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Abstract: Breast cancer is a heterogeneous disease resulting in various complications
especially in women having diabetes mellitus .The aim of the study is to evaluate the
effect of general anesthesia during radical mastectomy in breast cancer patients with
controlled diabetes and without diabetes. The study was conducted on 120 breast
cancer patients underwent for radical mastectomy .Out of 120, 60 were non –diabetic
breast cancer patients and 60 controlled diabetic breast cancer patients. In our study
blood glucose level was found increased significantly (p<0.05) in breast cancer
patients with controlled diabetes in comparison to breast cancer patients without
diabetes during 30min after induction while there is no significant difference observed
during 5 min preoperatively. Hyperglycemia may represent surgical stress which can
be controlled by judicious use of anesthetic agents including opioids especially in
diabetics.
Keywords: Blood Glucose, Diabetes Mellitus, General Anesthesia, Radical
Mastectomy.
INTRODUCTION
Surgery provides a stress response resulting in various biochemical and
hormonal changes. Hormonal interplay is the key role, in the evolution of stress
response, which has been estimated as hyperglycemic response [1].
The severity of stress during surgery affects not only patient outcomes but also
health care system [2].

Type of surgery has an important role on the
surgical stress rate. Also, women experience more
surgical stress than men, resulting in hemodynamic
fluctuation [3]. Blood glucose control is an important
factor in improving outcome of diabetic patients
undergoing various surgeries [4]. Diabetes mellitus is a
common metabolic and endocrine disorder among the
world population. It represents an independent risk
factor for morbidity and mortality in patients
undergoing various surgery [5, 6].Cancer cells require
more glucose uptake and altered glucose metabolism
for providing nourishment to tumor. In breast cancer
also blood sugar level disturbs or rises especially in
women having diabetes mellitus. So this study aimed
to evaluate the effect of general anesthesia during
radical mastectomy in breast cancer patients with
controlled diabetes and without diabetes.
MATERIALS AND METHODS
The study was conducted on 120 breast cancer
suffering patients underwent for radical mastectomy
after taking ethical consent .Out of 120, 60 were non –
diabetic breast cancer patients and 60 controlled
diabetic breast cancer patients. Samples were taken
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from District hospital Datia and different private
hospitals. Blood Glucose level measurements were
analyzed 5 min preoperatively and 30 min after
induction in both groups through auto analyzer by kit
method. All the patients having fasting blood sugar
less than 126mg/dl on the day of surgery. All patients
were given general anesthesia according to a standard
protocol. We have withheld insulin and antidiabetic
drug midnight before surgery. We have used ringal
lactate as intravenous fluid intraoperatively.
Inclusion criteria of the study
 Patients having controlled diabetes (HbA1C 5-7)
with breast cancer going for radical mastectomy.
 Normal Breast cancer patients going for radical
mastectomy.
Exclusion Criteria
Patients suffering from other complications
like hypertension, hyperthyroidism, chronic heart
disease etc.
STATISTICAL ANALYSIS
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Data were analyzed by using SPSS software
version 21.0.Comparison between both groups were
RESULTS
determined by using Independent Student T Test.
We found no significant difference in blood
p<0.05 were considered as significant.
glucose level in breast cancer patients with controlled
diabetes in comparison to breast cancer patients having
no diabetes during 5 min preoperatively. (Table 1)
Table-1: showing the comparison between breast cancer patients with controlled diabetes in comparison to breast
cancer patients without diabetes during 5 min preoperatively
Groups
Subjects
Mean ±SD
N
SE
DF
T-STATISTIC
1
Breast cancer patients with controlled 100±3.11NS
60
Diabetes
0.477 118 2.09
2
Breast cancer patients without Diabetes
99±2.00
60
NS- Non significant
In our study blood glucose level was found
increased significantly in breast cancer patients with
controlled diabetes in comparison to breast cancer

patients without diabetes during 30min after induction
(Table 2, Graph 2)

Table-2: Showing the comparison between breast cancer patients with controlled diabetes and without diabetes
during 30min after induction:Groups
Subjects
Mean ±SD
N
SE
DF
T-STATISTIC
1
Breast cancer patients with controlled 160±2.05*
60
Diabetes
0.294 118 -67.920
2
Breast cancer patients without Diabetes
140±1.00
60
*P<0.05 statistically significant.

