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Purpose: The study aimed to report the clinical manifestation and identify the risk factors 
for postoperative mortality in patients who were diagnosed with obstructive acute mesenteric 
ischemia (AMI) based on a survey of a hospital in western China.
Patients and Methods: We reviewed clinical data of 108 patients with obstructive AMI at 
West China Hospital, Sichuan University, from 2011 to 2017. Clinical characteristic was 
described and compared. Factors affecting postoperative survival were analyzed.
Results: A total of 108 obstructive AMI cases were included in this study, with an overall 
average age of 57.1 years, including 58 arterial occlusive mesenteric ischemia (AOMI) and 
50 mesenteric venous thrombosis (MVT). AOMI patients were older and had a significantly 
higher frequency of these comorbidities, including heart disease, hypertension, and diabetes. 
In comparison, MVT had a significantly higher proportion of male patients and a higher 
frequency of liver disease. A total of 77 patients underwent laparotomy, and the 30-day 
postoperative mortality rate was 29.9%. Multivariate logistic regression analysis showed that 
the time interval from admission to surgery (adjust OR 1.19; 95% CI [1.07–1.34], P = 0.005), 
platelet count (adjust OR = 0.98; 95% CI [0.97–0.99], P = 0.008) and AOMI (adjust OR = 
5.55; 95% CI [1.36–22.55], P = 0.017) were independent predictors of 30-day mortality after 
exploratory laparotomy for obstructive AMI. Further analysis of the 45 AOMI showed that 
the time interval from admission to surgery (adjustOR 1.22; 95% CI [1.01–1.47], P = 0.036) 
and platelet count (adjustOR = 0.98; 95% CI [0.97–0.99], P = 0.020) were independent risk 
factors for 30-day postoperative mortality of AOMI.
Conclusion: Early identification of AOMI, improving the efficiency of enhanced CT examina-
tion, strengthening doctor–patient communication, active laparotomy, and optimize platelet 
management may also help reduce the overall short-term mortality of obstructive AMI. 
Building the multidisciplinary team model of diagnostic imaging, vascular intervention, and 
surgical treatment to manage obstructive AMI may be urgently needed in western China.
Keywords: obstructive acute mesenteric ischemia, risk factors, laparotomy, outcome

Introduction
Acute mesenteric ischemia (AMI) can generally be defined as a type of disease, 
usually a sudden insufficient supply of blood in the intestine, including arterial 
occlusive mesenteric ischemia (AOMI, 65–75%), mesenteric venous thrombosis 
(MVT, 5–15%) and nonocclusive mesenteric ischemia (NOMI, 10–30%).1 The first 
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two types of acute mesenteric ischemia can be summarized 
as obstructive AMI. Thrombosis and embolism are usually 
located in the superior mesenteric artery (SMA) or super-
ior mesenteric vein (SMV) in obstructive AMI. Although 
AMI is an uncommon surgical emergency, the annual 
incidence rate is 0.09% to 0.2%, which often brings cata-
strophic troubles for patients with a mortality rate of 40% - 
100%.1,2 A high index of suspicion of this disease and 
a positive diagnostic method are conducive to distinguish 
from other benign abdominal pain diseases, thus contribut-
ing to early intervention and improving the prognosis.3 

Most studies on obstructive AMI have been reported 
abroad, which are still scarce in china, and the samples 
are small (usually less than 30 cases), clinical character-
istics, comorbidities, and management practice are poorly 
depicted.4,5

Regardless of the cause, obstructive AMI is a surgical 
emergency that requires systemic support and surgical treat-
ment. Because of the non-specific symptoms and possible 
delay in diagnosis, a large portion of patients with obstruc-
tive AMI had intestinal necrosis and secondary peritonitis on 
admission. For these patients, laparotomy, removal of the 
necrotic intestine, and restoration of blood supply to the 
remaining intestine are usually a definite method of surgical 
treatment, unfortunately, carries significant morbidities and 
mortalities.6 Identifying the factors affecting postoperative 
mortality for these patients will help provide appropriate risk 
stratification during preoperative preparation and further 
optimize the management of obstructive AMI.

This study aims at presenting the clinical characteris-
tics of obstructive AMI based on a survey of a hospital in 
western China. It also investigates the prognostic factors 
that can be used to determine therapeutic options and 
facilitate optimal decision-making of obstructive AMI dur-
ing daily clinical practice.

