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Abstract: Objective: This paper aims to study the influence of both general and spinal anesthesia on blood sugar changes in patients undergoing
cesarean. Methods: This is a single-blind clinical trial study conducted on 60 patients with classes 1 and 2 anesthesia. The patients were divided by
chance into the general anesthesia and spinal anesthesia groups (each contains 30 members). The patients in the spinal group were blocked up to the
T4 level and similar methods andmedicines were also utilized for those in the general anesthesia group.Results:No significant difference was observed
in the blood sugar levels of both groups before and after the operation, but the group, which had utilized the general anesthesia method, had reported
with lower levels of blood sugar than the spinal anesthesia group after operation with a significant difference (P< 0.05). A difference has been
observed in the levels of blood sugar at 2, 12, and 24 h after the operation in both groups, but it was not a statistically significant difference.
Conclusion:However, none of the mentioned methods had any influence on reduction of blood sugar levels during the recovery or the period after it.
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Introduction

Particular metabolic or hormonal changes take place in all
types of surgeries basically as a result of sympathy-adrenal
stimulation and they have a catabolic nature [1]. Afferent
impulses from the sight of stimulation get to hypotha-
lamic and pituitary shaft and result in hormonal changes,
such as higher levels of growth hormone and cortisol,
stimulation of the efferent flow of sympathy-adrenal,
higher levels of catecholamines, aldosterone, and gluca-
gon, and also changes in plasma proteins, sodium reten-
tion, potassium loss, and increase in blood sugar [2].

Higher levels of sympathetic activity and noradrenaline
result in less insulin secretion. A rise in the level of
gluconeogenesis and the less consumption of glucose
result in hyperglycemia and there are evidences indicating
a resistance toward insulin [3].

Following each type of stress like inducing and retain-
ing anesthesia and the process of surgery, a set of responses
known as stress response are induced during which the
important organs of the body such as the nervous, endo-
crine, and immunological systems are affected and bio-
chemical changes take place in the cell. Meanwhile, the
endocrine system activates two hypothalamic-pituitary
adrenocortical and sympathy-adrenal paths with the final
results being the rise or reduction in the levels of some
hormones [4]. On one hand, as a result of the influence of
various hormones (reduction of insulin and rise of gluca-
gon, catecholamine, cortisol, and growth hormone),
blood sugar goes up and this will interrupt blood sugar
control during the surgery. On the other hand, various
researches have proved the adverse effects of high blood
sugar level, such as delayed wound healing and longer
period of the patients’ hospitalization [5].
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The majority of the researchers believe that high blood
sugar during the surgery in the case of ischemia will result
in irrecoverable brain leisure [6]. The studies that have
investigated the glucose level of blood during 48 h after
the operation have all pointed to the fact that reduction of
stress and anxiety during the operation may prevent high
blood sugar and its side effects [7].

It is believed that blocking these stressful reactions
through general anesthesia may contribute to controlling
these adrenergic reactions. It is also thought that envi-
ronmental blocking through epidural and spinal in the
low level harnesses adrenergic reactions to stress and plays
a major role in controlling such changes [8]. Following
the earlier researches, the influence of general and spinal
anesthesia on reduction of surgery stress and less blood
sugar following the operation has been proved; however,
the preference of none of these methods has been proved
yet [9].

On the other hand, pregnant women during their
delivery exhibit increased serum levels of stress hormones
(cortisol and epinephrine). Both these hormones contrib-
ute to higher serum glucose in the patient [10]. This
research seeks a preferable method for controlling the
stress caused by the operation and reducing the blood
sugar level changes so that in the cases where both the
methods are feasible, the preferred method may be uti-
lized to reduce the morbidity effects caused by high blood
sugar.

Materials and Methods

This single-blind random clinical trial study was first
verified by the ethics committee of Birjand University of
Medical Sciences and gained the permit number
IRCT2015030821383N1 from clinical trial registration
center. It was conducted on 60 candidates with the
physical class of American Society of Anesthesiologists
(I & II) and blood sugar level below 80 who had resorted
to Vali-e-Asr Hospital for cesarean. The written consent
of all the patients was obtained before beginning the tests.
Systematic random method was utilized to divide the
patients into two groups (based on the anesthesia meth-
od) each comprising 30 people. The information gained
through the research was registered in a separate ques-
tionnaire for each patient.

