-2.24; 
p=0.64; I

2
=4%). There was no significant publica-

tion bias since there was no asymmetry seen on the 
funnel plot, and the Egger test was nonsignificant 
(p>0.05). 

Cardiovascular diseases: 
Within cardiovascular diseases, the following 

diseases were included; arrhythmia, atrial fibrilla-
tion, cardiac failure and coronary artery disease. Out 
of these arrhythmias and cardiac failure attained a 
statistically significant relationship with mortality. 
Arrhythmia was reported by three studies (OR 2.33, 
95% CI 1.16-4.70; p=0.02; I

2
=60%), coronary ar-

tery disease that was reported by three studies (OR 
1.68, 95% CI 1.35-2.10; p<0.00001; I

2
=0%), and 

cardiac failure was mentioned in five studies (OR 
2.01, 95% CI 1.36-2.98; p=0.0005; I

2
=77%) while 

those factors that failed to establish a statistically 
significant relation with mortality include atrial fi-
brillation that was reported by four studies (OR 
1.00, 95% CI 0.77-1.31; p=0.98; I

2
=33%). There 

was no significant publication bias since there was 
no asymmetry seen on the funnel plot, and the Egger 
test was non significant (p>0.05). 

Disease presentation: 
Abdominal pain, hypotension, small bowel in-

volvement, small & large bowel involvement, and 
large bowel involvement were included as part of 
the disease presentation. Abdominal pain and large 
bowel involvement were significantly associated 
with mortality. Small and large bowel involvement 
was reported in three studies (OR 2.25 95% CI 0.96-
5.27; p=0.06, I

2
=63%) large bowel involvement 

was reported by seven studies (OR 2.74, 95% CI 
1.14-6.59; p=0.02; I

2
=79%) while abdominal pain 

was reported by five studies and had a significant 
association with mortality (OR 0.31, 95% CI 0.14-
0.72; p=0.006; I

2
=0%). Small bowel involvement 

was reported in three studies showed no significant 
relation with mortality (OR 1.15, 95% CI 0.40-3.27; 
p=0.8, I

2
=78%). There was no significant publica-

tion bias since there was no asymmetry seen on the 
funnel plot, and the Egger test was non-significant 
(p>0.05). 

Full-text excluded with 
reasons (n=1464) 
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Table (1): Basic Characteristics of the selected studies. 

Predictors of Mortality in Acute Mesenteric Ischemia 

Study Country 
Study 

design 

Sample 

size (n) 

Mortality 

(n) 

Female 

(%) 

Mean age 

(n) 

Expression of 

mortality 

NOS 

score 

(Arnalich et al., 2010) Spain Prospective 99 46 33.07 N/A** 30-day mortalty 9 

(Gupta et al., 2011) USA Retrospective 861 240 53.66 N/A** 30-day mortality 7 

(Newton et al., 2011) Retrospective 142 43 45.77 66 Postoperative 7 

(Park et al., 2012) Korea Retrospective 40 13 40 64.05 Perioperative 7 

(Aliosmanoglu et al., 2013) Turkey Retrospective 95 40 41.05 68.4 N/A** 6 

(Paladino et al., 2014) Italy Retrospective 149 57 N/A** 76.4 N/A** 7 

(Yun et al., 2013) Korea Retrospective 30 8 50 N/A** In hospital mortality 6 

(Dinc et al., 2015) Turkey Retrospective 73 40 42.46 69.3 30-day mortality 7 

(Adaba et al., 2016) UK Retrospective 113 N/A** 53.98 N/A** 30-day mortality 7 

(Akyıldız et al., 2015) Turkey Retrospective 104 69 44.23 66 30-day mortality 8 

(Bilgiç et al., 2015) Turkey Retrospective 61 35 40.98 69.7 N/A** 7 

(Eslami et al., 2016) USA Retrospective 1563 277 65 68.7 N/A** 7 

(Leone et al., 2015) France Retrospective 780 454 42 69 N/A** 6 

(Nagaraja et al., 2015) India Retrospective 117 46 27.35 N/A** In hospital mortality 6 

(Studer et al., 2015) Germany Retrospective 91 39 53.84 66.7 In hospital mortality 6 

(Crawford et al., 2016) USA Retrospective 2255 551 N/A** 67 In hospital mortality 7 

(Yıldırım et al., 2017) Turkey Retrospective 46 27 52.17 67.5 In hospital mortality 8 

(Yılmaz & Cartı, 2017 Turkey Retrospective 34 19 44.11 N/A** In hospital mortality 7 

(Salim et al., 2018) Sweden Retrospective 120 13 57.5 N/A** 30-day mortality 7 

(Caluwarts et al., 2019) Belgium Retrospective 214 145 49.06 72 30-day mortality 7 

(Grotelüschen et al., 2019) Germany Retrospective 302 204 63.9 70.9 Postoperative 7 

(Lemma et al., 2019) Finland Retrospective 81 50 48.15 N/A** In hospital mortality 7 

(Miyazawa & Kamo, 2020) Japan Retrospective 21 11 N/A** N/A** In hospital mortality 6 

(Nakamura et al., 2019) Japan Retrospective 30 9 43.33 N/A** In hospital mortality 6 

(Vural & Vefik Ozozan, 2019) Turkey Retrospective 37 9 48.64 67.8 30-day mortality 6 

(Yang et al., 2019) China Retrospective 199 35 48.24 48.1 30-day mortality 6 

(Jagielski et al., 2020) Poland Retrospective 41 26 65.85 65.4 In hospital mortality 6 

(Miao et al., 2020) China Retrospective 88 10 14.77 58.8 30-day mortality 8 

(Sindall et al., 2020) Czech republic Retrospective 221 55 N/A** 61.9 Variable 6 

(Wu et al., 2020) Western China Retrospective 77 23 44.44 N/A** 30-day mortality 8 

(Ozturk et al., 2021) Turkey Retrospective 140 74 45 66.6 In hospital mortality 8 

(Ksouri et al., 2022) France Prospective 114 15 39 58 12-month mortality 9 

(Wu & Zhou, 2021) China Retrospective 338 117 52.1 67.9 Hospital mortality 8 

(Pedersoli et al., 2021) Germay Retrospective 40 25 55 74 30-day mortality 7 

(Tolonen et al., 2021) Finland Retrospective 145 57 65 75 30-day mortality 8 

(Chou et al., 2021) United States Retrospective 303 185 55 72 30-day mortality 7 

SD* = Standard deviation. N/A** = Not applicable. 
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Table (2): Etiology of AMI. 

1161 

Study 
Total population 

(n) 
AOMI 

(n) 
MVT 

(n) 
NOMI 

(n) 
Other/Not 

specified (n) 