Materials and Methods
Patient Data
We conducted a retrospective, single-center study of patients 
confirmed obstructive AMI at West China Hospital of 
Sichuan University from January 2011 to December 2017. 
A total of 108 cases were included. The diagnosis of 
obstructive AMI was based on clinical symptoms, imaging 
characteristics, and pathological reports after surgery. The 
following data were collected: age, gender, current medical 
history, comorbidities, routine admission laboratory tests 
(such as blood test, coagulation test, biochemical test), 

medical imaging examination, and postoperative pathology 
report of surgical patients. Decisions to withhold and with-
draw for each patient were based on their clinical evaluation 
and hospital course. Hospital records and phone calls with 
family members were used to get 30-day mortality of all 
patients. This study was conducted in accordance with the 
Declaration of Helsinki and was performed with approval 
from the Institutional Review Board of West China Hospital, 
Sichuan University, Chengdu, Sichuan, China. The present 
study did not affect the management of medical care and 
used anonymous methods to collect data, so it was exempt 
from the patients’ informed consent.

Statistical Analysis
Patient demographics, clinical symptoms, concomitant dis-
eases, physical examination, blood test results, and the 
data regarding the type of occlusive cause were analyzed. 
The study group was divided into subgroups based on the 
cause of ischemia and survival for statistical analyses.

Data are expressed as proportions for dichotomous vari-
ables and as mean ± standard deviation or median with 
interquartile range (25th–75th percentiles) for continuous 
variables. Comparisons of independent two groups were 
chosen by using the Student’s t-test where numerical vari-
ables were normally distributed or using the Mann Whitney 
U-test when they were not normally distributed. The Chi- 
squared test was used to compare nominal data, and the 
Fisher exact test was used if necessary. More than two- 
group comparisons of independent numerical variables 
were performed by using the One Way ANOVA test when 
variables were normally distributed or the Kruskal Wallis 
test when they were not normally distributed. Risk factors 
affecting postoperative mortality were analyzed by univari-
ate analysis. Factors with P < 0.05 at univariate analysis 
were included in a final forward logistic regression multi-
variate model. The odds ratio (OR) with a 95% confidence 
interval (CI) was calculated as an estimate of relative risk.

All the tests were two-tailed. All statistical analyses 
were performed using the R software for windows (version 
3.5.3). P < 0.05 was considered statistically significant.

Results
Patient Information and Clinical 
Presentation
A total of 108 patients (71 males and 37 males; mean age 
57.1) with obstructive AMI were included in this study. 
All patients were divided into two types according to the 
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location of thrombus or embolism, AOMI for 53.7% (n = 
58), and MVT for 46.3% (n = 50). The most common 
comorbidities were previous abdominal surgery (n = 39; 
36.1%), followed by hypertension (n = 28; 25.9%), cardiac 
disease (coronary artery disease, atrial fibrillation, or heart 
valve disease; n = 26; 24.1%), liver disease (chronic hepa-
titis or cirrhosis; n = 14; 13.0%), diabetes (n = 11; 10.2%), 
peripheral vascular disease (n = 9, 8.3%).

AOMI patients were older (64.1 vs 49.1 years; P < 0.001) 
with a lower proportion of male (55.2% vs 78.0%; P = 0.013) 
compared to MVT patients. Moreever, AOMI patients 
experienced cardiac disease (37.9% vs 8.0%; P < 0.001), 
hypertension (34.5% vs 16.0%; P = 0.029), and diabetes 
(15.5% vs 4.0%; P = 0.048) more often. While MVT patients 
had a higher proportion of liver disease (22.0% vs 5.2%; P = 
0.009). Table 1 presents a comparsion of demographic char-
acteristics and major comorbidities observed in patients with 
a different type of obstructive AMI.

With regard to initial clinical symptoms, the following 
initial symptoms were common, including abdominal pain 

(n = 102; 94.4%), abdominal distension (n = 35; 32.4%), 
vomiting (n = 16; 14.8%), blood stool (n = 15; 13.9%) and 
diarrhea (n = 8; 7.4%). About physical findings, abdominal 
tenderness (n = 80; 74.1%) was the most common pre-
senting sign, other signs included rebounding pain (n = 69; 
63.9%) and muscle guarding (n = 62; 57.4%). Besides, the 
clinical symptoms and physical findings among different 
types of obstructive AMI were not statistically different. 
Table 2 presents a comparison of the initial clinical symp-
toms and physical findings observed in patients with 
a different type of obstructive AMI.

