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INTRODUCTION

Post-operative infections (POI) including surgical site 
infections (SSI) are the common nosocomial infections 
and leads to various surgical complications.1-5 In India, the 
healthcare expenses are usually a burden to the family. The 
addition of  cost associated with post-operative infections/
complications represents a significant saddle to patient and 
hospital. Preoperative screening of  plasma glucose may be 
able to identify the risk of  infection following surgery. On 
the other hand, perioperative hyperglycemia increases the 
risk of  post-operative infections6 and other complications7,8 
in surgery patients. It has been reported that incidence of  
post-operative wound infections varies between 5% and 
25%.9,10 Various factors reported to be associated with post-
operative infection after surgery includes body mass index 
(BMI),11 gender, age, chronic use of  steroidal drug12 and 

hyperglycemia.13,14 Post-operative hyperglycemia, one of  the 
common risk factor, can easily be modified instead of  other 
potential risk factors for post-operative infections. Persistent 
hyperglycemia is associated with diminished bactericidal 
activity,15 impairment of  phagocytosis, decreased release of  
lysosomal enzymes,16 and reduced production of  reactive 
oxygen species17,18 by neutrophils. It is hypothesized that 
the abnormal leukocyte function in hyperglycemia condition 
may be due to a down-regulation of  adhesion molecules 
that regulate leukocyte recruitment during the course of  
inflammatory processes.19 Leucocytes deficiencies appear to 
improve in well control of  hyperglycemia. Now, it becomes 
clear that tight glycaemic control should improve the clinical 
outcome for all surgical patients. Hyperglycemia induced 
by stress including surgical stress, trauma and critical illness 
resulting in worse surgical outcome independent of  diabetic 
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status of  the patient.20,21 In recent days, there has been 
increased interest in post-operative glucose metabolism and 
complications after surgery, both in patients with and without 
diabetes mellitus.22 The association between perioperative 
blood glucose and the incidence of  post-operative infections 
stays indistinct in the majority of  surgical patients. The 
present study designed to prove the association between 
perioperative hyperglycemia and subsequent risk of  post-
operative bacterial infections.

MATERIAL AND METHODS

The study was conducted at Era’s Lucknow Medical College 
and Hospital during the period of  six months. The study was 
approved by the institutional ethics committee and informed 
consent was taken prior to study. A total of  101 patients (who 
enrolled for elective surgery as their treatment) were included 
in this study. Patients who were immunocompromised 
or taking steroids were excluded from the study. On the 
basis of  perioperative Random Blood Sugar (PORBS), 
patients were divided in two groups: patient with Random 
Blood Sugar less than 140 mg/dl were placed in Group-I 
(n= 44) (normoglycemic) and those with PORBS more than 
140 mg/dl recognized as Group-II (n=57) (hyperglycemic). 
Age, sex, height and weight were recorded as per standard 
protocol. Random Blood Sugar (RBS) was estimated at 
preoperative, intraoperative and post-operative stages. In 
post-operative stages, RBS was estimated at 6th, 24th and 
48th hour after surgery. The entire patients were followed for 
30 days after surgery. The post-operative infection (primary 
outcome of  the study) was assessed by wound infection, 
urinary tract infections and septicemia. RBS was measured 
by Glucometer. The statistical analysis was done using SPSS 
(statistical package for social sciences) version 15.0 statistical 
parameters. The values were represented by mean and +SD.

RESULTS

The study sample had 101 patients including 64 males and 
37 females. The average age (years) of  normoglycemic 
and hyperglycemic group showed no significant difference 
and it was 39.95 + 15.12 and 41.09 + 12.60 respectively. 
Our data showed that the difference of  PORBS in group-I 

(102.50 mg/dl + 40.40) and group-II (131.11 mg/dl + 60.60) 
was statistically significant (p<0.005) (Table 1). Various 
types of  operative procedures were adopted including 
exploratory laprotomy (32.7%); open cholecystectomy 
(12.9%) followed by laparoscopic cholecystectomy (11.9%); 
hernioplast (8%); pyelolethotomy (7.9%) and others(26.6 
percent) (Table 2). Our data suggests that the PORBS rises 
from 102.5 mg/dl + 40.40 to 118.50 mg/dl + 26.40 in 
Group –I during intra operative stage. This increment in 
intra operative Random Blood Sugar (IORBS) was more in 
group –II and the post-operative Random Blood Sugar also 
followed the same pattern. The post-operative blood sugar 
levels remain high till 48th hour following surgery (Table 1). 
It was also observed that the post-operative infections 
were only 4.5% in normoglycemic group while it was more 
prevalent(26.3%) in hyperglycemic group (Table 3). The 
primary outcome measure includes wound dehiscence and 
positive urine culture were the most common (n=8, 8.9% 
each) source of  infections detected in the study. There were 
5.9% cases with detection of  infections through surgical, 
wounds culture and equal number of  subjects with total 
leucocytes count > 11000 cells/mm3 (Table 4).

DISCUSSION

Post-operative infections are common and often a costly 
surgical complication. Perioperative hyperglycemia in 
critically ill surgery patients increases the risk of  post-
operative infections6 and improved control of  blood 
glucose fluxes has been shown to improve survival and 
decrease morbidity.20,21 Despite large number of  operations 
performed, a clear association between perioperative blood 
glucose control and post-operative complications remains 
ill-defined for the majority of  surgery patients.