(Arnalich et al., 2010) 99 63 15 21 – 
(Gupta et al., 2011) 861 – – – 861 
(Newton et al., 2011) 142 142 – – – 
(Park et al., 2012) 40 24 2 14 – 
(Aliosmanoglu et al., 2013) 95 – – – 95 
(Paladino et al., 2014) 149 – – – 149 
(Yun et al., 2013) 30 – – – 30 
(Dinc et al., 2015) 73 73 – – – 
(Adaba et al., 2016) 113 74 25 – 14 
(Akyıldız et al., 2015) 104 74 15 12 3 
(Bilgiç et al., 2015) 61 – – – 61 
(Eslami et al., 2016) 1563 – – – 1563 
(Leone et al., 2015) 780 – – – 780 
(Nagaraja et al., 2015) 117 61 56 – – 
(Studer et al., 2015) 91 – – – 91 
(Crawford et al., 2016) 2255 37 – – 2218 
(Yıldırım et al., 2017) 46 34 8 4 – 
(Yılmaz & Cartı, 2017 34 – – – 34 
(Salim et al., 2018) 120 – 120 – – 
(Caluwarts et al., 2019) 214 – – – 214 
(Grotelüschen et al., 2019) 302 – – – 302 
(Lemma et al., 2019) 81 – – – 81 
(Miyazawa & Kamo, 2020) 21 – – 21 – 
(Nakamura et al., 2019) 30 – – 30 – 
(Vural & Vefik Ozozan, 2019) 37 – – – 37 
(Yang et al., 2019) 199 149 13 6 31 
(Jagielski et al., 2020) 41 14 2 – 25 
(Miao et al., 2020) 88 14 10 – 37 
(Sindall et al., 2020) 221 – – – 221 
(Wu et al., 2020) 77 45 32 – – 
(Ozturk et al., 2021) 140 – 11 17 112 
(Ksouri et al., 2022) 114 71 45 1 – 
(Wu & Zhou, 2021) 338 – – – 338 
(Pedersoli et al., 2021) 40 40 – – – 
(Tolonen et al., 2021) 145 – – – 145 
(Chou et al., 2021) 303 – – 67 236 

SD* = Standard deviation. N/A** = Not applicable. 

Radiological findings: 
Radiological findings selected were bowel wall 

thickening, mesenteric or portal venous gas, and 
pneumatosis intestinalis. Bowel wall thickening 
was reported by three studies and was not associat-
ed with a significant decrease in mortality (OR 0.62, 
95% CI 0.35-1.07; p=0.08; I

2
=0%), furthermore, 

mesenteric or portal venous gas and pneumatosis 
intestinalis could not establish relation with mortal-
ity. Mesenteric or portal venous gas was reported by 
three studies (OR 1.35, 95% CI 0.68-2.70; p=0.39; 
I
2
=0%) and pneumatosis intestinalis was report-

ed by three studies (OR 0.58, 95% CI 0.09-3.83;  

p=0.58; I
2
=76%). There was no significant publica-

tion bias since there was no asymmetry seen on the 
funnel plot, and the Egger test was nonsignificant 
(p>0.05). 

Biochemical parameters: 
Creatinine and lactate are two biochemical pa-

rameters that were included and were significantly 
associated with increased mortality. Creatinine was 
reported in five studies (OR 1.59, 95% CI 1.18-
2.14; p=0.0002; I

2
=69%) and lactate was reported 

as a risk factor in four studies (OR 1.40, 95% CI 
1.23-1.60; p<0.00001; I

2
=0%). There was no signif-

icant publication bias since there was no asymme- 
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try seen on the funnel plot, and the Egger test was 
nonsignificant (p>0.05). 

Management (medical and surgical): 
Factors related to medical and surgical manage-

ment related to mortality included in this review 
were Anticoagulation, antiplatelet, bowel resection, 
inotropes, revascularization, second-look surgery, 
primary anastomosis, and delay to surgery. Treat-
ment with anticoagulation was associated with de-
creased mortality. It was reported in five studies 
(OR 0.30, 95% CI 0.10-0.88; p=0.03; I

2
=82%). 

Revascularization was not significantly related to 
decreased mortality and was reported in two stud-
ies (OR 0.55, 95% CI 0.09-3.35; p=0.52; I

2
=2%). 

On the other hand, management with inotropes was 
reported by two studies and was related with signifi-
cantly increased mortality (OR 10.29, 95% CI 3.24-
32.67; P<0.0001; I

2
=31%). Delay to surgery that  

was reported by four studies and also established 
a significant association to mortality (OR 6.35, 
95% CI 1.32-30.60 p=0.02; I

2
=94%). Antiplatelet 

was reported by two studies and was significantly 
related to mortality (OR 1.21, 95% CI 0.70-2.09; 
p=0.049; I

2
=35%). Bowel resection was reported 

by 11 studies and could not establish a statistical-
ly significant association with mortality (OR 0.93, 
95% CI 0.45-1.93; p=0.84; I

2
=94%). Primary anas-

tomosis was reported by two studies and was not a 
significant predictor of mortality (OR 1.13, 95% CI 
0.49-2.63; p=0.78; I

2
=60%). Second look surgery 

was reported by four studies and was not a signifi-
cant predictor of mortality (OR 1.20, 95% CI 0.73-
1.98; p=0.46; I

2
=0%). There was no significant 

publication bias since there was no asymmetry seen 
on the funnel plot, and the Egger test was non-sig-
nificant (p>0.05). 

Fig. (2): Forest plot for age. 

Fig. (3): Funnel plot of age. 



Fig. (4): Forest plot for gender Male vs Female. 

Fig. (5): Funnel plot for gender. 
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Fig. (6): Forest plot for cancer. 

Fig. (7): Funnel plot for cancer. 



Fig. (8): Forest plot for cerebrovascular disease. 

Fig. (10): Forest plot for chronic renal disease. 

Fig. (9): Forest plot for cerebro-
vascular disease. 

Fig. (11): Funnel plot for chronic 
renal disease. 
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Fig. (14): Forest plot for hypertension. 

Fig. (12): Forest plot for diabetes. 

Fig. (13): Funnel plot for 
diabetes. 

Fig. (15): Funnel plot for 
hypertension. 



Fig. (16): Forest plot for patient dependency. 

Fig. (18): Forest plot for peripheral vascular disease. 

Fig. (17): Funnel plot for patient 
dependency. 

Fig. (19): Funnel plot for peripheral 
vascular disease. 
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Fig. (20): 20: Forest plot for previous surgery. 

Fig. (22): Forest plot for Atrial fibrillation. 

Fig. (21): Funnel plot for pre-
vious surgery. 

Fig. (23): Funnel plot for Atrial 
fibrillation. 



Fig. (26): Forest plot for cardiac failure. 

Fig. (24): Forest plot for Arrhythmias. 

Fig. (25): Funnel plot for 
Arrhythmias. 

Fig. (27): Funnel plot for 
cardiac failure. 
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Fig. (30): Forest plot for Abdominal pain. 

Fig. (31): Funnel plot for 
Abdominal pain. 
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Fig. (28): Forest plot for coronary artery disease. 

Fig. (29): Funnel plot for coronary 
artery disease. 



Fig. (35): Funnel plot for small and 
large bowel involvement. 

Fig. (34): Forest plot for small and large bowel involvement. 

Fig. (32): Forest plot for large bowel involvement. 

Fig. (33): Funnel plot for large 
bowel involvement. 
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Fig. (36): Forest plot for small bowel involvement. 

Fig. (38): Forest plot for Bowel wall thickening. 

Fig. (40): Forest plot for Mesenteric or portal venous gas. 

Fig. (37): Funnel plot for 
small bowel in-
volvement. 

Fig. (39): Funnel plot for Bowel 
wall thickening. 



Fig. (44): Forest plot for Creatinine. 

Fig. (42): Forest plot for Pneumatosis intestinalis. 

Fig. (43): Funnel plot for Pneumatosis 
intestinalis. 

Fig. (41): Funnel plot for Mesenteric 
or portal venous gas. 
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Fig. (48): Forest plot for Anti-coagulant. 

Fig. (47): Funnel plot for 
Lactate. 

Fig. (45): Funnel plot for 
Creatinine. 

Fig. (46): Forest plot for Lactate. 



Fig. (50): Forest plot for Anti platelet. 

Fig. (52): Forest plot for Bowel resection. 

Fig. (49): Funnel plot for Anti– 
coagulant. 

Fig. (51): Funnel plot for 
Anti platelet. 
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Fig. (53): Funnel plot for 
Bowel resection. 

Fig. (54): Forest plot for Delay to surgery. 