Imaging and Laboratory Evaluation
A total of 100 patients underwent contrast-enhanced com-
puted tomography (CT) examination, thrombosis or embo-
lism were found in 72 (72%) patients. Abnormalities related 
to AMI were found in 82 cases (82%), including the thick-
ening intestinal wall, pneumatosis intestinalis, and free peri-
toneal fluid. In this study, the sensitivity of the diagnosis of 
obstructive AMI based on contrast-enhanced CT was 82%.

Table 1 Demographic Characteristics and Major Comorbidities for Different Types of Obstructive AMI

ALL (n = 108) MVT (n = 50) AOMI (n = 58) P

Age, year 57.1±16.8 49.1±16.1 64.1±14.3 <0.001

Male (%) 71 (65.7) 39 (78.0) 32 (55.2) 0.013

Weight (kg, IQR) 65 (55–75) 70 (56–78) 59 (50–70) 0.122
Cardiac disease (%) 26 (24.1) 4 (8.0) 22 (37.9) <0.001

Hypertension (%) 28 (25.9) 8 (16.0) 20 (34.5) 0.029

Diabetes (%) 11 (10.2) 2 (4.0) 9 (15.5) 0.048
Liver disease (%) 14 (13.0) 11 (22.0) 3 (5.2) 0.009

Peripheral vascular disease (%) 9 (8.3) 7 (14.0) 2 (3.4) 0.103

Abdominal surgery (%) 39 (36.1) 22 (44.0) 17 (29.3) 0.113

Notes: Cardiac disease includes coronary heart disease, atrial fibrillation, and heart valve disease; Liver disease includes chronic hepatitis and cirrhosis. 
Abbreviations: AOMI, arterial occlusive mesenteric ischemia; MVT, mesenteric venous thrombosis.

Table 2 Initial Clinical Symptoms and Physical Findings for Different Types of Obstructive AMI

ALL (n = 108) MVT (n = 50) AOMI (n = 58) P

Clinical symptoms
Abdominal pain (%) 102 (94.4) 47 (94.0) 55 (94.8) 0.851

Vomiting (%) 16 (14.8) 5 (10.0) 11 (19.0) 0.191
Abdominal distension (%) 35 (32.4) 20 (40.0) 15 (25.9) 0.118

Diarrhea (%) 8 (7.4) 3 (6.0) 5 (8.6) 0.881

Bloody stools (%) 15 (13.9) 7 (14.0) 8 (13.8) 0.975

Physical findings
Abdominal tenderness (%) 80 (74.1) 35 (70.0) 45 (77.6) 0.370
Rebounding pain (%) 69 (63.9) 31 (32.0) 38 (65.5) 0.704

Muscle guarding (%) 62 (57.4) 26 (52.0) 36 (62.1) 0.291

Abbreviations: AOMI, arterial occlusive mesenteric ischemia; MVT, mesenteric venous thrombosis.
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Leukocytosis, with a mean value of 1.7 × 104/mm3, was 
the most easily observed abnormal laboratory result. 
Compared to MVT patients, AOMI patients tended to have 
higher high-density lipoprotein (HDL; 1.3±0.6 mmol/L vs 0.9 
±0.4 mmol/L, P = 0.001) and fibrinogen (Fb; 4.5±1.9g/L vs 
3.6±1.5g/L, P = 0.011). There were no statistically significant 
differences in the other blood tests, biochemical tests, and 
coagulation tests. Table 3 presents a comparison of laboratory 
results observed in patients with a different type of obstruc-
tive AMI.

Treatment and Outcome
Of all 108 patients, the primary therapy for 17 patients 
was systemic anticoagulation with intravenous heparin, 
and a total of 14 patients chose to withdraw from treat-
ment after admission. Exploratory laparotomy was per-
formed in 77 patients due to peritoneal signs or 
deteriorating clinical symptoms, including the triad of 
severe abdominal pain, gastrointestinal dysfunction, and 
systemic hemodynamic abnormalities. Significant necro-
sis of the intestine was found in 75 (97.4%) patients, with 
the surgically removed intestine ranging from 5 cm to 
240 cm, and none of the patients had undergone intra-
vascular manipulation or treatment. In our research, the 

overall 30-day mortality of obstructive AMI was 37.0% 
(AOMI 26, MVT 14).

