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Abstract

Purpose: To investigate the clinical benefit of dexmedetomidine (DEX) when used in combination with
dezocine as epidural anesthesia during cesarean delivery for puerperae with gestational diabetes
mellitus (GDM).

Methods: A total of 120 puerperae with GDM admitted to The Fourth Hospital of Shijiazhuang
(Obstetrics and Gynecology Hospital Affiliated to Hebei Medical University, Shijiazhuang City, China)
who underwent cesarean delivery from January 2019 to January 2020 were randomly assigned to
groups A and B, with 60 patients per group. Epidural anesthesia with dezocine was used on patients in
both groups, while DEX was added for patients in group A. Comparison was made between the 2
groups with regard to pregnancy outcomes, pain scores, maternal and infant blood glucose levels,
hemodynamic indices, hormonal levels and adverse reaction rates (ARR).

Results: Patients in group A had significantly better maternal and infant outcomes (p < 0.05), lower
maternal postoperative pain scores (p < 0.05), lower maternal postoperative blood glucose levels (p <
0.001), higher infant postoperative blood glucose levels (p < 0.001). Furthermore, maternal incidence of
adverse reactions in group A was lower than in group B (p <0.05). At the time point of 0.5 h after
anesthesia and operation, the hemodynamic indices of puerperae in group A were significantly more
stable, and levels of estradiol and prolactin were higher, relative to those in group B (p < 0.05).
However, group A had a lower chemotaxin levels at immediate postoperative period and 1 day after
operation than group B (p < 0.05).

Conclusion: The combination of DEX and dezocine for epidural anesthesia stabilizes hemodynamics,
improves hormone levels and lowers the incidence of adverse reactions in puerperae with GDM,
thereby potentially ensuring better pregnancy outcomes and well-controlled blood glucose levels.
Therefore, this strategy for epidural anesthesia has potentials for use in clinical practice.
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INTRODUCTION of poor pregnancy outcomes and lead to organ

failure in puerperae, thereby seriously affecting
Diabetes mellitus, a common complication during  maternal and infant health [1-3]. In order to
the gestation period, may increase the possibility — optimize the conditions of the health of mother
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and the baby, many pregnant women with
gestational diabetes mellitus (GDM) choose
cesarean delivery. However, while alleviating the
pain during delivery to a certain extent, cesarean
delivery intensifies hemodynamic fluctuations
and disturbs hormonal secretion of puerperae. In
addition, the mandatory fasting before operation
increases the possibility of abnormal maternal
and infant blood glucose levels after parturition
[4-7].

In recent years, studies have shown that epidural
anesthesia, the preferred anesthesia method for
cesarean section, has minimal impact on infants:
it reduces postoperative pain of puerperae, and
increases the level of prolactin, indicating its high
suitability for puerperae with GDM [8-10].
Dezocine is a common analgesic drug in clinical
practice, and dexmedetomidine (DEX) is a drug
used to relieve intraoperative stress, and for
preventing drastic changes in pulse and BP in
puerperae. Thus, a combination of the two
improves the perioperative indices of puerperae.

Therefore, the present research was carried out
to study the effect of application of DEX in
combination with dezocine in epidural anesthesia
during cesarean delivery for puerperae with
GDM, and the effect of the anesthesia on
hemodynamics, hormone levels and adverse
reaction rates (ARR).

METHODS
Enrollment and grouping of patients

A total of 120 puerperae with GDM who were
admitted to The Fourth Hospital of Shijiazhuang
(Obstetrics and Gynecology Hospital Affiliated to
Hebei Medical University, Shijiazhuang City,
China) were enrolled in this study. They were
equally assigned to 2 groups, based on their
order of admission, with 60 patients in each

group.
Ethical approval

The study received approval from the Ethical
Authority of The Fourth Hospital of Shijiazhuang
(O & G Hospital Affiliated to Hebei Medical
University (approval no. 20181114), and followed
the guidelines of the Declaration of Helsinki, as
revised in 2013 [11]. All puerperae or family
members submitted written informed permission
to participate in the study.

Inclusion criteria

Puerperae who were diagnosed with GDM after
examination [12], and those who met the

conditions of cesarean delivery [13]
included in the study.

were

Exclusion criteria

Puerperae in the following categories were
excluded: those with mental challenges or
communication problems, those having diseases
in major organs, puerperae with low BMI, those
who were allergic to medications applied in the
research, and those with coagulation disorders.