Fig. (56): Forest plot for Inotropes. 

Fig. (55): Funnel plot for Delay 
to surgery. 



Fig. (58): Forest plot for Primary anastomosis. 

Fig. (60): Forest plot for Revascularization. 

Fig. (57): Funnel plot for 
Inotropes. 

Fig. (59): Funnel plot for Pri-
mary anastomosis. 
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Fig. (61): Funnel plot for Re-
vascularization. 

Fig. (62): Forest plot for Second look surgery. 

Fig. (63): Funnel plot for Sec-
ond look surgery. 
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Discussion 

Acute mesenteric ischemia (AMI) is a condition 
where blood supply to the intestines is suddenly dis-
rupted, resulting in tissue damage and potentially 
life-threatening complications [10]. Predicting mor-
tality in AMI patients is important for guiding treat-
ment decisions. Several predictors have been iden-
tified, including advanced age, delayed presentation 
or diagnosis, hemodynamic instability, abnormal  

laboratory markers (e.g., elevated lactate levels, 
metabolic acidosis), the presence of comorbidities 
(e.g., cardiovascular disease, diabetes), and radio-
logical findings indicating extensive bowel necro-
sis or absence of arterial flow [11] . These predictors 
help assess the risk of mortality and guide clinicians 
in providing timely intervention and close monitor-
ing to improve outcomes for individuals with AMI 
[12]. 
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The aim of this review was to determine the 
clinical predictors of mortality in patients with acute 
mesenteric ischemia. 

The review considered case-control studies, 
case report studies, prospective cohort studies and 
retrospective case follow-up clinical predictors of 
mortality in patients with acute mesenteric ischemia 
since 2010 till 2022 that involve patients with acute 
mesenteric ischemia. The following electronic data-
bases were searched up to 2022: PubMed, Google 
Scholar search engine, Cochrane database of sys-
tematic reviews, EMBASE and Science Direct, 
Wiley Online Library, The Journal of Ankle and 
Foot Surgery and Clinical Key database searching 
keywords and terms listed below: “mesenteric is-
chemia; acute ischemia, acute mesenteric ischemia, 
mortality of acute mesenteric ischemia, comorbidi-
ties with mesenteric ischemia”. 

A retrospective study by Adaba et al. [13] of 113 
patients (61 women, median age 54 years) treated 
for mesenteric infarction from 2000-2010 aimed 
to determine a etiological factors and the effects of 
restoring bowel continuity on long-term parenter-
al nutrition (PN) requirements. 74 (65%) patients 
had superior mesenteric artery thromboembolism, 
25 (22%) had superior mesenteric vein thrombosis, 
and 4 (3%) had superior mesenteric artery stric-
ture/spasm. Patients under 60 years commonly had 
a clotting abnormality (50%) while older patients 
commonly had a cardio logical risk factor (65%). 
All patients with a jejunostomy required long-term 
PN. Of 57 (49%) patients who had restoration of 
bowel continuity, PN was stopped within 1 year in 
35%, within 2 years in 50%, and within 5 years in 
77% (p=0.001), showing that restoring continuity 
significantly reduced long-term PN requirements. 

Akyıldız et al. [14] aimed to identify factors as-
sociated with adverse outcomes in 104 patients (46 
females, 58 males; mean age 66±13.4 years) with 
acute mesenteric ischemia (AMI) over a 4-year pe-
riod. The cause was arterial pathology in 71% of 
patients, venous thrombosis in 14%, and non-occlu-
sive ischemia in 12%. Abdominal pain occurred in 
97%. The 30-day mortality rate was 66%. Univar-
iate analysis showed mortality was associated with 
renal insufficiency (p=0.004), age over 70 years 
(p=0.02), comorbidities (p=0.001), leukocyte count 
over 18,000/mL (p=0.04), and small bowel necrosis 
over 100 cm (p<0.0001). Logistic regression anal-
ysis revealed independent predictors of mortality 
were small bowel necrosis over 100cm (p=0.002) 
and serum creatinine over 2 mg/dL (p=0.04). 

Aliosmanoglu et al. [15] aimed to discuss the 
effective factors on morbidity and mortality in pa-
tients who were operated on for acute mesenteric 
ischemia. Between 2006 and 2011, 95 patients, who 
underwent emergent surgery for acute mesenteric 
ischemia, were analyzed retrospectively. The study  

group consisted of 56 men (58.9%) and 39 women 
(41.1%), with an average age of 68.4±14.4 years. 
Elapsed time between the onset of the symptoms 
and the surgical operation was less than 24 hours 
in 47 (49.5%) cases, and more than 24 hours in 48 
cases (50.5%) (p<0.001). Although all of the pa-
tients had intestinal necroses, colon involvement 
was seen in 38 patients, and mortality was higher in 
this group of patients (p<0.001). Mortality rate was 
42.1%. This was higher in older patients, those with 
increased leukocyte levels, increased elapsed time 
to laparotomy, and when the colon was involved. 

Arnalich et al. [16] assessed the usefulness of 
plasma DNA for predicting outcomes in 130 patients 
undergoing laparotomy, 99 with confirmed acute 
mesenteric ischemia (AMI) and 31 non-AMI. The 
30-day mortality rate was higher in AMI patients 
than non-AMI patients (46.6% vs 19.4%, p<0.05). 
Median plasma DNA levels were also higher in 
AMI patients (7340 vs 2735 GE/ml, p<0.01) and 
AMI non-survivors (8830 vs 4970 GE/ml, p<0.05). 
The area under the ROC curve for plasma DNA 
predicting AMI was 0.708 (95% CI 0.701-0.890) 
and for 30-day mortality was 0.815 (95% CI 0.735 
-0.894). Multiple logistic regression analysis re-
vealed a 1.52-fold increased risk of hospital mortal-
ity for every 1000 GE/ml increase in plasma DNA. 

Bilgiç et al. [17] who aimed to investigate wheth-
er MPV was associated with outcome of acute mes-
enteric ischemia (AMI). Sixty-one patients who 
were operated for AMI were retrospectively evalu-
ated. Patients were divided into two groups: survi-
vors and non-survivors, according to the outcome, 
and the two groups were compared in terms of MPV 
levels and other prognostic factors. Urea, creatinine, 
alkaline phosphatase, amylase, gamma-glutam-
yl transferase and MPV levels were significantly 
higher in nonsurvivors, when compared to that of 
survivors. In addition, hypertension, atherosclerotic 
heart diseases and rhythm disorders were statisti-
cally significant risk factors for mortality. AMI is 
an uncommon but highly lethal surgical emergency. 
Our results indicate that an elevated MPV is asso-
ciated with a worse outcome in patients with AMI. 

A retrospective study by Caluwaerts et al. [18] 

of 214 ICU patients investigated prognostic factors 
for arterial acute mesenteric ischemia (AMI), which 
had a high 30-day mortality rate (71%). Non-occlu-
sive AMI was particularly prevalent, with AMI as 
a secondary diagnosis in 58% and half being sur-
gical patients requiring urgent procedures. Mortal-
ity was not different for those with aortic surgery. 
Three factors were associated with higher or lower 
mortality: maximal vasopressor (VP) dose (OR 1.20 
per unit increase), arterial lactate change in first 24h 
(OR 1.24 per unit increase), and anticoagulation 
(OR 0.19). 
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Study Year Sample size Outcome 

Adaba et al. 2016 113 patients Restoring bowel continuity after mesenteric infarction significantly reduced long-term PN requirements. 74% 
had arterial thromboembolism. 

Akyıldız et al. 2015 104 patients 30-day mortality was 66%. Mortality associated with renal insufficiency, age >70 years, comorbidities, high 
leukocyte count, and bowel necrosis >100 cm. 