Factors Affecting Postoperative Mortality 
of Obstructive AMI
Of the 77 obstructive AMI patients who underwent 
exploratory laparotomy, 23 deaths (29.9%) occurred 
within 30 days after surgery. Univariate analysis of the 
factors such as demographic characteristics, major comor-
bidities, clinical symptoms, physical findings, laboratory 
results, disease subtype was performed to investigate the 
potential risk factors associated with 30-day postoperative 
mortality. As shown in Table 4, elder age (≥60 years old; 
65.2% vs.40.7%, P = 0.049), female (52.2% vs 25.9%, P = 
0.026), AOMI (78.3% vs 50.5%, P = 0.021) were asso-
ciated with higher mortality. Besides, non-survivors had 
a higher high-density lipoprotein (HDL, 1.3±0.7mmol/L 
vs 1.0±0.5mmol/L, P = 0.048), a lower platelet count ((144 
±50)*109/L vs (210±98) *109/L, P = 0.003), and a longer 
time interval from admission to surgery (12.5±6.3 hours vs 
8.1±4.0 hours, P = 0.001).

Potential factors associated with survival of patients 
with obstructive AMI were used to create a logistic regres-
sion model to determine independent risk factors for 

Table 3 Laboratory Results for Different Types of Obstructive Acute Mesenteric Ischemia

ALL (n = 108) MVT (n = 50) AOMI (n = 58) P

Blood tests
WBC, mm3 17,100±9100 17,000±9386 17,100±8912 0.932

Lymphocyte, % 7.8±5.6 8.2±4.7 7.3±6.3 0.412

NLR (median. IQR) 14.0 (7.7–21.4) 12.5 (6.8–18.2) 18.1 (9.1–24.6) 0.123
Platelet (*109/L) 178±87 174±105 182±68 0.643

Biochemical tests
ALB (g/L) 35.1±6.4 34.0±7.3 36.1±5.4 0.086

AST (U/L; median, IQR) 24.5 (18.0–43.8) 24.0 (17.0–38.0) 25.0 (18.0–49.5) 1.000
ALT (U/L; median, IQR) 21.0 (12.0–33.5) 21.0 (14.0–32.0) 19.0 (11.5–36.0) 0.598

HBDH (U/L) 215.5±149.6 223.6±181.2 208.2±112.3 0.195

LDH (U/L) 302.6±311.8 328.7±373.5 277.4±137.6 0.606
HDL (mmol/L) 1.1±0.5 0.9±0.4 1.3±0.6 0.001

UA (mmol/L) 306.5±140.6 313.9±148.1 300.0±134.5 0.611

Coagulation tests
APTT (sec) 36.2±18.1 35.1±10.9 37.1±22.7 0.566

PT (sec; median, IQR) 13.8 (12.4–15.0) 14.2 (13.1–15.6) 13.2 (11.8–14.9) 0.088
Fb (g/L) 4.1±1.7 3.6±1.5 4.5±1.9 0.011

Notes: Continuous variables conforming to the normal distribution were represented by the mean ± standard deviation, and continuous variables not conforming to the 
normal distribution were represented by the median and its interquartile range (IQR). 
Abbreviations: ALB, albumin; ALT, alanine aminotransferase; APTT, activated partial thromboplastin time; AOMI, arterial occlusive mesenteric ischemia; AST, aspartate 
aminotransferase; Fb, fibrinogen; HBDH, hydroxybutyrate dehydrogenase; HDL, high-density lipoprotein; LDH, lactate dehydrogenase; MVT, mesenteric venous thrombosis; 
NLR, neutrophil to lymphocyte ratio; PT, prothrombin time; UA, uric acid.
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Table 4 Factors Effecting 30-Day Postoperative Mortality in the Patients with Obstructive AMI

ALL (n = 77) Alive (n = 54) Dead (n = 23) P

Demographic characteristics and major underlying comorbidities
Older age (≥ 60 years; %) 37 (48.1) 22 (40.7) 15 (65.2) 0.049

Male (%) 51 (66.2) 40 (74.1) 11 (47.8) 0.026

Weight (kg) 65.9±15.0 65.5±14.7 66.7±16.0 0.795
Cardiac disease (%) 15 (19.5) 7 (13.0) 8 (34.8) 0.058

Hypertension (%) 19 (24.7) 12 (22.2) 7 (30.4) 0.444

Diabetes (%) 9 (11.7) 9 (16.7) 0 (0) 0.090
Liver disease (%) 10 (13.0) 7 (13.0) 3 (13.0) 0.992

Peripheral vascular disease (%) 8 (10.4) 8 (14.8) 0 (0) 0.123
Abdominal surgery (%) 31 (40.3) 22 (40.7) 9 (39.1) 0.895

