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ABSTRACT ÖZ

Amaç: Akut mezenterik iskemi (AMİ) kolay tanı koyulamayan 
ve mortalitesi yüksek bir hastalıktır. Genellikle mezenterik 
damarların arteriyal tıkanıklıkları sonucunda gelişir. Tanıda 
birçok marker kullanılmasına rağmen spesifik bir tetkik yoktur. 
Biz de bu çalışmamızda akut mezenterik iskemi nedeniyle 
opere olan hastaların laboratuvar ve klinik sonuçlarını 
değerlendirmeyi amaçladık.

Yöntemler: Çalışmamıza Ocak 2014-Ocak 2017 tarihleri 
arasında AMİ tanısı alan 44 hasta dahil edilmiştir. Hastaların 
hastane kayıtlarından demografik verileri, komorbid 
hastalıkları, hastaneye başvurma süreleri, kan lökosit, platelet, 
amilaz, laktat, Ph, bikarbonat ve laktat dehidrogenaz değerleri, 
preoperatif çekilen abdominal bilgisayarlı tomografi sonuçları, 
ameliyata alınma süreleri, hastaların klinik seyrine göre 
postoperatif 48. saatte sekond look ve ek rezeksiyon ihtiyacı, 
portoperatif klinik takipleri not edilmiştir.

Bulgular: Hastaların kadın/erkek oranı 6/5, ortalama yaşı 
69,4±12,0 yıldır. Otuz iki hastada (%72,7) süperiyor mezenterik 
arterda tromboz veya emboliye bağlı tıkanıklık geliştiği 
gözlenmiştir. Yirmi sekiz hastada (%63,6) 48 saat sonra sekond 
look yapılmış 15’ine ek rezeksiyon gerekmiştir. Mortal seyreden 
hastalarda ≥12 saat üstü ameliyata alınma süresi ile yaşayan 
hastalardan anlamlı olarak daha yüksekti. Mortal seyreden 
grupta laktat değeri yaşayan gruptan anlamlı olarak daha 
yüksekti. Ek rezeksiyon olan hastalarda postop lökosit değeri 
ilk operasyonun postop döneminde preop döneme göre 
anlamlı oranda artmıştır.

Sonuç: Acil servise karın ağrısı ile başvuran, yaşlı, komorbid 
hastalığı olan hastalarda AMİ akılda tutulmalı ve bu hastalara 
şüpheyle yaklaşılmalıdır. Hastaların yüksek lökosit ve laktat 
seviyelerine sahip olması klinisyenin AMİ yönündeki fikirlerine 
destek olabilmektedir. Ayrıca postoperatif dönemde lökosit 
değerlerindeki yükselme iskeminin ilerlediği ve hastanın 
sekond look ihtiyacı olduğunu destekler niteliktedir.

Anahtar Kelimeler: Mezenter iskemi, lokosit, second look, 
laktat

Introduction: Acute mesenteric ischaemia (AMI) is a disease 
with high mortality that is not easy to diagnose. It usually 
develops as a result of arterial obstructions of mesenteric 
vessels. In this study, we aimed to evaluate the laboratory and 
clinical results of patients operated for AMI.

Methods: Our study included 44 patients diagnosed with AMI 
between January 2014 and January 2017. From our hospital 
records, we included patients’ demographic data, comorbid 
diseases, hospital admission time, blood leucocyte, platelet, 
amylase, lactate, Ph, bicarbonate and lactate dehydrogenase 
values, preoperative abdominal computed tomography 
results, surgery duration, postoperative period according to the 
clinical course of the patients at the postoperative 48th hour 
and the need for a second look and additional resection and 
the clinical follow-up.

Results: The patients’ female/male ratio was 6/5, and the mean 
age was 69.4±12.0 years. Thirty-two (72.7%) patients developed 
occlusion of the superior mesenteric artery due to thrombosis 
or embolism. Twenty-eight (63.6%) patients underwent a 
second-look operation after 48 h, and 15 of them required 
additional resection. The mortality rate was significantly higher 
in patients with hospital admission and operation time of 12 h 
or more. Lactate levels were significantly higher in the patient 
group with a higher mortality rate. Postoperative leucocyte 
value was significantly increased in the postoperative period 
of the first operation compared with that in the preoperative 
period in patients with additional resection.