Treatments

Puerperae in both groups received epidural
anesthesia with dezocine. However, DEX was
added in group A, but other anesthesia drugs
used were similar in both groups. The specific
procedures used were as follows: when the
puerperae entered the operation room, their
peripheral veins were opened and vital signs
were monitored. Oxygen inhalation was carried
out through a nasal catheter, and lactated ringer
solution  (Anhui  Shuanghe Pharmaceutical
Limited by Share Limited; NMPA no.
H20023235) was given through i.v. infusion at a
dose of 5 mL/kg. Epidural catheter was inserted
after performing puncture at Ls-4 which resulted in
discharge of spinal fluid. Then, ropivacaine
(manufacturer: Hebei Yipin Pharmaceutical
Company Limited) was infused through the
epidural catheter.

Thereafter, 2 % of lidocaine (Fujian Jinshan
Biological Pharmaceutical Limited by Share Ltd;
NMPA approval no. H35020528) was infused
into the puerperae in the supine position. The
drug was used based on the actual conditions of
the puerperae. For anesthesia, puerperae in
group B received 5 mL of dezocine diluted with 1
mL of physiological saline, while 80 pug of DEX in
combination with 5 mg of dezocine was
administered to the puerperae in group A (for
anesthesia). Cesarean delivery was conducted
after successful anesthesia.

Assessment of parameters/indices
Pregnancy outcomes

The pregnancy outcomes for the infants were
mild asphyxia, severe asphyxia, large-for-
gestational-age (LGA) newborn and
hypoglycemia, while pregnancy outcomes for the
mother were postpartum hemorrhage, infection
of incision site, polyhydramnios, hypertension
and hyperglycemia. The numbers of mothers and
babies with different pregnancy outcomes were
recorded.
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Pain score

At 1, 4, 8 and 16 h after operation, pain in the
puerperae was evaluated using the Numeric
Rating Scale (NRS) on a scale of 0-10 points,
with higher scores indicating more severe pain.

Maternal and infant blood glucose levels

At 1, 4, 8 and 16 h post-operation, the blood
glucose levels of the puerperae were measured.
Moreover, at the time of birth, the blood glucose
levels of the infants were measured.

Hemodynamic indices

Before operation, 0.5 h after anesthesia, and at
the immediate postoperative period, mean
arterial pressure (MAP), heart rate, systolic blood
pressure, and diastolic blood pressure of the
puerperae were determined.

Hormonal levels

Before operation, at immediate postoperative
period, and 1 day after operation, the levels of
estradiol, chemotaxin and prolactin in the
puerperae were determined.

Incidence of adverse drug reactions

The adverse reactions included respiratory

depression, slow heart rate, gastrointestinal
reactions, dizziness, somnolence, and shiver.

Table 1: Comparison of general information (n = 60)

The population of puerperae showing each of
these toxic effects was recorded.

Statistical analysis

The SPSS20.0 software was used for processing
of results, while graphs were produced with
GraphPad Prism 7. Counted data were
compared using chi squared (x?) test, while
measured data were compared with t-test.
Values of p < 0.05 were taken as indicative of
statistical significance.

RESULTS
Patients’ baseline information

As shown in Table 2, there were no significant
differences between the two groups with respect
to general information on puerperae (p > 0.05).

Pregnancy outcomes

There were markedly better pregnancy outcomes
with respect to the mothers and babies in group
A than in group B (p < 0.05, Table 2).

Pain scores in puerperae

Figure 1 shows that the NRS scores of groups A
and B were 4.12 + 0.56 and 4.56 + 0.77 at 1 h
after operation, 3.10 £ 0.45 and 3.52 £ 0.56 at 4
h after operation, 2.21 + 0.35 and 2.87 + 0.34 at
8 h after operation, and 1.67 + 0.69 and 2.00 *
0.65 at 16 h after operation, respectively.