Clinical symptoms
Abdominal pain (%) 72 (93.5) 52 (96.3) 20 (87.0) 0.309

Vomiting (%) 11 (14.3) 6 (11.1) 5 (21.7) 0.223

Abdominal distension (%) 21 (27.3) 13 (24.1) 8 (34.8) 0.334
Diarrhea (%) 4 (5.2) 3 (5.6) 1 (4.3) 1.000

Bloody stools (%) 13 (15.6) 6 (11.1) 7 (30.4) 0.082

Physical findings
Abdominal tenderness (%) 60 (77.9) 43 (79.6) 17 (73.9) 0.580

Rebounding pain (%) 52 (67.5) 36 (66.7) 16 (69.6) 0.804
Muscle guarding (%) 48 (62.3) 33 (61.1) 15 (65.2) 0.734

Blood tests
WBC, mm3 17,700±9471 17,600±9819 18,000±8804 0.891

Lymphocyte, % 7.3±5.2 7.6±5.2 6.5±5.1 0.402

NLR 18.5±15.8 18.2±17.1 19.2±12.3 0.804
Platelet (*109/L) 190±91 210±98 144±50 0.003

Biochemical tests
ALB (g/L) 35.6±6.0 35.6±6.1 35.7±5.8 0.904

AST (U/L; median, IQR) 24.0 (16.5–41.5) 22.0 (15.0–38.5) 24.0 (15.0–26.0) 0.982

ALT (U/L; median, IQR) 21.0 (11.0–29.0) 20.0 (10.8–31.3) 21.0 (15.0–26.0) 0.634
HBDH (U/L) 225.7±165.0 225.2±176.5 227.1±137.7 0.965

LDH (U/L) 317.6±359.2 328.0±416.7 292.9±159.0 0.710

HDL (mmol/L) 1.1±0.6 1.0±0.5 1.3±0.7 0.048
UA (umol/L) 306.4±144.1 307.1±161.3 304.9±94.9 0.952

Coagulation tests
APTT (sec) 36.0±20.2 34.6±13.4 39.4±31.0 0.340

PT (sec) 18.1±20.0 18.0±19.1 18.5±22.2 0.904

Fb (g/L) 3.7 (3.0–4.9) 3.6 (2.5–4.5) 4.0 (3.3–6.1) 0.117

Subtype of disease
AOMI (%) 45 (58.4) 27 (50.0) 18 (78.3) 0.021

Time interval from admission to surgery (hour) 9.4±5.2 8.1±4.0 12.5±6.3 0.001

Notes: Continuous variables conforming to the normal distribution were represented by the mean ± standard deviation, and continuous variables not conforming to the 
normal distribution were represented by the median and its interquartile range (IQR). Cardiac disease includes coronary heart disease, atrial fibrillation, and heart valve 
disease; Liver disease includes chronic hepatitis and cirrhosis. 
Abbreviations: ALB, albumin; ALT, alanine aminotransferase; APTT, activated partial thromboplastin time; AOMI, arterial occlusive mesenteric ischemia; AST, aspartate 
aminotransferase; Fb, fibrinogen; HBDH, hydroxybutyrate dehydrogenase; HDL, high-density lipoprotein; LDH, lactate dehydrogenase; NLR, neutrophil to lymphocyte ratio; 
PT, prothrombin time; UA, uric acid.
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postoperative mortality. Time interval from admission to 
surgery (OR 1.19; 95% CI [1.07–1.34], P = 0.005), platelet 
count (OR = 0.98; 95% CI [0.97–0.99], P = 0.008) and 
AOMI (OR = 5.55; 95% CI [1.36–22.55], P = 0.017) were 
identified as independent predictors of 30-day postopera-
tive mortality for obstructive AMI (Table 5).

Factors Affecting Postoperative Mortality 
of AOMI
The 77 obstructive AMI patients underwent laparotomy 
included 45 AOMI and 32 MVT. There were 18 deaths 
(40.0%) within 30 days of surgery for AOMI and five 
deaths (15.6%) within 30 days of surgery for MVT. 
Therefore, further exploration of 30-day postoperative 
mortality risk factors for AOMI was performed. The uni-
variate analysis presented non-survivors had a lower plate-
let count ((144±44)*109/L vs (206±76)*109/L, P = 0.003), 
a higher fibrinogen (5.1±2.0g/L vs 3.6±1.6g/L, P = 0.006), 
and a longer time interval from admission to surgery (12.1 
±6.9 hours vs 7.4±3.8 hours, P = 0.006) (Table 6).

