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An Observational Study on Implication of Postoperative Visceral 
Edema, Assessed by CT Scan, on Complications Following 
Bowel Resection and Anastomosis, in a Tertiary Care Hospital in 
Maharashtra, India
Richa Goel1, Rachana Gaidole1, Amol Bandgar1, Arup Saha2, J K Banerjee1

Introduction: Surgeries involving bowel resection and anastomosis are 
quite common. Fluid overload, leading to tissue edema and impaired 
tissue perfusion, may contribute to anastomotic leak, which is one of the 
most dreaded complication.

Methods:  In our current study, CT scan , done on postoperative day-

complications post bowel anastomosis and increase in value of cross 

of severe complication.

Results: Twenty three patients were enrolled in the study, 7 of them 
developed complications. The most common complication observed 

Various other factors – preoperative albumin level, timing of surgery, 
duration of surgery – also lead to development of complications. 

increase in CT area and development of complications. 

Conclusion

use of CT scan as a tool to assess visceral edema needs further evaluation. 
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Introduction
Surgeries involving bowel resection and anastomosis are 
quite common. The most dreaded complication following 
an anastomosis is anastomotic leak. Fluid overload causes 

with hypoalbuminemia.1 Tissue edema decreases muscular 
oxygen tension, impairs tissue healing and increases 
postoperative complications including ileus, anastomosis 
leakage and gastrointestinal dysfunction.   Intraoperative 

such as operative time, blood loss, insensible transpiration 
amount and urine output.3

Postoperative measurement of body weight is a useful 

or peritoneum.

CT (Computed Tomography) scan can provide an objective 

4

Shimizu et al have evaluated whether radiologic imaging 
could assess the association between tissue edema and 
severe complications after pancreaticoduodenectomy 
(PD). They concluded that the increase in value of cross 
section of body trunk area in postoperative CT
an independent risk factor of severe complication.

In this study, we correlated postoperative visceral 
edema, assessed by CT scan on postoperative day-4, and 
development of complications. 

Methods

age, undergoing surgeries involving bowel anastomosis 

clinic during the period stated for bowel anastomosis were 
included in the study, after taking written informed consent 
from the same. The study had received prior approval from 
institutional ethics committee, prior to patient recruitment 
and data collection.

Preoperative CT Scan done within one month of surgery 
and a postoperative CT scan done on POD-4 at the 
Radiology Department were compared. In both these scans, 
the body trunk area at the level of umbilicus was measured 

section of the body trunk area (measured in mm ), between 
the two CT scan was calculated as follows:

(Body trunk area on POD 4 - Body trunk area preoperatively)/  

per the input output charting done regularly. Intraoperative 

to normal by POD 3. Fluid balance in the postoperative 
period was obtained by subtracting the output (urine 
output and drain output) from the total input (oral and IV 

administration and balance was divided into low, medium 

development of complications were recorded and analyzed.
Grading of complications was done as per the Clavein 

  The 

score.7

change in cross section of body trunk area on postoperative 
CT Scan on POD-4 and occurrence of postoperative 
complications were done. 

using R.  Descriptive data was expressed in percentages 
for categorical variables, and mean + SD for quantitative 
variables. Fischer test was applied for analysis of categorical 

making intergroup comparison, correlation was used for 
assessing strength of association between quantitative 
variables. Data was represented in the form of tables.

Results

two had died before post op day 4. 

Basic Details Mean ± SD 

Gender 
        Male
        Female

Type of Procedure
        Elective
        Emergency
Diagnosis
        Benign
        Malignant

Table 1. Basic demographic details

Goel et al.
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Table 1)

respectively. 

dehiscence. 

complications. The odds ratio was 3.47 and relative risk 

participants developed complications. The odds ratio was 

Fisher's exact test was used to explore the association 

of complications in represented in Table 2 and Table 3 
respectively. 

variables
Parameters Increase in CT Area p value

Gender 
        Male
        Female
With 
Comorbidities 
Weight (in kg)

Type of Procedure 
        Elective
        Emergency
Diagnosis 
        Benign
        Malignant

Operative Time 

Fluid Input 

(Intraoperative)

kg) (Total)
Fluid Balance 

Complications 

Out of seven patients who developed complications, only 

Discussion

to decreased tissue edema, leading to reduced morbidity and 
length of hospital stay and early return of gut function.  
Currently, weight measurement and input/output charting 
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CT scan as an objective measurement of tissue edema.4 

Shimizu et al have demonstrated an increase in post op 
body trunk area 
development of complications.

lost to follow up, seven patients developed complications 

factors, such as hypoalbuminemia, low hemoglobin, 
poor hygiene, intraoperative contamination, breech in 
aseptic precautions, poor preoperative preparation, could 
have a contributory role for development of surgical site 

only on the basis of this complication. The development 
of complications had a positive association with 
hypoalbuminemia, emergency procedures and presence of 
comorbidities (relative risk >1). The common associated 
comorbidities included diabetes mellitus, hypertension and 

poor wound healing.

in wound healing.
hypoalbuminemia and normoalbuminemia group was 

is expected that patients with low serum albumin will have 

been observed in the study. They are also expected to have 

group with normoalbuminemia. This may be due to the 
smaller size, and the study should be performed on a larger 

The risk of complications is higher in the emergency 
group.  This can be due to already ongoing stress 
response, along with added stress of surgery, ongoing 
sepsis, deranged laboratory parameters like anemia, and 
acute kidney injury, secondary to dehydration. In these 

harmful. Emergency surgery has already proven to be a risk 
factor for development of complications.

input developed less complication. This data however, 

balance was associated with higher risk of complications. 

leading to decrease in elective cases.

surgery.

4. The range of complications observed was less. The main 
complication i.e. anastomotic leak, was not observed in any 
of the participants.

Conclusion
The visceral edema, as estimated by the body surface area 

complications. The development of complications had a 
positive association with hypoalbuminemia, emergency 
procedures and presence of comorbidities. Similarly, it was 

a wide variety of complications might help us to narrow 
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Parameters Complications p value

Gender 
        Male
        Female

Type of Procedure 
        Elective
        Emergency

Operative Time 

(Total)

kg) (Total)

With an increase in 

variables 
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