Aliosmanoglu et al. 2013 95 patients 42.1% mortality rate. Higher in older patients, increased leukocytes, delayed laparotomy, and colon 
involvement. 

Arnalich et al. 2010 130 patients Plasma DNA levels predicted mortality in AMI patients. 

Bilgiç et al. 2015 61 patients Elevated MPV associated with worse outcomes in AMI. 

Caluwaerts et al. 2019 214 ICU patients 71% 30-day mortality. Mortality associated with max vasopressor dose, lactate change, lack of anticoagulation. 

Chou et al. 2021 303 patients 61% 30-day mortality unchanged over 23 years. Elevated WBC and lactate predicted mortality. 

Crawford et al. 2016 2,255 patients 24% inpatient mortality. Mortality risk factors included age, illness severity, comorbidities. 

Dinc et al. 2015 73 patients Mortality associated with gamma glutamyl transferase, RDW, anticoagulant use. 

Eslami et al. 2016 National inpatient 
sample 

Endovascular surgery increased 1.45-fold. Lower mortality than open surgery but overall mortality unchanged. 

Grotelüschen et al. 2019 302 surgical AMI 
patients 

68% postoperative mortality. Preoperative lactate, CRP, ICU stay predicted mortality. 

Gupta et al. 2011 861 bowel resection 
patients 

Variables predicted postoperative mortality (C-statistic 0.84) and morbidity (C-statistic 0.79). 

Jagielski et al. 2020 41 surgical AMI 
patients 

63.4% mortality, 100% if operated >24 hours after symptoms. 

Ksouri et al. 2022 114 AMI patients Colonic involvement associated with worse long-term outcomes. Inferior mesenteric artery occlusion predicted 
colonic involvement. 

Lemma et al. 2019 81 intervention 
patients 

Presenting to non-surgical services associated with delays and higher mortality. 

Leone et al. 2015 780 ICU AMI 
patients 

58% mortality. Age, SOFA score, lactate predicted mortality. 

Miao et al. 2019 88 surgery patients Low psoas muscle density predicted complications and 30-day mortality. 

Miyazawa & Kamo 2020 21 NOMI patients Earlier vasodilator treatment after CT associated with better 1-month survival. 

Nagaraja et al. 2015 117 MI patients Venous etiology nearly as common as arterial in this population and had lower mortality. 
Mortality predicted by etiology, residuals, etc. 

Nakamura et al. 2019 30 NOMI laparoto- 
my patients 

Intestinal pneumatosis on CT and high DIC score predicted poorer outcomes. Open abdomen strategy 
improved outcomes. 

Newton et al. 2011 142 AAMI revascu- 
larization patients 

69% morbidity, 30% mortality. Embolic etiology had higher morbidity and mortality than thrombotic. Several 
variables predicted outcomes. 

Ozturk et al. 2021 140 AMI patients Shock, exploration, hospital stay predicted morbidity. Several factors including age, time delay predicted 
mortality. 

Paladino et al. 2014 149 AMI surgery 
patients 

Older age, LDH, WBC, greater necrosis extent associated with higher mortality. 
Colon infarction and perforation also increased mortality risk. 

Park et al. 2012 40 AMI surgery 
patients 

32.5% in-hospital mortality. Hyperglycemia and high ASA grade were independent mortality predictors. 

Pedersoli et al. 2021 40 endovascular 62.5% 30-day mortality. No assessed variable significantly predicted mortality. 
AMI patients 

Salim et al. 2018 120 MVT patients 85% success with anticoagulation monotherapy. Mortality decreased from 19% to 3.2% over time. Age, timing, 
renal insufficiency predicted mortality. 

Sindall et al. 2020 AMI patients 2008- 
2015 

AAST grading scale had weak correlation with complications and mortality. Custom model better predicted 
mortality. 

Studer et al. 2015 91 AMI patients Mean lactate higher and pH lower within 6 hours pre-surgery. Lactate level and necrosis extent predicted 
mortality. 

Tolonen et al. 2021 AMI patients pre- 
and post-pathway 

Pathway implementation improved processes and reduced 30-day mortality from 51% to 25%. 

Vural & Ozozan 2021 37 All Independent Predictors (multivariate): Age Postoperative Mortality. 

Wu et al. 2020 108 obstructive AMI Independent Predictors (multivariate): Time to surgery, Platelet count, AOMI diagnosis 
30-day Postoperative Mortality. 

Wu & Zhou 2021 338 AMI Independent Predictors (multivariate): Diastolic BP, Blood lactate, Blood creatinine, 
Age, Blood pH, RDW 
Hospital Death. 

Yang et al. 2019 AMI (with/without 
colon involvement) 

Independent Predictors (mortality/recurrence): Colon ischemia, Serum procalcitonin level 
30-day Mortality, Short Bowel Syndrome (SBS). 

Yıldırım et al. 2017 AMI Independent Predictors (mortality/recurrence): Mannheim Peritonitis Index (MPI) score 
Mortality. 

Yılmaz & Cartı 2017 AMI Independent Predictors (mortality/recurrence): MPI score, Platelet-to-lymphocyte (P/L) ratio 
Mortality. 

Yun et al. 2013 SMA embolic AMI Independent Predictors (mortality/recurrence): Not applicable 
In-hospital mortality (surgical intervention). 
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A single center study by Chou et al. [19] evaluat-
ed presentation, management and outcomes of 303 
acute mesenteric ischemia (AMI) patients over 23 
years, excluding venous etiologies. Etiologies were 
49% embolic, 29% thrombotic, 22% non-occlusive 
(NOMI). 55% were women, 50% had atrial fibril-
lation, 23% were anticoagulated. Mean age was 
72± 13 years. 321 open and 24 endovascular pro-
cedures were performed in 242 patients; 85 (45%) 
embolic/thrombotic patients had revascularization 
while 39 (21%) had non-survivable bowel necrosis 
(NSBN). 30-day mortality remained unchanged at 
61% (p=0.91) but was worse for thrombotic etiolo-
gy (p=0.04). Since 2000, embolic events decreased 
(p=0.04) while more patients were made comfort 
measures only (CMO) preoperatively (50% to 70%, 
p=0.02); 55% were ultimately CMO. Elevated white 
blood cell count and lactate predicted 30-day mor-
tality (OR 3.0 and 2.8) and NSBN (OR 3.4 and 3.6). 

A population-based retrospective analysis by 
Crawford et al. [20] aimed to determine the contem-
porary incidence and outcomes of acute mesenteric 
ischemia (AMI) in Maryland during 2009-2013. Of 
3,157,499 adult hospital admissions, 2,255 (0.07%) 
had AMI, an annual rate of 10 per 100,000. Increas-
ing age, hypercoagulability, dysrhythmia, renal in-
sufficiency, illness severity, and tertiary hospital ad-
mission were AMI risk factors. Inpatient mortality 
was high (24%). Multivariate analysis found inde-
pendent death risk factors were age over 65, criti-
cal illness, mechanical ventilation, tertiary hospital 
admission, hypercoagulability, renal insufficiency, 
and dysrhythmia. 

A retrospective cohort study by Dinc et al. [21] of 
73 patients aimed to evaluate factors affecting mor-
tality in acute arterial mesenteric ischemia admitted 
to a single center between 2008-2013. The mean 
age was 69.3±12.6 years, 42.46% were female and 
57.53% were male. Patients were divided into those 
who died (Group 1, n=40) and those discharged 
alive (Group 2, n=33). Multivariate analysis showed 
that high gamma glutamyl transpeptidase and red 
cell distribution width levels and presence of anti-
coagulant use were statistically significant variables 
(p<0.05) associated with mortality. 