Intraoperative monitoring included checking heart
pulse and blood pressure. The exclusion criteria included
any type of cardiovascular diseases, diabetes, alcoholism,
drug consumption or taking drugs, which affect the blood
sugar, emergency operations, and any prohibition of
general and spinal anesthesia. Some demographic infor-
mation obtained from the patients including name,
surname, age, weight, body mass index, number of
pregnancies, history of diabetes in family, cesarean reason,
and history of addiction and smoking.

In the next stage, the patient’s blood sugar was mea-
sured before the operation (anesthesia procedure), after
surgical incision, and right after the surgery (when the
surgeon was done). Equal amounts of Ringer serum were
used for both groups. The medical diet was the same in
general anesthesia method, but bupivacaine was applied
for spinal anesthesia [11].

For those patients who had undergone spinal anesthe-
sia, the sensory levels after spinal anesthesia and when the
senses of the patient were completely restored and the
frequency of applying pain reliever were recorded.

After 2, 12, and 24 h of the operation, the patient’s
blood sugar level was measured by an expert anesthe-
siologist through the second finger of the right hand
using an Accu-Chek calibrated glucometer with due
observation of sampling rules and exclusion of the
effective factors, such as triglyceride less than
500 mg/dl and dehydration hematocrit less than
20% or more than 65%.

The blood sugar level measured in each stage was
subtracted from the level registered in the previous stage.
The same procedure was undertaken for all hours and the
resulting data were finally analyzed using SPSS. The
blood sugar levels of the patient before the operation,
during the operation, and at 2, 12, and 24 h after the
operation were measured and subtracted from the pre-
operation level and the resulting information was fed into
SPSS.

Independent T-test was used to compare the average
blood sugar levels in various stages and coupled T-test
was utilized to compare the averages before and after the
anesthesia. As it is possible that a longer period of fasting
may alter the blood sugar of the patients, all the patients
were asked to fast at least 8 h before the operation. For
this purpose, the patients were hospitalized 1 day before
the operation.

Results

The groups were similar to one another in terms of
gender, age of pregnancy, and type of operation. The
results of this study are represented in Tables I–III.

Discussion

The pain and anxiety of surgery results in higher serum
levels of blood sugar through stimulation of sympathetic
nerves and secretion of some hormones, such as epi-
nephrine, norepinephrine, and cortisol. Reducing the
pain and stress of the surgery through general or spinal
anesthesia may prevent sympathetic stimulation and
secretion of hormones that increase the blood sugar
levels. As a result, no increase in blood sugar levels will
take place [12].

General anesthesia and spinal anesthesia
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Some researchers have merely focused on studying
the changes in blood sugar levels during spinal anesthe-
sia. Based on the results, the type of the medicine used in
spinal anesthesia influences the changes in blood sugar.
In a study conducted by Fah et al. [13] on patients
undergoing cesarean with lidocaine 5%, a significant
reduction was observed between the serum level of
blood sugar during the operation and that recorded
before the surgery. In another study conducted by
French et al. [14] on patients undergoing cesarean with
bupivacaine 5%, a reduction was observed between the
serum level of blood sugar during the operation and that
recorded before the surgery. Despite the rise of blood
sugar level of the patients during the recovery, it was still
less than the level recorded before the operation.
According to our research, the serum level of blood
sugar level in patients who had undergone spinal anes-
thesia did not exhibit much difference compared with
the preoperation state. However, a significant difference
was observed in the blood sugar level during the

recovery stage compared with that was recorded during
the preoperation stage, but this difference was subsided
2 h after the surgery. On the other hand and contrary to
the previous researches, we studied the serum level of
sugar at 12 and 24 h after the operation. The results
indicated further increase in blood sugar during these
two periods compared with the levels recorded before
the surgery. We may conclude that the spinal anesthesia
has a major role in preventing the blood sugar level from
going up specially during the operation; however, after
the operation and recovery and because of the problems
and anxiety of the patient following the side effects of
anesthesia, such as nausea and vomiting and shortness of
breath, this effect can be subsided [15]. Following the
reduction of the side effects of anesthesia, we observe a
reduction in blood sugar levels at 2 h after the operation.
After the effects of the anesthesia are subsided and the
pain is back, stressful hormones are released and we will
observe a rise in the blood sugar level at 12–24 h after
the surgery [16, 17].