The above potential risk factors were further analyzed 
by multivariate logistic regression analysis, the time inter-
val from admission to surgery (OR 1.22; 95% CI [1.01–-
1.47], P = 0.036) and platelet count (OR = 0.98; 95% CI 
[0.97–0.99], P = 0.020) were independent risk factors for 
30-day postoperative mortality of AOMI (Table 7).

Discussion
Obstructive AMI is a surgical emergency with high mor-
tality, and we should distinguish it from other benign 
abdominal diseases. In this study, we divided all 108 
patients into two categories based on the location of 
thrombus or embolism, including AOMI and MVT. 
Because the incidence of obstructive AMI is relatively 
low, and multiple causes may induce obstructive AMI, 
randomized controlled studies of obstructive AMI are not 
common, so this study is also a retrospective design.

Understanding the clinical manifestations and comor-
bidities of obstructive AMI helps the early diagnosis and 
differentiation of its subtypes. Previous studies have 
reported that AOMI patients experienced cardiac disease 
more often, while MVT patients were often related to the 
hypercoagulable state.7,8 This difference was also con-
firmed in our research. As far as the subtypes of obstruc-
tive AMI are concerned, some studies have reported that 
the primary type of obstructive AMI was the arterial 
origin, while the venous origin AMI was relatively 
rare.3,9 However, in this study, 54% of obstructive AMI 
were AOMI, and the remaining patients were MVT. In 
developed countries, the reason why AOMI was more 
prevalent than MVT might be related to the aging popula-
tion and the prevalence of cardiovascular diseases. While 
the Chinese populations are still relatively young, and the 
burden of liver cirrhosis is heavy (prevalence 0.5%). This 
may be an essential reason for the many MVT patients in 
this study. Therefore, when implementing preventive stra-
tegies for obstructive AMI, we should consider the differ-
ences in population structure and disease susceptibility 
factors in different regions.

Men appear to be more susceptible than women to obstruc-
tive AMI in this study, but the majority of obstructive AMI 
patients in previous reports were female,9–11 which may be 
related to the fact that there are more MVT patients among the 
108 patients, and the proportion of male in MVT patients is 
78.4%, which is consistent with the previous reports.7,12 

A large number of MVT patients included in this study also 
caused the average age of patients with obstructive AMI (57 
years) to be younger than previous reports (70 years).9–11 

Compared with MVT, AOMI has higher plasma fibrinogen. 
The high level of plasma fibrinogen may play a pathogenic 
role in the occurrence of AOMI. The mechanism may be 
through the bridging of its glycoprotein IIb-IIIa receptors to 
strengthen platelets and act as the direct substrate of blood 
clots, thereby forming arterial thrombosis, and the shedding of 
arterial thrombosis can induce new embolism.13 Another rea-
son may be that the average age of AOMI patients is older, and 
high fibrinogen is a sign of the chronic inflammatory state of 
aging. Besides, AOMI patients had higher high-density lipo-
proteins, which may be related to more patients with a history 
of heart disease. There is no statistical difference in the high- 
density lipoprotein between AOMI patients without heart dis-
ease and MVT. AOMI with a history of heart disease may use 
statins and fibrates for a long time, and statins or fibrates can 
directly or indirectly induce high-density lipoprotein 
increases.14,15 In short, clinicians need to understand these 

Table 5 Independent Risk Factors of 30-Day Postoperative 
Mortality in the Patients with Obstructive AMI

Adjusted OR

OR (95% CI) P

Time interval from admission to surgery 1.19 (1.07–1.34) 0.005

Platelet 0.98 (0.97–0.99) 0.008

AOMI 5.55 (1.36–22.55) 0.017

Abbreviations: AOMI, arterial occlusive mesenteric ischemia; OR, odds ratio; CI, 
confidence interval.
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clinical characteristics of each subtype of obstructive AMI, 
especially for emergency doctors and gastrointestinal sur-
geons, to better distinguish between AOMI and MVT early.