Conclusion: AMI should be kept in mind in elderly patients 
with comorbid diseases who present to the emergency 
department with abdominal pain, and these patients should be 
approached with suspicion. High leucocyte and lactate levels 
may support the clinician’s diagnostic opinion about AMI. In 
addition, the increase in leucocyte values in the postoperative 
period supports the ischaemia progression and the need for a 
second look.

Keywords: Mesenteric ischaemia, leukocyte, second look, 
lactate
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Introduction
Acute mesenteric ischaemia (AMI) is a vascular emergency with high 
mortality and morbidity rates that can cause intestinal ischaemia and 
infarction. Mortality rates go up to 65% in large clinical series (1,2). 
An important cause of high mortality rates is delayed diagnosis and 
treatment (2).

The major aetiologies of mesenteric ischaemia are as follows: 50% 
mesenteric arterial embolism, 15-25% mesenteric arterial thrombosis, 
5% mesenteric venous thrombosis and 20%-30% non-occlusive 
mesenteric ischaemia causing intestinal hypoperfusion (3,4).

Open surgery is the most commonly used treatment method for 
mesenteric ischaemia. In addition, endovascular treatment methods 
such as percutaneous transluminal angioplasty and stent placement are 
among the treatment options that can be used (5). There are reports that 
endovascular treatment provides faster perfusion compared with open 
surgical revascularisation and reduces mortality and morbidity rates (6,7).

Patients with mesenteric ischaemia have severe abdominal pain 
incompatible with a physical examination. Since ischaemia progresses 
transmurally in many patients, the diagnosis can usually be made after 
patients develop peritonitis and sepsis. Several imaging methods are 
used for diagnosis. Abdominal X-ray, abdominal ultrasonography and 
non-contrast computed tomography (CT) are negligible for diagnosis. 
It has been reported that intravenous contrast-enhanced CT is more 
appropriate to use in the first-line diagnosis because of its reported high 
sensitivity and specificity (8,9). Although some guidelines suggested 
that angiography is the gold standard in the diagnosis of mesenteric 
ischaemia, they reported that CT angiography should be used as the 
first choice of diagnosis because angiography is an invasive procedure, 
difficult to access and has a long procedure time (8,10,11).

Unfortunately, a biochemical parameter that can be used specifically for 
the diagnosis of mesenteric ischaemia has not been reported. According 
to the World Society of Emergency Surgery guideline, an increase 
in L-lactate and D-dimer levels can be used to diagnose mesenteric 
ischaemia. In addition, intestinal fatty acid-binding protein, serum 
alpha-glutathione S-transferase and nesfatin-1 can be used as auxiliary 
diagnostic parameters for mesenteric ischaemia, although there is no 
definitive marker (8,12).

In this study, we aimed to discuss the laboratory and clinical results of 
patients with AMI.

Methods
This study is a retrospective analysis of AMI patients and approved by 
the Local Ethics Committee İstanbul Training and Research Hospital 
(decision no: 2038, date: 25.10.2019). Written informed consent was 
obtained from all cases. Between January 2014 and January 2017, more 
than 2,000 acute abdomen patients were admitted to the emergency 
service of our hospital. Of these patients, 44 had AMI diagnosis and 
included in this study. The patients who could not be followed up in our 
hospital after the surgery were excluded from the study.

Parameters included in this study were from the hospital records. 
Demographic data, comorbid diseases, hospital admission time, blood 

leucocyte, platelet, amylase, lactate, Ph, bicarbonate and lactate 

dehydrogenase values, preoperative abdominal CT results, surgery 

duration, the need for secondary resection and additional resection at 

postoperative 48th hour and postoperative clinical follow-up were noted.

Comparisons were made based on patient data, which were divided into 

subgroups based on whether patients have died after surgery or require 

a second look.

Statistical Analysis 

SPSS 22.0 programme was used to analyse the variables evaluated in 

the study. The Kolmogorov-Smirnov test measured the distribution 

of the data. Independent t-test and Mann-Whitney U test analysed 

quantitative independent data and Wilcoxon test for the dependent 

quantitative data. The chi-square test analysed qualitative independent 

data, and Fisher’s exact test was used when chi-square test conditions 

were not met.