Eslami et al. [22] utilized the National Inpatient 
Sample (2003-2011) to evaluate whether increased 
use of endovascular surgery has affected in-hos-
pital mortality rates for acute mesenteric ischemia 
patients. Of patients treated with either open vas-
cular surgery or endovascular therapies, there was 
a 1.45-fold increase in endovascular utilization 
over the study period. Despite higher comorbidities 
(Elixhauser index 3±0.1 vs 2.7± 0.1, p=0.003), the 
endovascular group had significantly lower mortal-
ity, charges, and length of stay compared to open 
surgery. However, over the study period, there was 
no significant change in overall mortality, even with 
higher endovascular utilization. Factors associated  

with increased mortality were age, open surgery 
(OR 1.45, 95% CI 1.10-1.91, p=0.016) and bowel 
resection (OR 2.88, 95% CI 2.01-4.12). 

Grotelüschen et al. [23] analyzed data from 302 
surgical acute mesenteric ischemia (AMI) patients 
(2003-2014) to evaluate if AMI markers can pre-
dict mortality and guide early treatment initiation. 
115 (38%) were in the ICU at AMI diagnosis. 203 
(67%) underwent abdominal CT scans, of which 
68% showed specific AMI signs. 63 (21%) had em-
bolectomies. The postoperative mortality rate was 
68% (204 patients). Among survivors, 87% devel-
oped short bowel syndrome. Multivariate analysis 
revealed preoperative lactate >3mmol/L, C-reactive 
protein >100mg/L and ICU stay at diagnosis were 
associated with higher mortality. 

Gupta et al. [24] analyzed data on 861 patients 
who underwent bowel resection for acute mesenter-
ic ischemia (AMI) from the ACS-NSQIP database 
(2007-2008) to determine if certain variables can 
predict postoperative death and complications, in 
order to aid surgical decision-making. The patients 
had a median age of 69 years, with 30-day morbid-
ity and mortality of 56.6% and 27.9% respective-
ly. Variables significantly associated with mortality 
(C-statistic 0.84) included preoperative DNR sta-
tus, open wound, low albumin, dirty case, and poor 
functional status. Variables significantly associated 
with morbidity (C-statistic 0.79) included admission 
from chronic facility, recent MI, COPD, ventilator 
support, renal failure, prior cardiac surgery, and pro-
longed operative time. A risk calculator was devel-
oped to predict outcomes using these variables. 

Jagielski et al. [25] examined outcomes of 41 pa-
tients (27 women, 14 men; mean age 65.4 years) 
undergoing surgery for acute mesenteric ischemia 
over an unspecified time period. All patients had 
laparotomy performed; surgery within 24 hours of 
symptom onset occurred in 31.7%. Procedures in-
cluded embolectomy in 17.1%, bowel resection for 
necrosis in 51.2%, and exploratory laparotomy only 
in 31.7%. In-hospital mortality was 63.4% overall; 
all patients with surgery >24 hours from symptom 
onset died. Mortality was significantly lower if op-
erated within 24 hours (p=0.001). Female gender, 
age >65 years, obesity, diabetes, chronic kidney dis-
ease, and smoking were identified as factors associ-
ated with higher mortality. 

Ksouri et al. [10] investigated the prevalence, 
risk factors, and outcomes associated with colonic 
involvement among 114 patients with acute mesen-
teric ischemia (AMI) treated at an intestinal stroke 
center from 2009-2018. Colonic involvement on CT 
scan was identified in 28% of patients, with right 
colon being most commonly involved (91%) and 
wall thickening the most common finding (84%). 
Occlusion of the inferior mesenteric artery was the 
only statistically significant risk factor for colonic 
involvement (35% vs 15%, p=0.02). Compared to 
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patients without colonic involvement, those with co-
lonic involvement had increased rates of trans mural 
colonic necrosis (13% vs 0%, p=0.006), short bowel 
syndrome (16% vs 4%, p=0.04), need for long-term 
parenteral nutrition (19% vs 5%, p=0.03), and death 
during follow-up (22% vs 10%, p=0.03). 

A single center retrospective study by Lemma 
et al. [26] aimed to evaluate factors affecting treat-
ment delays in 81 patients undergoing intervention 
for acute superior mesenteric artery thrombosis or 
embolism during 2006-2015. Overall 30- and 90-
day mortality were 62% and 65% respectively. 
Patients were divided into two groups based on 
first evaluating physician specialty-surgical (SER) 
versus non-surgical (non-SER). Presenting first 
to non-SER was independently associated with 
door-to-operation time over 12 hours (OR 3.7, 
p=0.025) compared to SER (median times 15.2 vs 
10.1 hours). Length of stay was shorter (median 6.5 
vs 10.8 days, p=0.045) and 90-day mortality was 
lower (50% vs 74.5%, p=0.025) for the SER group. 

A multicenter retrospective study by Leone et 
al. [27] aimed to determine risk factors for death 
among 780 ICU patients with acute mesenteric is-
chemia (AMI) from 2008-2013. The mortality rate 
was 58%. Older age, higher SOFA score and lac-
tate >2.7mmol/L at diagnosis were independent risk 
factors for death. Prior peripheral vascular disease 
history and initial surgical treatment were protec-
tive against mortality. A survival score model was 
created using age and SOFA cutoffs from recursive 
partitioning analysis. Patients with a score of 0-2 
had significantly higher probability of survival ver-
sus a score of 3-4 (p<0.001). 

A retrospective study by Miao et al. [28] of 88 
patients undergoing surgery for acute mesenteric 
ischemia (AMI) between 2006-2019 investigated if 
low psoas muscle density (PMD), indicating sarco-
penia, is associated with worse short-term postop-
erative outcomes. PMD was measured on preoper-
ative CT scans and sex-specific cutoffs were used 
to define low PMD (lowest quartile). Thirty-nine 
percent of patients developed complications with-
in 30 days and 11.3% died. Patients with low PMD 
had significantly higher risks of complications and 
30-day mortality compared to patients with normal 
PMD in univariate analysis. In multivariate analysis, 
low PMD and low psoas muscle area independently 
predicted complications, while only low PMD was 
an independent predictor of 30-day mortality. 

A single-institution retrospective study by Mi-
yazawa and Kamo, [29] of 21 patients diagnosed 
with non-occlusive mesenteric ischemia (NOMI) 
on angiography aimed to investigate prognostic fac-
tors based on clinical data and CT findings. Patients 
were divided into “survivor” (n=8) and “non-sur-
vivor” (n=11) groups based on 1-month survival. 
CT findings, including bowel wall abnormalities 
and vessel diameters, did not significantly differ  

between groups. The only significant difference 
was time from CT to vasodilator treatment, which 
was shorter in survivors (median 187.5 vs 310 min, 
p=0.048). None of the other clinical information 
differed significantly between groups. 

A retrospective study by Nagaraja et al. [30] of 
117 patients with acute mesenteric ischemia at an 
Indian tertiary care center from 1997-2012 exam-
ined demographic, clinical, and outcome differences 
between arterial (52%) and venous (48%) etiology. 
Unlike Western countries where arterial occlusion 
predominates in older patients, venous thrombosis 
was nearly as common here, occurring in younger 
patients (median age 53 years) with longer symp-
tom duration who were less often hypotensive and 
had higher platelets, shorter bowel resections, fewer 
colonic resections, and lower mortality (27%) than 
arterial occlusion patients (51% mortality). Addi-
tional mortality predictors were longer symptom 
duration, lower albumin, higher creatinine, shorter 
residual bowel length, and arterial etiology. 