Group Age (years) BMI (kg/m?) Gestational age  Cervical diameter before ~ Operation
(weeks) anesthesia (cm) time (min)
A 28.98+2.31 22.98+1.58 38.65+1.51 3.10+0.21 53.9845.12
B 29.1042.58 22.48+1.77 38.98+1.57 3.09+0.22 54.95+5.10
X2 0.268 1.632 1.173 0.255 1.040
P-value 0.789 0.105 0.243 0.799 0.301
Table 2: Pregnancy outcomes [n (%)]
Group A (n=60) B (n=60) N P-value
Infant
Mild asphyxia 2(3.3) 10 (16.7) 5.926 0.015
Severe asphyxia 1(1.7) 4(6.7) 1.878 0.171
LGA newborn 1(1.7) 4(6.7) 1.878 0.171
Hypoglycemia 2(3.3) 8 (13.3) 3.927 0.048
Total 6 (10.0) 26 (43.3) 17.046 <0.001
Puerpera
Postpartum hemorrhage 2(3.3) 6 (10.0) 2.143 0.143
Incision infection 0 (0.0) 3(5.0) 3.077 0.079
Polyhydramnios 1(1.7) 6 (10.0) 3.793 0.051
Hypertension 0 (0.0) 4 (6.7) 4.138 0.042
Hyperglycemia 4 (6.7) 8 (13.3) 1.482 0.224
Total 7(11.7) 27 (45.0) 16.416 < 0.001
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Thus, the postoperative pain scores of puerperae
in group A were markedly lower than those of
group B.
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Figure 1: Pain scores of puerperae (mean + SD). *P <
0.05

Maternal and infant blood glucose levels

After operation, group A showed significantly
lower maternal blood glucose levels (p < 0.001)
and higher infant blood glucose levels (p <
0.001) than group B (Table 3).

Hemodynamic indices of puerperae

At the time points of 0.5 h after anesthesia and
after operation, the hemodynamic indices of
puerperae in group A were significantly more
stable than those of group B (p < 0.05, Table 4).

Hormonal levels in puerperae

Group A had significantly higher levels of
estradiol and prolactin, and a lower chemotaxin
level at immediate postoperative period, and at
day after operation than group B (p < 0.05).
These results are presented in Table 5.

Incidence of adverse reactions

In group A, the numbers of puerperae with
respiratory  depression, slow heart rate,
gastrointestinal  reactions,  dizziness  and
drowsiness, and shiver were 1, 1, 5, 2, and 2,
respectively, while the corresponding numbers in
group B were 7, 8, 13, 10 and 12, respectively.
Thus, as shown in Figure 2, there was higher
incidence of unwanted reactions in group B than
in group A.

Table 3: Comparison of maternal and infant blood glucose levels of the 2 groups (mmol/L)

Group Puerpera blood glucose levels
1 h post- 4 h post- 8 h post- 16 h post- Infant
operation operation operation operation Time of
birth
A 5.14+0.58 5.98+0.65 6.24+0.58 7.12+0.74 4.65+1.10
B 6.15+0.68 6.54+0.58 7.98+1.10 9.10+0.68 3.7610.98
VG 8.753 4.979 10.838 15.261 4.679
P-value <0.001 <0.001 <0.001 <0.001 <0.001
Values are presented as mean+ SD
Table 4: Comparison of hemodynamics indices of puerperae in both groups (mean + SD)
Parameter Group A Group B t P-value
MAP (mmHg)
Pre-op 81.65+8.14 82.114+8.54 0.302 0.763
0.5h post-anesthesia 82.15+8.54 71.65+7.58 7.123 <0.001
Post-op 81.58+8.00 77.8418.15 2.5637 0.013
Heart rate (bpm)
Pre-op 78.65+9.54 77.45+8.59 0.724 0.471
0.5h after anesthesia 85.12+7.45 95.68+7.41 7.785 <0.001
Post-op 83.54+7.11 89.65+9.87 3.891 <0.001
Systolic blood pressure
(mmHg)
Pre-op 115.65+8.98 116.65+8.74 0.618 0.538
0.5h after anesthesia 108.15+5.10 99.15+5.20 9.571 <0.001
Post-op 112.98+8.52 96.15+5.21 13.054 <0.001
Diastolic blood pressure
(mmHg)
Pre-op 74.11+7.54 75.98+7.65 1.349 0.180
0.5h after anesthesia 69.15+7.41 64.22+8.57 3.371 0.001
Post-op 72.1547.22 58.6548.15 9.604 <0.001

Data are presented as mean + SD
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Table 5: Comparison of hormonal levels in puerperae in both groups

Parameter Group A Group B ya P-value
Estradiol (pmol/L)

Pre-op 268.9849.11 270.12+8.15 0.722 0.472
Immediate post-op 245.15+8.87 230.65+7.98 9.414 <0.001
1day post-op 240.59+8.57 215.68+8.51 15.976 0.013
Chemotaxin (mg/L)