In the wake of  convincing indications of  a possible 
relationship between perioperative hyperglycemia and 
subsequent risk of  post-operative infections, the present 
prospective observational study was carried out to examine 
this relationship in our set up and to study the effect of  
perioperative hyperglycemia on post-operative bacterial 
infections. A total of  101 patients were enrolled in the present 
study. Out of  these, 57(56.4%) developed perioperative 

Table 1: Distribution of random blood sugar in various groups
S. No Blood sugar levels (mg/dl) Group-I (n=44) Group-II (n=57) Significance 

Mean +SD Mean +SD t value p value
1 Preoperative 102.50 40.40 131.11 60.60 −2.752 0.007
2 Intraoperative 118.50 26.40 212.50 59.20 −1.0138 <0.001
3 6 hrs post‑op 132.70 27.70 195.00 69.00 −5.846 <0.001
4 24 hrs post‑op 127.30 27.20 186.00 51.00 −7.213 <0.001
5 48 hrs post‑op 129.10 29.70 173.00 51.70 −5.193 <0.001

Post‑op: Post operative; SD: Standard Deviation
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findings in present study are close to the study which states 
that an incidence of  post-operative infection to the tune of  
24.6% among hyperglycemics as compared to 4.25% among 
normoglycemics.24 In present study, we have found that 
the incidence of  infection among those with perioperative 
hyperglycemia was 5.8 times higher (15/57 vs 2/44).

Previous findings state that glucose levels among 
patients having higher proportions of  hyperglycemia 
were significantly high as compared to those with lower 
proportion of  hyperglycemia. Thus, it has a relationship with 
preoperative blood sugar level itself  and high preoperative 
sugar level might increase risk of  hyperglycemia in the intra 
and post-operative period.25 In present study, we find that 
the mean blood sugar levels were increase significantly in 
Group II (patients with perioperative hyperglycemia).

In present study perioperative hyperglycemia was found to 
be significantly associated with the post-operative infection. 
The findings in present study are close to the findings 
of  study which states that incidence of  post-operative 
infection to the tune of  24.6% among hyperglycemics as 
compared to 4.25% among normoglycemics.24

In non diabetic, subjects were three times more likely to 
develop the infection if  their morning blood glucose was 
>140 mg/dl on post-operative day 1.26 In present study a 
total of  10 out of  29 patients who developed post-operative 
hyperglycemia developed infection, thereby showing the 
incidence of  infection to be around 3.5 times higher as 
compared to others.

In present study we had made an attempt to associate 
the perioperative blood sugar levels with post-operative 
infections. As indicated above, we had observed a significant 
association of  perioperative blood sugar levels with intra and 
post-operative hyperglycemia. This relationship prompts us 
to seek an association between preoperative blood sugar 
level and infection, irrespective of  their hyperglycemic and 
normoglycemic condition. For this purpose, four quartile 
of  baseline blood sugar levels were assessed for subsequent 
post-operative infection. Diabetic patient undergoes 
coronary artery bypass surgery; preoperative hyperglycemia 
is an independent predictor of  short-term infectious 
complications.27 Our findings are very significant from the 
point of  view of  a possible utility of  perioperative blood sugar 
levels (not hyperglycemic strata alone) as a predictor of  post-
operative infection especially among non-diabetic patients.

CONCLUSION

The findings in present study provide a convincing evidence 
that perioperative hyperglycemia increases the risk of  
post-operative infection. However, the findings must be 

Table 2: Types of operative procedure
S. No Procedures No. Percentage
1 Appendectomy 4 4.0
2 Choledocholithotomy 3 3.0
3 Epigastric Hernioplasty 1 1.0
4 Exploratory Laparotomy 33 32.7
5 Haemorrhoidectomy 1 1.0
6 Hemicolectomy 1 10
7 Hernioplasty 9 8.9
8 Herniorraphy 2 2.0
9 Herniorrhaphy with Eversion 

of Sac
2 2.0

10 IIeostomy Closure 3 3.0
11 Laproscopic Cholecystectomy 12 11.9
12 Lumbar Sympathectomy 2 2.0
13 Modified Radical 

Mastetctomy
3 3.0

14 Nephrolithotomy 1 1.0
15 Open Cholecystectomy 13 12.9
16 Open Cholecystectomy with 

Epigastric Hernioplasty
1 1.0

17 Orchidopexy 1 1.0
18 Pyelolithotomy 8 7.9
19 Reduction Mammoplasty 1 1.0

Table 3: Occurrence of infections in various 
groups
S. No Infections Group-I (n=44) Group-II (n=57)

Number % Number %
1 No 42 95.5 42 73.3
2 Yes 2 4.5 15 26.3

Table 4: Distribution of patient according to 
primary outcome
S. No Outcomes Number Patient
1 Wound dehiscence 9 8.9
2 Urine culture 9 8.9
3 Blood culture 0 0
4 Surgical wound culture 6 5.9
5 TLC >11000 cells/mm3 6 5.9

hyperglycemia. The incidence of  perioperative hyperglycemia 
has been reported to be varying in different studies covering 
different types of  surgeries in different groups of  patients. 
The incidence of  hyperglycemia might vary in different 
types of  subjects, different procedures and different level of  
glycemic control. The glycemic control is considered to be of  
poor level among Indians and Asians23 and thus the incidence 
of  hyperglycemia might be of  higher order in our subjects.

In present study, perioperative hyperglycemia was found to 
be significantly associated with the post-operative infection. 
The incidence of  infection among hyperglycemics was 
observed to be 26.3% as compared to 4.5% among non-
hyperglycemics. A number of  studies have supported the 
finding that post-operative infection rate is significantly higher 
among patients developing perioperative hyperglycemia. The 
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interpreted cautiously as a very low perioperative blood 
sugar level might reduce the risk of  infection but pose 
other complications related to hypoglycemia leading to 
serious consequences, including death. Considering the easy 
feasibility of  assessment, we recommend that a pool of  
large data should be created by carrying out more studies 
for different surgical procedures so that more convincing 
and powerful evidence in support may be gathered.
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