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 A B S T R A C T  

Objective: Acute mesenteric ischemia is a surgical emergency. During the 
course of treatment, most of the patients require nutritional treatment. 
However, achieving nutritional goals may not be always possible. This 
study aimed to investigate nutritional management of the patients who 
were operated on for acute mesenteric ischemia.

Materials and Methods: Patients who were diagnosed and hospitalized 
for acute mesenteric ischemia between 2015 and 2018 were 
retrospectively analyzed. Nutritional management of patients was 
studied in terms of hospital length of stay, mortality rate and achieving 
of nutritional goals.

Results: Thirty patient were included in the study and 18 patient received 
nutritional treatment. Median length of stay was 28.5 (range:9-220) days. 
Target nutrition goals were only achieved in 11 patients (61%). Overall 
mortality rate for nutritional treatment group was 50%. There was no 
significant difference between the patients whose treatment objectives 
were achieved or failed in terms of length of stay (p=0.375) or mortality 
[(p=0.630 (95% CI0,237-10,809)].

Conclusion: The management of nutritional treatment of acute 
mesenteric ischemia patients is challenging. Achieving the nutritional 
goals may not be possible in many patients. 

Keywords: Mesenteric ischemia, short bowel syndrome, parenteral 
nutrition

Nutritional Treatment of Patients Operated on for Acute Mesenteric 
Ischemia

INTRODUCTION

Acute mesenteric ischemia (AMI) is a sudden 
interruption of intestinal blood supply. Due to 
lack of collateral circulation, this situation often 
progresses to necrosis of bowel if early intervention 
is not performed. The incidence is quite low and 
diagnosis can be challenging. Delay in diagnosis 
is very common. Moreover, despite the utilization 
of endovascular techniques and appropriate 

surgical treatment, morbidity and mortality rates 
are still high even in patients with early diagnosis 
[1]. Ischemia and the accompanying necrosis 
necessitates surgical intervention and resection of 
the necrotic bowel. The extent of resection depends 
on the amount of the bowel affected and can result 
in short bowel syndrome. Even in limited resections, 
patients may require nutritional treatment during 
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their hospital course. Most of these patients are old 
and have multiple co-morbidities which renders 
nutritional therapy even more challenging [2]. 
Under some circumstances, effective nutrition 
management may be more problematic due the 
patient’s metabolic derangement. Interruptions 
of therapy and insufficient nutrient delivery are 
common problems in many patients [3]. 

In this study, we aimed to investigate the nutritional 
management of patients who were operated on for 
acute mesenteric ischemia in our center.

MATERIALS and METHODS

All patients diagnosed and hospitilised at general 
surgery department between 2015 and 2018 

included to study included in this study. Patient’s 
data retrospectively retrived from General Surgery 
Department data base which prospectively collect 
all operated patient’s data. AMI was diagnosed by 
physical examination, laboratory tests, radiologic 
imaging, operative findings, and proved by 
histopathologic examination of resected bowel 
(Figure 1).

Patients’ medical reports, operation notes, and 
prospectively recorded nutrition treatment follow 
up forms were analyzed retrospectively ( Figure 2) 
. Nutrition treatment aimed to reach 25 kcal/kg/d 
energy and 1.5 gr/kg/d protein to actual body 
weight. If the length of the remaining functional 
small bowel was less than 200 cm, in accordance 
with European Society of Parenteral and Enteral 
Nutrition( ESPEN) definition and classification of 

Figure 1. Preoperative imaging and intraoperative findings
A, B: Computerized tomography angiography and 3-D reconstruction images showing a case of total occlusion of 
superior mesenteric artery. Red arrow indicates the level of occlusion
C, D: Intraoperative appearance of ischemic bowel and specimen after resection.
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Figure 2 . Follow up forms
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intestinal failure in adults patients were classified 
as short bowel syndrome group [4]. Patients’ 
demographic data, extent of surgery, intensive 
care unit and hospital length of stay (LOS) , type 
of nutritional treatment, nutritional treatment 
duration, achieving nutritional goals, and 30-day 
and overall mortality rates were investigated.

SPSS software v23.0 (IBM Inc., Armonk, New York, 
USA) was used for statistical analysis. We used 
descriptive statics to analyze the demographic 
data; chi-squared tests were used for multiple 
proportions, and a p-value <0.05 was considered 
significant. Continuous numerical variables were 
not normally distributed, and we presented them 
as the median value via the Mann-Whitney U-test. 
Categorical data were presented with frequency 
(%) and compared by chi-squared testing. 

Informed consent was obtained from the patients 
and the study was approved by Institutional Ethic 
Committee (GO16/65).

RESULTS

A total of 30 patients (19 males and 11 females) 
were diagnosed and hospitalized for AMI during the 
study period. Twenty-five patients had additional 
co-morbidities including atrial fibrillation, diabetes 
mellitus, deep venous thrombosis, mitral valve 
replacement, vasculitis, and malignancy. Twenty-

nine patients were operated on due to AMI, and 
one patient was followed up non- operatively 
with anticoagulation. Operative procedures were 
evaluated in three groups: 1. Massive small bowel ± 
colon resection, 2. Segmental small bowel ± colon 
resection, and 3. other surgical procedures. After 
resection, intestinal anastomoses were performed 
in 16 patients while in the remaining operations 
were completed with an ostomy. 

Patient characteristics and surgical procedures are 
summarized in Table 1.

The median hospital LOS was 20 days (range: 1-220) 
and median intensive care unit LOS was 6.5 days 
(range: 6-206). The 30-day mortality rate was 37.9% 
(n= 11), and the overall hospital mortality rate was 
53.3% (n=16).