Table I Comparing the demographic variables of patients in both general and spinal anesthesia groups

Group General anesthesia Spinal anesthesia Statistical test

Age 28.77± 4.71 30.46± 5.43 df= 58, t=−2.01, P= 0.4

Weight 71.88± 12.43 67.33± 7.97 df= 58, t= 0.33, P= 0.5

Length of operation 50.37± 15.05 43.33± 7.71 df= 58, t= 1.8, P= 0.5

Table II Comparing the average blood sugar of patients in various stages in both general and spinal anesthesia groups

Group General anesthesia Spinal anesthesia Statistical test

Before operation 86.25± 10.02 92.13± 19.22 df= 40, t=−1.3, P= 0.1

During operation 83.7± 20.51 95.93± 21.71 df= 40, t=−1.8, P= 0.9

After operation 93.62± 15.81 110.26± 63.96 df= 40, t=−1.29, P= 0.03

2 h after operation 88.55± 20.5 96.4± 20.86 df= 40, t=−1.18, P= 0.9

12 h after operation 104.4± 29.69 102.93± 22.39 df= 40, t= 0.16, P= 0.1

24 h after operation 117± 35.63 115.26± 41.17 df= 40, t= 0.16, P= 0.7

Table III Comparing the difference between blood sugar levels during the operation, right after the operation, and at 2,
12, and 24 h after the operation with the level recorded before the operation in both groups

Group General anesthesia Spinal anesthesia Statistical test

Before operation 69.6± 12.3 87.4± 22.11 df= 40, t=−1.4, P= 0.1

During operation 83.2± 18.32 93.98± 22.1 df= 40, t=−1.2, P= 0.9

After operation 91.60± 14.82 112.30± 62.70 df= 40, t=−1.30, P= 0.04

2 h after operation 87.30± 19.5 95.3± 22.88 df= 40, t=−1.17, P= 0.9

12 h after operation 105.6± 30.70 105.90± 21.40 df= 40, t= 0.16, P= 0.1

24 h after operation 120± 34.52 118.30± 40.20 df= 40, t= 0.16, P= 0.7
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The effects of general anesthesia on blood sugar level
changes have been investigated in some researches. In the
study conducted by Chung et al. [18] on 230 patients
undergoing eye elective surgery with classes 1 and 2
anesthesia, the serum level of blood sugar exhibited a
significant rise after the operation compared with the level
recorded before the operation. In another study con-
ducted by Kumar et al. [19] applying for dental surgery
using propofol or isoflurane, the average blood sugar of
the patients after the operation and during the recovery
exhibited a rising pattern in both groups. Contrary to the
aforementioned studies, this research found no significant
difference in the blood sugar level during, after, and even
2 h after surgery, but a significant increase was observed at
12 and 24 h after operation. The differences observed
between this research and the studies just mentioned may
be due to the difference in the intervening factors, such as
the type of operation and physiological changes during
the pregnancy [20].

Few studies have compared the effect of general and
spinal anesthesia on blood sugar level changes. In a study
conducted by Galet et al. [21] of hernia repair surgery
under general and spinal anesthesia, the difference be-
tween the blood sugar levels at 1 and 6 h after the
operation and the level recorded before the operation
was calculated and compared. The results showed a
significant reduction in the blood sugar of the patients
undergoing spinal anesthesia within 1–6 h after the
operation in comparison with the patients undergoing
general anesthesia. The blood sugar of the patients was
not measured during the operation. In this research, the
difference between the blood sugar levels during, right
after, and at 2, 12, and 24 h after the operation in each
group was calculated and compared against the values
recorded before the operation [22–24].

Our results indicate greater decreases of blood sugar
level in the general anesthesia group than that was ob-
served in the spinal anesthesia group (P= 0.03). The
studies conducted on patients right after and at 2, 12,
and 24 h after the surgery also showed greater levels of
blood sugar increases among those undergoing spinal
anesthesia than those undergoing general anesthesia, but
these differences were not significant.

This research has not studied the influence of the
depth of anesthesia on the blood sugar level of the
patient, although the differences in the depth of anesthe-
sia are important factors, which reduce secretion of stress
hormones and, as a result, blood sugar. Similar researches
that measure the depth of anesthesia and its effects on the
blood sugar level are recommended. Furthermore, con-
sidering the small sample utilized in this research, similar
researches with larger samples are also recommended.

As the results indicate, both the general and spinal
anesthesia influence the serum level of the blood sugar in
patients undergoing cesarean; however, general anesthe-
sia has a greater effect on increase of blood sugar than

spinal anesthesia (P= 0.03). None of these methods is
effective in reducing the blood sugar level of the patients
during the recovery and hours following it.
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