A retrospective study by Nakamura et al. [31] of 
30 patients undergoing emergency laparotomy for 
non-occlusive mesenteric ischemia (NOMI) from 
2013-2017 aimed to determine prognostic factors 
and examine if an open abdomen second look sur-
gery strategy (OSS) improves outcomes. Multivar-
iate analysis revealed presence of intestinal pneu-
matosis on CT (odds ratio 0.054, p=0.018) and 
higher DIC score (odds ratio 1.892, p=0.027) were 
independently associated with poorer discharge 
outcome. After instituting an OSS protocol, oper-
ation time and bleeding amount were significantly 
reduced compared to prior standard single laparot-
omy. 

A report by Newton et al. [32] investigates out-
comes following revascularization for acute arteri-
al mesenteric ischemia (AAMI) utilizing data from 
the American College of Surgeons National Surgi-
cal Quality Improvement Program database. They 
identified 142 cases of AAMI, with 71 classified 
as thrombotic and 71 as embolic based on revascu-
larization codes. The mean age of patients was 66 
years, with 84% being white and 54% female. Un-
adjusted major morbidity and mortality rates were 
69% and 30%, respectively. Thrombotic AAMI 
cases were associated with lower body mass index, 
significant weight loss, and a history of smoking, 
while embolic cases were more likely to present 
emergently with sepsis. Morbidity and mortality 
rates were higher for embolic (78% and 38%) com-
pared to thrombotic AAMI (61% and 23%). Mul-
tivariable predictors of morbidity included bowel 
resection, transfer admission, and involvement of 
a surgical resident, while predictors of mortality 
included impaired functional status, increased age, 
and postoperative sepsis. The cause of AAMI itself 
did not significantly predict morbidity or mortality. 
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A retrospective study by Ozturk et al. [11], con-
ducted at Ege University Faculty of Medicine, re-
viewed the records of 140 patients hospitalized with 
acute mesenteric ischemia (AMI) between May 
1997 and August 2013. Multiple Logistic Regres-
sion analysis, employing the Enter method and ad-
justing for confounding factors, was used to assess 
demographic and clinical features as predictors of 
morbidity and mortality. The results revealed that 
shock, exploration, and length of hospital stay were 
statistically significant factors affecting morbidity, 
while age, cardiac comorbidities, ASA scores, time 
delay to surgery, presence of acidosis and shock, or-
gans involved, type of surgery, medical treatment, 
and small bowel length under 100 cm were signifi-
cant predictors of mortality. The study highlights the 
critical importance of early diagnosis, emphasizing 
parameters such as age and time delay in predicting 
mortality, particularly for patients presenting with 
shock and acidosis. 

A retrospective study by Paladino et al. [33], 
spanning from September 2003 to August 2011, 
aimed to assess the impact of various risk factors 
on mortality in 149 patients who underwent surgery 
for Acute Mesenteric Ischemia (AMI). Among the 
findings, a significantly higher mortality rate was 
associated with older age (mean 79.9 years), elevat-
ed LDH serum levels (695 UI/L), increased white 
blood cell count (25.1 X 10

^3
/mm

3
), and a great-

er extent of necrosis. Comorbidities did not show a 
significant correlation with mortality. Multivariate 
analysis highlighted a substantially higher risk of 
death in patients with right colon and massive small 
bowel infarction (adjOR=3.58; 95% CI=1.36-9.42) 
and intestinal perforation (adjOR=31.1; 95% CI= 
2.45-395.7). 

A study by Park et al. [34], conducted between 
January 2001 and June 2009, aimed to identify prog-
nostic factors and risk scores influencing in-hospital 
mortality in acute mesenteric ischemia (AMI) pa-
tients. Forty consecutive patients who underwent 
AMI-related surgery were retrospectively analyzed. 
The overall in-hospital mortality rate was 32.5%. 
Univariate analysis revealed several significant 
predictors of mortality, including decreased mental 
status, shock at admission, symptom duration, vari-
ous laboratory parameters, pH, coagulation factors, 
length of remnant bowel, postoperative inotropics, 
Acute Physiology and Chronic Health Evaluation 
II (APACHE II), and American Society of Anes-
thesiologists (ASA) grading. In the multivariate 
analysis, hyperglycemia and higher ASA grades 
(>II) emerged as independent prognostic factors for 
in-hospital mortality. 

In a retrospective analysis by Pedersoli et al. [12] 
spanning from January 2011 to December 2019, the 
study aimed to determine 30-day mortality rates and 
identify predictors for survival in patients undergo-
ing endovascular revascularization for acute mes- 

enteric ischemia (AMI) resulting from thrombotic 
occlusion of the celiac or superior mesenteric artery 
due to atherosclerosis at the vessel origin. The anal-
ysis included 40 patients, revealing a 30-day mor-
tality rate of 62.5%. However, none of the assessed 
factors, including sex, age, smoking history, ab-
dominal angina history, pre-interventional CT find-
ings of bowel necrosis, vessel disease, patency of 
the inferior mesenteric artery, outpatient or inpatient 
occurrence of ischemia, onset during ITU stay, ele-
vated pre-interventional serum lactate levels, total 
leukocyte count, platelet/lymphocyte ratio, and neu-
trophil/lymphocyte ratio, were found to be statisti-
cally significantly associated with 30-day mortality. 

A retrospective study by Salim et al. [35], con-
ducted between 2000 and 2015, aimed to evaluate 
the outcomes, prognostic factors, and failure rates 
of anticoagulation monotherapy in patients with 
mesenteric venous thrombosis (MVT), identify-
ing instances requiring bowel resection. Among 
120 patients diagnosed with MVT, seven died due 
to autopsy-verified MVT without bowel resection, 
while 15 underwent immediate bowel resection 
without anticoagulation therapy. Of the remaining 
98 patients treated with anticoagulation monother-
apy, 85% were successfully managed, but 15 pa-
tients failed, leading to seven bowel resections and 
eight endovascular therapies. The 30-day mortality 
rate significantly decreased from 19.0% in the ear-
lier (2000-2007) to 3.2% in the later (2008-2015) 
part of the study period. Independent predictors of 
increased mortality included age ≥75 years, man-
agement during the earlier time period, and renal 
insufficiency at admission. 

A single-center retrospective chart review by 
Sindall et al. [36] to assess the correlation between 
the AAST grading scale for acute mesenteric is-
chemia (AMI) and the severity of complications. 
In the study encompassing inpatients aged over 17 
from 2008 to 2015, AAST grades (1-5) were as-
signed based on a comprehensive review of clinical, 
imaging, operative, and pathology findings. Two 
independent raters applied the scales, achieving 
poor interrater agreement. The overall AAST grade 
demonstrated a weak correlation with both Cla-
vien-Dindo complication severity (rho=0.27) and 
mortality (rho=0.21). Notably, computed tomogra-
phy, pathology, and clinical grades did not exhibit 
significant correlations with mortality or compli-
cation severity. However, a mortality prediction 
model incorporating operative grade, vasopressor 
use, preoperative serum creatinine, and lactate lev-
els demonstrated excellent discrimination (c-index= 
0.93). 

A retrospective study by Studer et al. [37], con-
ducted between January 2006 and December 2012, 
aimed to assess the correlation between repeated 
preoperative serum lactate levels and bowel necro-
sis while identifying risk factors for a lethal out- 
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come in patients with acute mesenteric ischemia 
(AMI). Among 91 patients with confirmed AMI, 
the in-hospital mortality rate was 42.9%. Analysis 
of 209 preoperative lactate measurements revealed 
that, within six hours before surgery, the mean se-
rum lactate level was significantly higher, and the 
mean pH lower compared to measurements taken 
over six hours prior. In a subgroup of 34 patients 
with at least two lactate measurements within 24 
hours before surgery, logistic regression analysis 
identified the length of necrotic bowel and the high-
est lactate value 24 hours before surgery as inde-
pendent risk factors for mortality. 