Graph-2: Showing the comparison between breast cancer patients with controlled diabetes and without diabetes
during 30min after induction
DISCUSSION
The present study was performed to evaluate
the effect of general anesthesia during radical
mastectomy in breast cancer patients having diabetes
and without diabetes. Studies showed that a fraction of
non-diabetic patients were found to have glucose
intolerance due to the stressful situation of anesthesia
and cardiopulmonary bypass [7, 8]. We found no
significant difference in blood glucose level in breast
cancer patients having controlled diabetes in
comparison to breast cancer patients having no
diabetes during 5 min preoperatively. In our study we
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also found increased levels of blood glucose
(160±2.05*p<0.05) in breast cancer patients with
controlled diabetes in comparison to breast cancer
patients without diabetes. Stress induced by surgical
procedures causes increased catabolism, which in turn
triggers a cascade of enhanced glycogen breakdown,
gluconeogenesis, and catabolism of lipids and proteins
that eventually leads to increased insulin resistance and
postoperative hyperglycemia [9, 10]. Persistent
postoperative hyperglycemia is a risk factor for
infection and various other complications [11].
Azarfarin et al. in 2011 [12] studied the effect of blood
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glucose control in non-diabetic patients undergoing
7. Van den Berghe G, Wilmer A, Milants I, Wouters
CABG surgery, they found that blood glucose level is
PJ, Bouckaert B, Bruyninckx F. Intensive insulin
increased in these patients though they were not
therapy in mixed medical/ surgical intensive care
diabetic pre-operatively and that controlling blood
units:
benefits
versus
harm.
glucose level in the study group between 110 and 126
Diabetes.2006;55:3151–9.
mg/dl is required as it decreased the incidence of
8. Van den Berghe G, Wouters P, Weekers F,
complications from 32% in the control group to 16% in
Verwaest C, Bruyninckx F, Schetz M. Intensive
the study group. While on the other hand a study
insulin therapy in the critically ill patients. N Engl
conducted to investigate the effect of general versus
J Med 2001;345:1359–67.
spinal anesthesia on blood sugar level and
9. Russo N (2012) Perioperative glycemic control.
hemodynamic changes in patients undergoing curettage
Anesthesiol Clin 30: 445-466.
surgery showed no significant difference between
10. Thorell A, Efendic S, Gutniak M, Häggmark T,
blood glucose level of both groups during 10 minutes
Ljungqvist O. Insulin resistance after abdominal
before, 20 and 60 minutes after the intiation of
surgery. Br J Surg.1994; 81: 59-63.
anesthesia [13]. Egi and colleagues observed increased
11. Zerr KJ, Furnary AP, Grunkemeier GL, Bookin S,
mortality with increasing mean BG concentrations in
Kanhere V. Glucose control lowers the risk of
ICU patients without diabetes mellitus compared with
would infection in diabetics after open heart
those with diabetes mellitus [14].Our study was also in
operations. Ann Thorac Surg.1997; 63: 356-361
accordance with high level of blood glucose in breast
12. Azarfarin R, Sheikhzadeh D, Mirinazhad M,
cancer patients with diabetes during radical
Bilehjani E, Alizadehasl A. Do nondiabetic
mastectomy as a effect of general anesthesia.
patients undergoing coronary artery bypass
grafting
surgery
require
intraoperative
management of hyperglycemia? Acta Anaesthesiol
CONCLUSION
Catabolic stress during surgery and anesthesia
Taiwan. 2011; 49(2):41–5.
associated with increase in cortisol and glucogenic
13. Fereshteh Amiri, Ali Ghomeishi, Seyed
hormones. This may results in hyperglycemia. This
Mohammad Mehdi Aslani, Sholeh Nesioonpour
should be judiciously managed by anesthetic agents
Sara Adarvishi. Comparison of Surgical Stress
such as propofol, opioids and midazolam etc to reduce
Responses During Spinal and General Anesthesia
surgical stress along with treatment of hyperglycemia
in Curettage Surgery. Anesth Pain Med. 2014;
by insulin.
4(3): e20554.
14. Egi M, Bellomo R, Stachowski E, French CJ, Hart
GK, Hegarty C, Bailey M. Blood glucose
REFERENCES
1. Rao AR, Indira PA. Comparative Study of Blood
concentration and outcome of critical illness: the
Glucose Levels under General Anaesthesia in Non
impact of diabetes. Critical care medicine. 2008
Diabetic and Controlled Diabetic Patients. IOSRAug 1;36(8):2249-55.
JDMS.2015;14: 51-56.
2. Ledowski T, Bein B, Hanss R, Paris A, Fudickar
W, Scholz J, Tonner PH. Neuroendocrine stress
response and heart rate variability: a comparison
of total intravenous versus balanced anesthesia.
Anesthesia & Analgesia. 2005; 101(6):1700-5.
3. Masood Z, Haider J, Jawaid M, Alam SN.
Preoperative Anxiety in Female Patients: The
Issue Needs to Be Addressed. KUST Med J. 2009;
1(2):38–41.
4. Asida SM, Atalla MM, Gad GS, Eisa KM,
Mohamed HS. Effect of perioperative control of
blood glucose level on patient’s outcome after
anesthesia for cardiac surgery. Egyptian Journal of
Anaesthesia. 2013 Jan 1;29(1):71-6.
5. Gandhi GY, Nuttal GA, Abel MD, Mullany CJ,
Schaff HV, Williams BA. Intraoperative
hyperglycemia and perioperative outcomes in
cardiac surgery patients. Mayo Clin Proc.
2005;80:862–6.
6. Smith CE, Styn NR, Kalhan S, Pinchak AC, Gill
IS, Kramer RP, Sidhu T. Intraoperative glucose
control in diabetic and nondiabetic patients during
cardiac surgery. Journal of cardiothoracic and
vascular anesthesia. 2005 Apr 1;19(2):201-8.
Available online: http://saspublisher.com/sjams/

1513

