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Abstract: Diabetes Mellitus is one of the common non-communicable diseases and is found to be one of the top five
global causes of premature death. It is a metabolic disorder associated with increased risk of perioperative infection and
postoperative cardiovascular morbidity and mortality. Strict glycemic control is considered as a perioperative goal in
surgical patients. But there is no overall consensus on the optimal perioperative management of the diabetic patient. This
case control study is done to understand the incidence of post hypoglycaemic hyperglycemia in diabetic patients posted
for surgery (on the day of surgery). 50 participants were selected, 30 were diabetic patients and 20 were non diabetic
control group who were all planned for surgery. Their blood sugar levels were estimated in pre dinner, midnight and
fasting state. These values give a clear picture on the increased incidence of post hypoglycaemic hyperglycemia in
diabetics than the control non- diabetics posted for surgery. Thus this study helps in calculating the insulin dose in pre
operative period. This helps in blood sugar control in diabetics posted for surgery and thereby decrease the perioperative

morbidity and mortality.
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INTRODUCTION:

Diabetes Mellitus is one of the common non-
communicable diseases and is found to be one of the
top five global causes of premature death. It is a
metabolic disorder associated with increased risk of
perioperative infection and postoperative cardiovascular
morbidity and mortality [1, 2]. Strict glycemic control is
considered as a perioperative goal in surgical patients
[3-4]. But there is no overall consensus on the optimal
perioperative management of the diabetic patient [5-6].
Surgery is a stress inducing factor for diabetics which
lead to increase in cortisol and catecholamine levels to
[7, 8]. Increased cortisol and catecholamines reduce
insulin  sensitivity, while heightened sympathetic
activity reduces insulin secretion while simultaneously
increasing growth hormone and glucagon secretion [9,
10]. Surgery changes normal metabolic patterns and
trigger gluconeogenesis, glycogenolysis, proteolysis,
lipolysis, and ketogenesis ultimately resulting in
hyperglycemia and ketosis [11].

Diabetes Mellitus is one of the common
diseases complicating surgery. Patients with diabetes
have a higher incidence of morbidity and mortality
following surgery. With increasing number of diabetic
patients undergoing surgery and increased risk of
diabetic complications, strict perioperative assessment
and management becomes important. Mortality and
post operative infections are higher in diabetics than

non diabetics. Strict control of serum glucose is
important to minimize infection [12]. Perioperatve
hyperglycemia increases risk of postoperative mortality,
cardiovascular, respiratory, neurologic and infectious
morbidity [13, 14].

Good control of blood sugar is important on
the day of surgery on anaesthetic point and also to
decrease the perioperative morbidity, mortality and post
surgical complications.

This study on the blood sugar levels at pre
dinner and fasting state gives a clear picture on pre
operative insulin dose calculation and blood sugar
control on the day of surgery.

AIM AND OBJECTIVE:

1. The objective of the study is to find the
incidence of post hypoglycaemic
hyperglycemia in patients posted for surgery.

2. The purpose of the study is to correct the
incidence of fasting hyperglycemia in patients
undergoing surgery and thus to improve the
outcome of surgery.

MATERIALS AND METHODS:

This case- control study was conducted in Sree
Balaji Medical College and hospital for a period of 2
months. 50 participants were selected 30 were diabetic
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patients and 20 were non diabetic control group who
were all planned for surgery. This study was approved
by the institutional ethical committee. After getting
informed consent from the participants the fasting blood
samples were collected by standard aseptic techniques
at 2AM and 6AM. Serum was separated. Fasting blood

sugar was estimated by GOD-POD method using
Mindray kit in autoanalyser. Data collected was
analysed using SPSS package.

RESULTS:

Table-1: Denote Fasting blood sugar on the day of surgery is higher in diabetics than non diabetics.

GROUP 1 GROUP GROUP 3 NON
2 DIABETICS
PRE DINNER BLOOD SUGAR | 175.6 155.7 164.5 107.43
mg/d|
BLOOD SUGAR AT 2AM mg/dl 50.8 160.1 195.1 98
250
[ |
200
2
150 - u B GROUP2
¢ GROUP 1
100 X % ¢ GROUP 3
* NON DIABETICS
50 202
0 T T T T T 1
0 0.5 1 1.5 2 2.5 3 35

Fig-1: shows fall /rise in blood sugar at 2AM which is been followed by increased fasting blood sugar value at

By this study, it is been observed that the
participants had various level of fluctuation in blood
sugar at 2AM and 6AM. The blood sugar values at
2AM and 6AM was divided in to three groups (group 1,
group 2, group 3 ) according to the range in blood sugar
values. The mean blood sugar values at 2AM were
found to be 50.80, 160.10, and 195.10 depending on the
predinner insulin dose. The fasting blood sugar values
at 6AM were found to be high 217.20 + 15mg/dl. By
analysing these values, P- Value is found to be less than
0.001, which is extremely statistically significant and
confidence interval is 95%.