A retrospective comparative study by Tolonen et 
al. [38] aimed to analyze the impact of implementing 
a pathway on patient management and outcomes in 
occlusive arterial acute mesenteric ischemia (AMI) 
cases. Conducted between 2014 and April 2020, 
the study compared patients treated before pathway 
implementation (pregroup, 2014-2017) with those 
treated post-implementation (post group, May 2018 
to April 2020) in a secondary and tertiary referral 
center. The post group, comprising 67 patients, 
demonstrated improved diagnostic methods with 
increased use of contrast-enhanced computed to-
mography. Additionally, the post group experienced 
a shorter mean in-hospital delay to the operating 
room, more frequent revascularization, particularly 
through endovascular treatment, and significantly 
lower 30-day mortality compared to the pregroup 
(25% vs. 51%). Multivariate analysis confirmed 
that being managed in the post group was a protec-
tive factor for 30-day mortality. 

In a retrospective study by Vural and Vefik 
Ozozan [39], the clinical utility of neutrophil-lym-
phocyte ratio (NLR) and platelet-lymphocyte ratio 
(PLR) in predicting postoperative mortality among 
patients undergoing surgery for acute intestinal is-
chemia (AII) was investigated. The study included 
37 consecutive patients operated for AII between 
January 2014 and September 2019. Prognostic fac-
tors such as age, sex, preoperative white blood cell 
count (WBC), C-reactive protein (CRP), neutro-
phil, lymphocyte, and platelet counts were exam-
ined. Univariate analysis identified age, WBC, and 
neutrophil count as predictors of postoperative mor-
tality. However, in multivariate analysis, only age 
(OR =1.14; 95% CI, 1.005-1.303; p=0.02) emerged 
as an independent variable predicting postoperative 
mortality. 

Wu et al. [40] aimed to investigate the clinical 
manifestations and identify risk factors for post-
operative mortality in patients diagnosed with ob-
structive acute mesenteric ischemia (AMI). The 
study included 108 cases, with an average age of 
57.1 years, consisting of 58 arterial occlusive mes-
enteric ischemia (AOMI) and 50 mesenteric venous 
thrombosis (MVT) cases. AOMI patients were old-
er and had a higher frequency of comorbidities like  

heart disease, hypertension, and diabetes, while 
MVT had more male patients and a higher frequen-
cy of liver disease. Of the 77 patients undergoing 
laparotomy, the 30-day postoperative mortality rate 
was 29.9%. Multivariate logistic regression analy-
sis revealed that the time interval from admission to 
surgery, platelet count, and AOMI were independ-
ent predictors of 30-day mortality after exploratory 
laparotomy for obstructive AMI. Further analysis 
within the AOMI subgroup identified platelet count 
as independent risk factors for 30-day postoperative 
mortality. 

Wu and Zhou [41] utilized both traditional sta-
tistics and machine learning approaches to develop 
and validate prediction models for hospital death 
in patients with acute mesenteric ischemia (AMI), 
utilizing data from the Medical Information Mart 
for Intensive Care (MIMIC III) electronic clinical 
database. Among 338 eligible AMI patients, the co-
hort was divided into a training group (n=238) and a 
validation group (n=100). Independent risk factors 
for hospital death, including diastolic blood pres-
sure, blood lactate, blood creatinine, age, blood pH, 
and red blood cell distribution width, were identi-
fied through univariate and multivariate logistic re-
gression analyses. The traditional statistics nomo-
gram and the optimal machine learning model both 
demonstrated good discrimination (AUC=77.0% 
and 82.9%, respectively) and calibration in the val-
idation cohort. Decision curve analysis indicated 
that the machine learning model provided a greater 
net benefit than the nomogram. 

In a retrospective cohort study by Yang et al. [42] 

to compare outcomes between patients with isolat-
ed acute mesenteric ischemia (AMI) and those with 
AMI and colon involvement (CI), while identifying 
predictors of worse outcomes. Among 199 AMI pa-
tients, 39 were diagnosed with AMI with CI, and 
160 had AMI without CI. Patients with CI exhibited 
higher 30-day mortality (49% vs. 10%) and short 
bowel syndrome (SBS) incidence (49% vs. 19%) 
compared to those without CI. AMI patients with 
CI had a higher rate of bowel resection and sec-
ond-look laparotomy. For those with CI, emergent 
laparotomy was associated with a shorter hospital 
stay and lower SBS incidence than initial endovas-
cular therapy. Patients with ostomy had lower rates 
of repeated bowel resection and SBS than those 
with primary bowel anastomosis. Serum procalci-
tonin level and colon ischemia were identified as 
risk factors for 30-day mortality and SBS in AMI 
patients. 

A retrospective study by Yıldırım et al. [43] 
aimed to investigate factors influencing mortality in 
patients diagnosed with acute mesenteric ischemia 
(AMI) and treated at the General Surgery Clinic be-
tween January 2008 and December 2014. The study 
included 46 patients, with 27 experiencing mortality 
(58.7%) and 19 surviving (41.3%). Factors such as 
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age, gender, accompanying disorders, clinical, lab-
oratory, and radiologic findings, duration until lap-
arotomy, postoperative complications based on the 
Mannheim Peritonitis Index (MPI), surgical treat-
ment, type of ischemia, and surgical outcomes were 
evaluated. The mean MPI score was significantly 
higher in the deceased group (25.0±6) compared 
to the survivors (16.8±4.7), with a notable corre-
lation between increased MPI score and mortality 
(p<0.001). Specifically, patients with an MPI score 
of 26 or higher had a higher mortality rate (51.9%), 
while those with a score of 25 or lower had a higher 
survival rate (89.5%). 

A retrospective study Yılmaz and Cartı [44]aimed 
to evaluate the predictive value of the Mannheim 
Peritonitis Index (MPI) and platelet-to-lymphocyte 
(P/L) ratio in the prognosis of acute mesenteric is-
chemia (AMI). The study included 34 patients diag-
nosed with AMI between September 2014 and April 
2016, categorized into survival and non-survival 
groups. Among the patients, 55.9% were male, and 
44.1% were female. Of the total, 55.9% were dis-
charged with complete recovery, while 44.1% suc-
cumbed to the condition. The mean MPI value was 
significantly higher in those who died (21.13±7.55) 
compared to survivors (16.00±5.24, p=0.026). Sim-
ilarly, the P/L ratio was higher in non-survivors 
(288.48±233.01) compared to survivors (373.82± 
389.62, p=0.045). 

This retrospective study by Yun et al. [45] aimed 
to investigate the treatment outcomes and identify 
post-treatment prognostic factors in acute mesen-
teric ischemia caused by superior mesenteric artery 
(SMA) embolism. Clinical data from 32 episodes 
in 30 patients, including 2 recurrent cases were re-
viewed. The median patient age was 74 years, with 
50% being male. Conservative treatment was pur-
sued in 5 patients without clinical evidence of bow-
el gangrene, resulting in no deaths. Surgical inter-
ventions, including 25 embolectomies and 2 bowel 
resections alone, were performed in 27 patients, 
with 30% in-hospital mortality. Most bowel resec-
tions were limited, and the overall 1-, 3-, and 5-year 
survival rates after successful treatment were 96%, 
73%, and 44%, respectively, regardless of treatment 
type. Notably, no variables, including age, gender, 
presence of bowel gangrene, and symptom dura-
tion, were associated with mortality after surgical 
intervention. 