Results

A total of 44 patients were included in the study, with a female/male 

ratio of 6/5 and mean age of 69.4±12.0 years. Only four (9.1%) patients 

had no comorbid diseases. Considering the aetiology of AMI, 32 (72.7%) 

patients developed thrombosis occlusion or embolism in the superior 

mesenteric artery. In 28 (63.6%) patients included in the study, a second-

look operation was performed after 48 h. Of these patients, 15 required 

additional resection as a result of intestinal ischaemia. CT results, 

surgery duration and blood test results are presented in Table 1.

The data collected in the study were re-evaluated according to the 

effects on mortality. Patients who developed mortality within 28 days 

were included in the mortality group. There was no significant difference 

between the two groups in terms of age, sex distribution, intestinal wall 

gas rate, CT anomaly rate, comorbid disease rate, second-look rate and 

additional resection rate (p>0.05). In the mortality group, time lag or 

a >12 h gap from the admission/presentation to the operation was 

significantly higher than in the living group (p=0.013). There was no 

significant difference between the two groups in the blood levels of 

the patients except lactate levels, which were significantly higher in the 

mortality group (p=0.003; Table 2).

When the patients undergoing a second-look operation were divided 

into two groups with and without additional resection, the preoperative 

and postoperative leucocyte counts were compared between the first 

operation and second-look surgery. The leucocyte values in the group 

without additional resection were 22.5±7.1x103 and 20.5±8.5x103 

in the postoperative and preoperative periods, respectively, and no 

significant difference was observed between them (p=0.552). In the 

group with additional resection, the postoperative leucocyte value 

was 28.0±11.4x103 and preoperative 18.9±9.8x103, and the leucocyte 

value increased significantly in the postoperative period (p=0.001). 

Again, there was no significant difference in the leucocyte values in the 

patients who required and did not require additional resection during 

the second look (p=0.170).
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Discussion 

The aetiological cause in 70%-80% of cases of AMI is obstruction of the 

mesenteric artery due to an embolism or thrombus and consequent 
intestinal ischaemia. Compared with other causes of AMI, embolic 
occlusion results in early ischaemia and transmural necrosis due to the 
absence of well-developed collateral circulation (13). The diagnosis of 
AMI is based on clinical suspicion and symptoms, and severe abdominal 
pain is disproportionate to physical examination findings. Intestinal 
ischaemia progresses transmurally, and in most cases, peritonitis and 
sepsis have occurred before diagnosis (14). In our study, postoperative 
mortality was lower in patients who were diagnosed and operated 
within 12 h of admission to the emergency department, indicating the 
effect of early diagnosis on mortality.

AMI is generally seen in the elderly population, and some studies 
reported that increasing age is a negative prognostic criterion for 
mesenteric ischaemia. Conversely, there are also reports that age 
does not correlate with AMI prognosis (14). In our study, no significant 
difference was found between the patients who have died and those 
who were alive in the postoperative period.

Arterial occlusions due to arterial embolism and thrombosis usually 
occur in superior mesenteric artery (SMA). Venous thrombosis develops 

as a result of obstructions in the superior and inferior mesenteric veins, 

splenic vein and portal veins (15). In our study, it was observed that 

the majority of patients developed AMI as a result of embolism or 

thrombosis in SMA. Intestines can tolerate a 75% reduction in mesenteric 

blood flow by up to 12 h by vasodilatation of collaterals and increase of 

oxygenation (16). However, prolonged ischaemia causes vasoconstriction 

in the occluded vessels and increases the pressure in collateral flow and 

decreases the flow (3,17).

Although CT is useful in ruling out other causes of acute abdominal 

pain, focal or segmental bowel wall thickening, gas presence in the 

portal vein with intestinal pneumatosis, bowel dilatation, mesenteric 

rotation, portomesenteric thrombosis and malignancy or solid organ 

blood supply disorders are also compatible with the findings (18,19,20). 