Pre-op 42.51+2.62 41.98+2.41 1.153 0.251
Immediate post-op 55.51+3.54 72.98+3.68 26.501 <0.001
1lday post-op 64.11+5.95 85.68+5.98 19.806 <0.001
Prolactin (ug/L)

Pre-op 30.68+2.11 31.45+2.41 1.862 0.065
Immediate post-op 26.58+1.98 22.68+1.90 11.009 <0.001
1day post-op 25.98+2.14 20.5742.00 14.307 <0.001

Data are presented as mean * SD
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Figure 2: Comparison of incidence of adverse
reactions. P < 0.05

DISCUSSION

Due to advances in techniques used in medical
practice, the number of GDM puerperae who opt
for cesarean delivery has continued to increase
year by year. However, this delivery mode readily
causes incision pain and visceral pain, such that
most puerperae with GDM experience strong
postoperative discomfort. Besides, intense pain
may increase the possibility of postpartum
hemorrhage and inhibit the secretion of prolactin,
which is unfavorable for neonatal feeding [14].

In this study, the puerperae in group A had
significantly lower postoperative pain scores than
those in group B. This was due to the fact that
dezocine, which exerts strong analgesic effects,
acted on the spinal cord K-opiate receptor,
thereby alleviating visceral pain and reducing
negative emotions in puerperae. In addition, DEX
lowered the rate of release of harmful
substances by the peripheral nerves, and
exerted analgesic effects on the central and
peripheral nerves. The combination of dezocine
and DEX reduced the effect of pain on prolactin.
Therefore the level of prolactin was markedly

raised in puerperae of group A, relative to
puerperae of group B.

In addition, cesarean section elevates the rate of
release of catecholamines. Large amounts of
catecholamines not only exacerbate maternal
hemodynamic changes but also impair the
frequency of insulin production. Therefore,
pregnant women with GDM have extremely high
probability of developing blood glucose
fluctuations during operation due to stress, with
serious effect on maternal and fetal outcomes.

Epidural anesthesia blocks sympathetic nerve
impulses and decreases maternal perioperative
stress response, which in turn stabilize maternal
hemodynamic indices [15,16]. Moreover, DEX
weakens the secretion of catecholamines and
reduces influence on maternal blood vessels.
Therefore, the levels of MAP and blood pressure
of puerperae in group A were more stable, and
the magnitude of the change in heart rate was
also relatively lower, when compared to group B.
Moreover, DEX slowed down the secretion rate
of glucagon when the stress response was
diminished, leading to lower maternal glucose
levels in the group that received the combined
anesthesia, with a concomitant reduction in the
possibility of hypoglycemia in the newborns. This
study showed that the use of DEX in combination
with dezocine for epidural anesthesia produced
good glycemic control and attenuated maternal
stress response.

The study also showed that the combined
anesthesia produced significantly higher levels of
estradiol and prolactin, and a lower chemotaxin
level at immediate postoperative period and at 1
day after operation, when compared with group
B, which might be related to the more stable
hemodynamic indices in the puerperae of group
A. It is worth noting that there is an important link
between chemotaxins and grade of inflammation.
Puerperae with GDM usually have low levels of
inflammatory factors, which is an indication of
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insulin resistance. Therefore, chemotaxins reflect
the disease progression in puerperae [17]. There
were markedly lower levels of chemotaxins in
group A, indicating better maternal body
condition in this group and a lower possibility of
unwanted events due to diabetes. Therefore,
maternal and neonatal pregnancy outcomes
were much better in group A than in group B.
This is in agreement with previous findings of
Biesty et al. in their work in which one group of
puerperae received epidural anesthesia of DEX
in combination with dezocine, while control
puerperae were given epidural anesthesia with
dezocine. The results revealed markedly lower
possibility of poor pregnancy outcomes in the
combination group [11.0 % (11/100)] than in
control group [18]. This suggests that the
combined anesthesia optimizes maternal-infant
outcomes. In addition, in the present study, the
significantly lower frequency of unwanted events
in group A puerperae suggest that it would be
safe to combine the two drugs in epidural
anesthesia.

CONCLUSION

The combined use of DEX and dezocine in
epidural anesthesia stabilized hemodynamics,
improved hormonal levels and lowered the
incidence of adverse reactions in puerperae with
GDM, thereby ensuring better pregnancy
outcomes and well-controlled blood glucose
levels. However, further clinical trials are required
prior to the application of this strategy in clinical
practice.
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