In our study, the Etiology of AMI was also vari-
able among patients. 915 patients had arterial occlu-
sive mesenteric ischemia (AOMI), 354 patients had 
mesenteric venous thrombosis and 193 patients had 
non-occlusive mesenteric ischemia (NOMI) while 
7678 patients had either other secondary cause of 
AMI or the etiology was unspecified. 

In our study, age and gender were factors relat-
ed to demographics included in the current review.  

Age was reported by 15 studies and was significant-
ly associated with mortality (OR 1.19, 95% CI 1.09 
-1.29; p<0.00001; I

2
=82%). Gender was assessed in 

18 studies. It was analyzed as male versus female 
but it could not achieve statistical significance (OR 
0.96, 95% CI 0.85-1.07; p=0.46; I

2
=34%). 

In our study, comorbidities and past illnesses in-
cluded were cancer, chronic renal disease, diabetes 
mellitus, hypertension, patient dependency, periph-
eral vascular disease, previous surgery, and cere-
brovascular disease. Among these factors, chronic 
renal disease was not significantly related to mortal-
ity, while patient dependency was among the factors 
that were significantly related to mortality. Chron-
ic renal disease was reported by five studies (OR 
2.25, 95% CI 0.97-5.21; p=0.06; I

2
=64%). Patient 

dependency was reported by five studies (OR 2.84, 
95% CI 1.99-4.07; p<0.00001; I

2
=24%). Diabetes 

was reported by 10 studies (OR 1.54, 95% CI 1.00-
2.39; p=0.05; I

2
=69%). Additionally, comorbidities 

and past illnesses that were significantly related 
to mortality included cancer that was reported by 
two studies (OR 2.01, 95% CI 1.05-3.85; p=0.04; 
I
2
=0%). Hypertension didn’t significantly related to 

mortality and reported by 10 studies (OR 1.60, 95% 
CI 0.82-3.15; p=0.17; I

2
=87%). Peripheral vascu-

lar disease (PVD) was not significantly related to 
mortality and mentioned by six studies (OR 0.74, 
95% CI 0.52-1.04; p=0.08; I

2
=54%). Previous sur-

gery was not significantly related to mortality and 
was reported by five studies (OR 1.11, 95% CI 0.56-
2.17; p=0.77; I

2
=74%) and cerebrovascular disease 

that was reported by two studies (OR 0.77, 95% CI 
0.27-2.24; p=0.64; I

2
=4%). 

In our study, within cardiovascular diseases, the 
following diseases were included; arrhythmia, atrial 
fibrillation, cardiac failure and coronary artery dis-
ease. Out of these arrhythmias and cardiac failure 
attained a statistically significant relationship with 
mortality. Arrhythmia was reported by three stud-
ies (OR 2.33, 95% CI 1.16-4.70; p=0.02; I

2
=60%), 

coronary artery disease that was reported by three 
studies (OR 1.68, 95% CI 1.35-2.10; p<0.00001; 
I
2
=0%), and cardiac failure was mentioned in five 

studies (OR 2.01, 95% CI 1.36-2.98; p=0.0005; 
I
2
=77%) while those factors that failed to estab-

lish a statistically significant relation with mortal-
ity include atrial fibrillation that was reported by 
four studies (OR 1.00, 95% CI 0.77-1.31; p=0.98; 
I
2
=33%). 

In our study, abdominal pain, hypotension, small 
bowel involvement, small & large bowel involve-
ment, and large bowel involvement were included 
as part of the disease presentation. Abdominal pain 
and large bowel involvement were significantly as-
sociated with mortality. Small and large bowel in-
volvement was reported in three studies (OR 2.25, 
95% CI 0.96-5.27; p=0.06, I

2
=63%) large bowel 

involvement was reported by seven studies (OR 
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2.74, 95% CI 1.14-6.59; p=0.02; I
2
=79%) while ab-

dominal pain was reported by five studies and had 
a significant association with mortality (OR 0.31, 
95% CI 0.14-0.72; p=0.006; I

2
=0%). Small bowel 

involvement was reported in three studies showed 
no significant relation with mortality (OR 1.15, 
95% CI 0.40-3.27; p=0.8, I

2
=78%). 

In our study, radiological findings selected were 
bowel wall thickening, mesenteric or portal ve-
nous gas, and pneumatosis intestinalis. Bowel wall 
thickening was reported by three studies and was 
not associated with a significant decrease in mortal-
ity (OR 0.62, 95% CI 0.35-1.07; p=0.08; I

2
=0%), 

furthermore, mesenteric or portal venous gas and 
pneumatosis intestinalis could not establish relation 
with mortality. Mesenteric or portal venous gas was 
reported by three studies (OR 1.35, 95% CI 0.68-
2.70; p=0.39; I

2
=0%) and pneumatosis intestinalis 

was reported by three studies (OR 0.58, 95% CI 
0.09-3.83; p=0.58; I

2
=76%). 

In our study, creatinine and lactate are two bio-
chemical parameters that were included and were 
significantly associated with increased mortality. 
Creatinine was reported in five studies (OR 1.59, 
95% CI 1.18-2.14; p=0.0002; I

2
=69%) and lactate 

was reported as a risk factor in four studies (OR 
1.40, 95% CI 1.23-1.60; p<0.00001; I

2
=0%). 

In our study, factors related to medical and sur-
gical management related to mortality included 
in this review were Anticoagulation, antiplatelet, 
bowel resection, inotropes, revascularization, sec-
ond-look surgery, primary anastomosis, and delay 
to surgery. Treatment with anticoagulation was as-
sociated with decreased mortality. It was reported in 
five studies (OR 0.30, 95% CI 0.10-0.88; p=0.03; 
I
2
=82%). Revascularization was not significantly 

related to decreased mortality and was reported in 
two studies (OR 0.55, 95% CI 0.09-3.35; p=0.52; 
I
2
=2%). On the other hand, management with ino-

tropes was reported by two studies and was related 
with significantly increased mortality (OR 10.29, 
95% CI 3.24-32.67; p<0.0001; I

2
=31%). Delay to 

surgery that was reported by four studies and also 
established a significant association to mortality 
(OR 6.35, 95% CI 1.32-30.60 p=0.02; I

2
=94%). 

Antiplatelet was reported by two studies and was 
significantly related to mortality (OR 1.21, 95% CI 
0.70-2.09; p=0.049; I

2
=35%). Bowel resection was 

reported by 11 studies and could not establish a sta-
tistically significant association with mortality (OR 
0.93, 95% CI 0.45-1.93; p=0.84; I

2
=94%). Primary 

anastomosis was reported by two studies and was 
not a significant predictor of mortality (OR 1.13, 
95% CI 0.49-2.63; p=0.78; I

2
=60%). Second look 

surgery was reported by four studies and was not a 
significant predictor of mortality (OR 1.20, 95% CI 
0.73-1.98; p=0.46; I

2
=0%). 

Conclusion: 
In conclusion, this comprehensive review inves-

tigated clinical predictors of mortality in patients 
with acute mesenteric ischemia (AMI) from stud-
ies conducted between 2010 and 2022. The review 
encompassed a diverse range of factors, including 
demographics, comorbidities, cardiovascular dis-
eases, disease presentation, radiological findings, 
biochemical parameters, and medical and surgical 
management. 

Noteworthy findings included the significant 
association of age, patient dependency, diabetes, 
cancer, arrhythmia, cardiac failure, abdominal pain, 
large bowel involvement, elevated creatinine, and 
lactate levels with increased mortality. Conversely, 
anticoagulation treatment demonstrated a signifi-
cant decrease in mortality, while inotropic support 
and delayed surgery were associated with elevated 
mortality. The study underscores the multifactorial 
nature of AMI prognosis, emphasizing the impor-
tance of a holistic approach considering various 
clinical elements for risk assessment and manage-
ment decisions. 
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