Although tomography is sensitive to intestinal wall changes in AMI, 

it should be kept in mind that it is not specific (18,19). The presence 

of pneumatosis intestinalis in tomography does not necessarily 

indicate the occurrence of transmural infarction, but pneumatosis 

and portomesenteric venous gas are highly probable in the case of 

transmural infarction (21). Mesenteric artery obstructions are observed 

as filling defects in arterial vasculature by time-adjusted intravenous 

contrast injections. This is specific for the diagnosis of thromboembolic 

occlusion; however, the absence of a filling defect is not sufficient to 

exclude AMI (18,19). In our study, intestinal pneumatosis was observed 

in 43.2% of patients, and secondary findings of AMI, such as focal or 

segmental bowel wall thickening, intestinal dilatation and mesenteric 

artery filling defects, were observed in 90.9% of patients.

Although the American College of Gastroenterology guidelines reported 

that angiography is the gold standard in the diagnosis of mesenteric 

ischaemia, CT angiography, which is a non-invasive technique with 

96% sensitivity and 94% specificity, is reported to be more appropriate 

because angiography is an invasive procedure, difficult to access 

and takes longer time (8,10,11). In our study, angiography was not 

performed in any patient because it was an invasive procedure and had 

limited accessibility; instead, diagnoses were performed following the 

CT angiography protocol.

Many laboratory tests have been examined in the diagnosis of mesenteric 

ischaemia or infarction (22). In a review, the sensitivity and specificity of 

L-lactate levels were 86% and 44%, respectively, for AMI (23). It is reported 

that the specificity of high serum lactate level increases significantly 

when conditions such as shock, diabetic ketoacidosis and renal and 

liver failure are excluded (24). Elevated serum amylase levels were 

observed in approximately half of the patients with intestinal ischaemia 

(25,26), whereas phosphate levels were elevated in 80% of patients (27). 

Increases in blood urea, creatinine and amylase levels, leucocyte count, 
and acidosis have been accepted as indicators of mortality in different 
studies (28,29). Although not statistically significant, some studies have 
reported that the development of leucopenia increases mortality and 
that this is due to the decrease in the protective effect of the immune 
system (30). In our study, only lactate levels were found to be significantly 
elevated in postoperative patients who have died. We did not find any 
studies investigating the blood leucocyte values between the resection 
and non-resection groups in patients who underwent a second look for 

Table 1. Distribution of demographic and clinical information of 
all patients

Mean ± SD n (%)

Age (years) 69.4 ± 12.0 -

Gender
Women - 24 (54.5)

Men - 20 (45.5)

Intestinal wall gas in CT
No - 25 (56.8)

Yes - 19 (43.2)

CT abnormality
Normal - 4 (9.1)

Abnormal - 40 (90.9)

Time between the admission/
presentation and the operation (h)

<12 - 23 (52.3)

≥12 - 21 (47.7)

Comorbid diseases
No - 4 (9.1)

Yes - 40 (90.9)

Second look
No - 16 (36.4)

Yes - 28 (63.6)

Additional resection
No - 29 (65.9)

Yes - 15 (34.1)

Preoperative leucocyte value 19.9±8.9 -

Postoperative leucocyte value 21.4±10.7 -

Platelet value 245.4±27.4 -

Arterial blood Ph 7.3±0.1 -

Amylase 195.0±140.4 -

Lactate 4.3±2.3 -

Bicarbonate 20.2±2.8 -

Lactate dehydrogenase 384.0±183.1 -

SD: standard deviation, CT: computed tomography
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AMI. In our study, there was no significant difference in blood leucocyte 

values between the resection and non-resection groups during the 

second look, but there was a significant difference between the blood 

tests taken at the time of the first admission to the hospital and the 

leucocyte values taken before the second look.

Conclusion

AMI should be kept in mind in elderly patients with comorbid diseases 

who present to the emergency department with abdominal pain, and 

these patients should be approached with suspicion. The lack of high 

sensitivity and specificity tests in the diagnosis of AMI causes delays 

in the diagnosis, and the later operation of the patients is one of the 

important reasons that increase mortality. High leucocyte and lactate 

levels may support the clinician’s diagnostic opinion about AMI. In 

addition, the increase in leucocyte values in the postoperative period 

supports the ischaemia progression and the need for a second look.
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