Abdominal contrast-enhanced CT is a fast, non- 
invasive, and highly accurate method that is recommended 

for patients with high clinical suspicion of intestinal ische-
mia and can also be used to distinguish from other abdom-
inal abnormalities.16 However, the accuracy of ordinary 
CT is not high for the diagnosis of any kind of AMI. In our 
study, the contrast-enhanced CT and a high index of 

Table 6 Factors Effecting 30-Day Postoperative Mortality in the Patients with AOMI

ALL (n = 45) Alive (n = 27) Dead (n = 18) P

Demographic characteristics and major underlying comorbidities
Older age (≥ 60 years; %) 29 (64.4) 17 (63.0) 12 (66.7) 0.799

Male (%) 25 (55.6) 17 (63.0) 8 (44.4) 0.221

Weight (kg) 66.2±15.4 65.4±14.6 67.3±16.7 0.624
Cardiac disease (%) 14 (31.1) 7 (25.9) 7 (38.9) 0.357

Hypertension (%) 15 (33.3) 9 (33.3) 6 (33.3) 1.000

Diabetes (%) 7 (15.6) 7 (25.9) 0 (0) 0.053
Liver disease (%) 3 (6.7) 2 (7.4) 1 (5.6) 1.000

Peripheral vascular disease (%) 2 (4.4) 2 (7.4) 0 (0) 0.509
Abdominal surgery (%) 17 (37.8) 12 (44.4) 5 (37.8) 0.259

Clinical symptoms
Abdominal pain (%) 43 (95.6) 26 (96.3) 17 (94.4) 0.768

Vomiting (%) 10 (22.2) 5 (18.5) 5 (27.8) 0.714

Abdominal distension (%) 11 (24.4) 5 (18.5) 6 (33.3) 0.436
Diarrhea (%) 4 (8.9) 3 (11.1) 1 (5.6) 0.915

Bloody stools (%) 7 (15.6) 2 (7.4) 5 (27.8) 0.153

Physical findings
Abdominal tenderness (%) 37 (82.2) 22 (81.5) 15 (83.3) 1.000

Rebounding pain (%) 32 (71.1) 18 (66.7) 14 (77.8) 0.420
Muscle guarding (%) 31 (68.9) 18 (66.7) 13 (72.2) 0.693

Blood tests
WBC, mm3 18,000±9628 17,000±10,130 19,400±8920 0.432

Lymphocyte, % 6.9±5.3 7.9±6.2 5.6±3.2 0.149

NLR 20.9±19.0 20.7±22.5 21.1±12.8 0.950
Platelet (*109/L) 181±71 206±76 144±44 0.003

Biochemical tests
ALB (g/L) 36.1±5.9 35.8±6.0 36.5±5.7 0.712

AST (U/L; median, IQR) 24.0 (17.0–50.5) 23.0 (15.0–38.0) 24.0 (19.0–54.5) 0.951

ALT (U/L; median, IQR) 19.0 (11.0–29.5) 16.0 (11.0–38.0) 21.5 (17.3–25.8) 0.301
HBDH (U/L) 222.1±121.1 206.3±96.0 245.8±151.6 0.318

LDH (U/L) 293.4±148.2 275.5±132.7 320.4±169.7 0.354

HDL (mmol/L) 1.3±0.6 1.2±0.5 1.4±0.7 0.298
UA (umol/L) 308.7±134.1 312.2±156.1 303.4±96.3 0.833

Coagulation tests
APTT (sec) 37.5±25.4 35.0±16.7 41.2±34.9 0.434

PT (sec) 20.5±25.8 21.1±26.7 19.6±25.2 0.855

Fb (g/L) 4.2±1.9 3.6±1.6 5.1±2.0 0.006

Time interval from admission to surgery (hour) 9.3±5.7 7.4±3.8 12.1±6.9 0.004

Notes: Continuous variables conforming to the normal distribution were represented by the mean ± standard deviation, and continuous variables not conforming to the 
normal distribution were represented by the median and its interquartile range (IQR). Cardiac disease includes coronary heart disease, atrial fibrillation, and heart valve 
disease; Liver disease includes chronic hepatitis and cirrhosis. 
Abbreviations: ALB, albumin; ALT, alanine aminotransferase; APTT, activated partial thromboplastin time; AST, aspartate aminotransferase; Fb, fibrinogen; HBDH, 
hydroxybutyrate dehydrogenase; HDL, high-density lipoprotein; LDH, lactate dehydrogenase; NLR, neutrophil to lymphocyte ratio; PT, prothrombin time; UA, uric acid.
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suspicion of ischemia made the diagnosis of AMI clearly 
after admission.