The control study group (non- diabetic patients
posted for surgery) showed mean blood value of
107.43mg/dl at pre- dinner time and 98.50mg/dl at
fasting state. P- Value is 0.0030, very statistically
significant, and confidence interval 95%.

DISCUSSION:

The stress response to surgery is mainly due to
increased secretion of pituitary hormones and activation
of the sympathetic nervous system [12]. Patients

6AM.

experiencing surgery develop a hypermetabolic stress
which results in hyperglycemia and insulin resistance.
This response leads to increased level of endogenous
hepatic glucose production eventhough insulin
stimulated peripheral glucose uptake is reduced.
Cortisol secretion from the adrenal cortex increases due
to surgery, as a result of stimulation by ACTH. Cortisol
level increases from baseline values of around 400 nmol
litre* and may reach >1500 nmol litre

This increased cortisol affects carbohydrate,
fat and protein metabolism. It also promotes protein
breakdown and gluconeogenesis in the liver. All these
results in hyperglycemia and protein loss.

Risk of infection is increased with severe
hyperglycemia, because of monocyte abnormalty and
polymorphonuclear neutrophil function, decreased
intracellular bactericidal activity, and glycosylation of
immunoglobulins [15, 16]. Hyperglycemia affects
blood coagulation process which leads to increase in
prothrombin fragments and D-dimers which finally
results in platelet aggregation and thrombosis [17].
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Hyperglycemia leads to inflammation and activation of
proinflammatory cytokines. Ischemic preconditioning
which is an intrinsic myocardial protective mechanism
is affected by poor blood sugar control [18]. Thus,
hyperglycemia interacts at the cellular and biochemical
level in many ways, which may be responsible for the
adverse effects associated with hyperglycemia.

In the preoperative period the glycemic control
is aimed to achieve fasting plasma glucose of 100-
200mg% and a post prandial plasma glucose 140-
200mg%.

Insulin is the drug of choice in peri operative
blood sugar control .Insulin provides protection from
endothelial dysfunction, which may prevent organ
failure and death [19]. The anti-inflammatory effects of
insulin, decreases levels of proinflammatory cytokines,
adhesion molecules, and acute phase proteins. Insulin
also has anti-thrombotic, anti-atherogenic properties
[20-22]. Insulin treatment causes arterial vasodilation
and capillary recruitment, via activation of the nitric
oxide pathway [23] and improves myocardial perfusion
[24].

The midnight fall in blood sugar level evokes a
counter regulatory hormone response and causes
increase in  blood sugar level. This rebound
hyperglycemia, results in increase in predinner dose of
insulin which worsens the situation. In this type of post
hypoglycemichyperglycemia the predinner insulin dose
has to be reduced. Similar type, Somogyi phenomenon
is also to be kept in mind.

Few diabetics present with predinner and 2AM
blood sugar value to be similar but the 6AM fasting
blood sugar to be high. This could be due to early
morning surge of growth hormone and cortisol. This
type of blood sugar presentation is Dawn phenomenon
and this can be corrected by administration of
intermediate acting insulin at bedtime. Very few
patients present with increased blood sugar level at
2AM and 6AM. This is found to be due to inadequate
dose of predinner insulin dose or due to waning away of
the insulin activity. This is corrected by giving small
dose of regular insulin before dinner along with the
intermediate acting insulin.

CONCLUSION:

The present study shows a clear picture about
the incidence of post hypoglycaemic hyperglycemia
mainly due to increased counter regulatory hormones.
Maintaining good blood sugar control during
perioperative period results in better outcome following
surgery. Diabetic medicines need to be changed before
and after surgery to maintain blood sugar control. Thus
management of diabetic patients in perioperative period
is very important and need strict monitoring and better
understanding among physician, surgeons and
anaesthetists. This study gives information about the

preoperative insulin dose. Thus metabolic assessment
and management of diabetes must begin early and
maintenance of euglycemia during perioperative period
will reduce the morbidity and mortality.
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