Eighteen patients received nutritional treatment 
during hospitalization, and the median duration of 
this treatment was 18 days (range: 3-128). Twelve 
patients did not receive any nutritional intervention 
due to early mortality (n=6) and early return to oral 
intake (n=6); the median length of stay in these 
patients was 11 days (range: 1-26). The operative 
mortality and overall mortality of patients receiving 
nutritional treatment were 27% (n=5) and 50% 
(n=9), respectively. The median LOS of the patients 
receiving nutritional treatment was significantly 
higher than those who did not [28.5 (9-220) 
days and 11 (1-26) days respectively]. Parenteral 

Table 1. Patient characteristics and surgical procedures

Patient 
Characteristics

Number (n) Percentage (%)

Age (median, range) 64 (19-87) 

BMI 26.8 (15.0-35.1) kg/m2

Gender
Male 19 63%

Female 11 37%

Co-morbidities Atrial fibrillation 5 16%

Diabetes mellitus 5 16%

Hypertension 10 32%

Malignancy 6 20%

Vascular diseases 6 20%

Other diseases (Chronic renal failure, autoimmune diseases. etc.) 11 36%

Surgical procedures

Massive small bowel± colon resection 8 26%

Segmental small bowel ±colon resection 16 53%

Other surgical procedures (Primary repair, total colectomy, 
segmental colon resection)

5 16%

BMI: Body mass index
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nutritional (72%, n=13) was the most commonly 
used route followed by enteral (17%, n=3) and 
enteral plus parenteral combination (11%, n=2). 

For the patients receiving nutritional treatment, 
we aimed to reach 25 kcal/ kg/d energy and 1.5 gr/
kg/d protein depending on the patient’s general 
condition. These target levels were only achieved in 
11 patients (61%). The main reasons for the failure 
were fluid restriction and patient’s hemodynamic 
instability. There was no significant difference 
between the patients whose treatment objectives 
were reached or failed in terms of LOS (p=0.375) or 
mortality [(p=0.630 (95% CI0,237-10,809)] (Table 2).

In patients with short bowel syndrome, early 
mortality was seen in 1 of 8 patient (postoperative 
day 1). In addition to this, 4 patient died during 
the hospital course. Operative mortality rate was 
high as 62% (n=5). Five patients whose surgeries 
resulted in short bowel received only parenteral 
nutrition after clinical stabilization. All mortalities 
occurred in the parenteral nutrition group which 
progression to enteral or combined enteral plus 
parenteral nutrition was not possible.

DISCUSSION

Acute mesenteric ischemia is a surgical emergency 
with high mortality rates. To date no laboratory 
test can accurately diagnose the bowel ischemia 
or necrosis [5,6]. A high index of suspicion, early 
diagnosis, and prompt treatment are key factors 
for improved survival rates. Arterial emboli, 
thrombosis, venous infarction, and non-occlusive 
ischemia are the main causes of AMI [7]. Cardiac 
arrhythmia, endocarditis, vasculitis, cardiac failure, 
malignancies and hypercoagulability contribute to 
the disease process. Most patients have at least one 
co-morbidity as a risk factor for the development 
of bowel ischemia. Assessment of bowel viability 
by laparotomy or laparoscopy is indicated when 
overt peritoneal irritation signs are present. 
Reestablishment of vascular flow, resection of non-
viable intestine, and preserving viable bowel are 

the main goals of surgery [8]. Unfortunately, most 
patients in our series required bowel resection 
due to bowel necrosis and endovascular or open 
surgical revascularization techniques were not be 
possible. Late admission and delay in diagnosis are 
the main causes of this condition. 

In our study, majority of patients received 
parenteral route alone (n= 13, 72%). This seems to 
be a deviation from recommendations. Guidelines 
recommend early enteral or combined nutrition 
for post-operative artificial nutrition after major 
abdominal surgery [9,10]. However, parenteral 
nutrition becomes necessary when enteral 
nutrition is not possible or inadequate due to 
impaired gastrointestinal function or presence of 
a high output stoma which are very common after 
surgery performed due to mesenteric ischemia. 
Two possible explanations of this high rate of 
parenteral route utilization in our study are; Patients 
whose operation resulted in short bowel syndrome 
require parenteral nutrition due to high stoma 
output or diarrhea at the early phase. Second, 
the high anastomosis rate and presence of intra-
abdominal infections may render the patients not 
to use enteral route for several days (n=16). 

Meticulous monitoring is crucial to avoid 
complications. Target levels of 25kcal/k/d energy 
and 1.5 gr/kg/d protein may be slightly lower 
than the actual requirements [9]. On the other 
hand, over nutrition may which increase the 
energy expenditure, oxygen consumption and 
carbondioxide production and can be dangerous. 

In this study, the patients who required parenteral 
nutrition have a longer LOS. Patients who did not 
receive nutritional treatment had little resections 
and could quickly return to oral intake. Those who 
survived the early post-operative period were prone 
to type II intestinal failure due to surgical trauma, 
pre-existing co-morbidities, and accompanying 
septic or metabolic complications [11,12]. These 
patients eventually need complex and long-term 
nutritional management, which prolongs the LOS 
[13].

Table 2. Mortality rates and length of stay of patients who received nutritional treatment.

Mortality (%) Median Length of Stay (range)

Nutritional goals achieved (n= 11) 6 ( 54%) 37 days (11-220)

Nutritional goals not achieved (n=7) 3 (42%) 25 days (9-93)
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The main limitations of this study are small 
sample size and retrospective nature. Multicenter 
prospective trials are needed to establish adequate 
nutritional management of patients undergoing 
surgery for AMI. 

CONCLUSION 

The management of acute mesenteric ischemia 
patients is challenging. Nutritional treatment is one 
of the most crucial components of this treatment. 
Reaching the nutritional goals may not be possible 
in many patients. Individualized and meticulous 

nutrition treatment may help to improve patient 
management. 
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