The diagnosis and treatment of obstructive AMI should 
start from the early diagnosis, followed by basic life support, 
antibacterial therapy, and the rational use of anticoagulation 
therapy according to the patient’s etiology.3,17 For patients 
with high suspicion of intestinal necrosis, exploratory lapar-
otomy is a definite treatment.6 In our study, 77 patients with 
surgical indicators or whose condition gradually got worse 
underwent laparotomy. Among them, 75 patients showed 
obvious necrosis of the intestine. Not all patients had 
used second-look surgery. Only when the intestinal vitality 
cannot be assessed, we will perform a second-look surgery. 
This treatment strategy was similar to previous reports.18–20 

No patients received endovascular treatment because many 
patients in this study showed signs of peritonitis. From the 
AMI patients who underwent laparotomy, almost all patients 
had some degree of intestinal necrosis, while endovascular 
techniques are often more suitable for AMI patients who 
have not experienced intestinal necrosis.20 However, recent 
studies showed that for arterial-derived AMI, whether the 
disease was at an early stage or there was already intestinal 
necrosis, we should consider vascular reconstruction, endo-
vascular techniques, and open surgery during treatment.21 

Therefore, the combined treatment of gastrointestinal surgery 
and vascular surgery may improve the overall management 
of obstructive AMI.

For patients who urgently need exploratory laparotomy, the 
knowledge of the risk factors of postoperative death can help 
physicians to optimize the management and take personalized 
interventions to reduce postoperative mortality. Advanced age 
has been considered a risk factor related to death in previous 
studies of AMI.2,3 However, in this study, the advanced age did 
not appear in the results of the multivariate analysis. So the 
simply advanced age should not consider as a contraindication 
for laparotomy. Previous studies showed the postoperative 
mortality risk of AOMI was higher than that of MVT.22,23 

Our study also showed that AOMI was an independent risk 
factor for 30-day postoperative mortality of obstructive AMI. 

And multivariate logistic regression also showed that lower 
platelet count at admission was also an independent risk factor, 
which was similar to previous researches.24,25 However, 
whether the mortality of obstructive AMI is directly related 
to the lower platelet count or is related to the disease behind the 
low platelet is worthy of further exploration.

The time interval from admission to surgery was also 
strongly proved to be related to 30-day postoperative mor-
tality of obstructive AMI. The delay of surgery in some 
patients in this study might be related to waiting for emer-
gency contrast-enhanced CT results to form the treatment 
decisions. Although this study was conducted in a large 
tertiary hospital in western China, it might still take more 
than three hours to complete the emergency contrast- 
enhanced CT and obtain the results. Previous studies have 
shown that if AMI does not receive active intervention 
within 24 hours of acute symptoms, the mortality rate will 
increase significantly.22 Therefore, for those patients who 
were highly suspected of obstructive AMI, improving the 
efficiency of CT examination, strengthening doctor–patient 
communication, and active laparotomy may also help to 
reduce the scope of intestinal necrosis and further reduce 
the overall short-term mortality of obstructive AMI.

This study further analyzed the postoperative mortality 
risk factors of AOMI. Logistic multivariate regression ana-
lysis showed that low platelet count at admission and a long 
time interval between admission and surgery were associated 
with higher mortality. Compared with overall obstructive 
AMI, the time interval from hospital admission to surgery 
was more important for AOMI. Given that waiting for con-
trast-enhanced CT results may cause delays in surgery, the 
different clinical characteristics between AOMI and MVT 
may help clinicians to achieve a preliminary distinction and 
then take more active interventions.

The main limitations of our study are the lack of 
randomness, retrospectiveness, and the fact that specific 
patient groups in a single center. From another perspective, 
these were rather advantages that postoperative mortality 
risk factors of obstructive AMI among different institu-
tions might be heterogeneity. Therefore, our research may 
provide unique and specific insights into the optimization 
of obstructive AMI in western China.

Conclusion
Early identification of AOMI, improving the efficiency of 
enhanced CT examination, strengthening doctor–patient 
communication, active laparotomy, and optimize platelet 
management may also help reduce the overall short-term 

Table 7 Independent Risk Factors of 30-Day Postoperative 
Mortality in Patients with AOMI

Adjusted OR

OR (95% CI) P

Time interval from admission to surgery 1.22 (1.01–1.47) 0.036
Platelet 0.98 (0.97–0.99) 0.020

Abbreviations: OR, odds ratio; CI, confidence interval.
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mortality of obstructive AMI. Building the multidisciplinary 
team model of diagnostic imaging, vascular intervention, 
and surgical treatment to manage obstructive AMI may be 
urgently needed in western China.
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