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Effects of dexmedetomidine in reducing
post-cesarean adverse reactions
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Abstract. This study evaluated the analgesia effect and the
effect on adverse reaction of using dexmedetomidine (Dex) in
post-cesarean section. Eighty women who had been performed
caesarean delivery with combined spinal and epidural anes-
thesia were selected. The experimental group (group D)
included 40 random patients and the control group (group C)
included the other 40 women. Patients in group D were given
ropivacaine hydrochloride and Dex while patients in group C
were given ropivacaine hydrochloride and morphine. We
assessed and recorded the patient status at 2, 6, 12,24 and 48 h
using Ramsay sedation scale and visual analogue scale (VAS)
in resting state and coughing state and we also recorded their
adverse reactions. Except for the first 2 h after surgery, group D
gets a lower VAS score than group C all the time in either
resting state or coughing state (p<0.05); at 12 h, group D had a
lower Ramsay score than group C (p<0.05) and no significant
difference during the rest of the time was found; group D had
a significantly lower rate of nausea, emesis and pruritus than
group C (p<0.05). In conclusion, the usage of Dex in analgesia
for post-cesarean can increase the analgesia effect produced
by local anesthetics, increase puerpera sedation scores and
decrease adverse reactions.

Introduction

In China, 50-60% of pregnant women give birth via cesarean
section. Puerpera undergo different levels of pain. Clinically,
great pain after cesarean section could bring patients nausea,
pruritus, intestinal peristalsis slowness, muscle spasms, throm-
boembolism, cardiopulmonary complications and incision
healing delay and such a series of physiological changes have
great impacts on puerpera's postpartum physiological func-
tions and mental state and even on postpartum recuperation
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and breast-feeding. The choice of anesthesia for post-caesarean
section is always a clinical hot spot. A good postoperative
analgesia will greatly relieve puerpera's pains, provide good
conditions for purepera to recuperate and get out of bed and
also for caring for and breast-feeding newborns (1).
Nowadays, clinical choices of anesthesia for post-caesarean
section usually are: Intraductal route of administration, single
intrathecal injection of opioids, single epidural injection of
opioids and persistent epidural analgesia; administration by
intravenous route. Results from Rapp-Zinggraff er al shows
that the group with patient-controlled intravenous analgesia
has a significant higher visual analogue scale VAS score
than the group with epidural analgesia (1). Another investiga-
tion shows that the usage of pethidine in patient-controlled
intravenous analgesia after caesarean section can decrease
the alertness of breastfeeding newborns and weaken their
directional response (2). Compared to epidural anesthesia,
wound infiltration has weaker analgesic effect although it can
be used in post-caesarean section (3,4). Oral analgesic has
many advantages, such as good compliance, convenience and
good analgesic effect, but it is usually used as ancillary drug or
instant analgesic method when analgesic effect fails its expec-
tation. Patient-controlled epidural analgesic (PCEA) is the first
choice of anesthesia methods for post-caesarean section.
Combining opioid with local anesthetics is the most
common formulation on epidural space for caesarean section,
since it can produce synergistic effect, and enhance analgesic
effect. However, its adverse reactions are nausea, emesis, shiver,
cutaneous pruritus and urinary retention. Hence, a new drug
with good analgesic effect and less adverse reaction needs to
be found. Clinical studies have shown that dexmedetomidine
(Dex) intrathecal injection is a safe application of ancillary
drug used for analgesic, sedation, prevention of shiver in anes-
thetic for post-caesarean section. Dex is a new high selective a2
adrenergic agonist. Its binding ratio of adrenergic receptor 0.2
and al is 1,620:1 (5). It is used for analgesic sedation and anti-
sympathetic with little respiratory depression (6). Kanazi et al
showed that Dex intrathecal injection significantly enhance the
analgesic effect of local anesthetic (7). Yoshitomi et al in their
research on male guinea pig showed that the intrathecal injec-
tion used to enhance the analgesic effect of local anesthetic
is via the agonist a2A receptor (8). Dex acts on the a2 adren-
ergic receptor in the locus coeruleus, activates endogenous
sleep-promoting pathway and mediates physiological sedative
hypnotic effect (9). Many studies show that Dex can be used
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to prevent shiver caused by spinal epidural anesthesia but its
concrete mechanism is unknown. Phan and Nahata considered
that Dex prevented shiver via inhibition of brain thermo-
regulatory center, lowering shiver threshold and affecting
thermoregulatory pathway at the spinal cord level (10-13).

Applying Dex in anesthetic for post-caesarean section
has a certain clinic value, but the impact on puerpera of
applying Dex in PCEA for post-caesarean section is rarely
reported. This study investigated the effectiveness and safety
of the usage of Dex in anesthesia for post-caesarean section
by observing puerpera's analgesic condition in patients who
received PCEA for post-caesarean section.

Patients and methods

Research data and grouping. A total of 80 cases were
divided into experimental group (group D) and control group
(group C) (40 cases in each group). All the patients were
administered combined spinal and epidural anesthesia for
post-caesarean section. Inclusion criteria: i) Puerpera has
no mental/neurological diseases, no motion sickness, no
diabetes, no cardiopulmonary liver or kidney dysfunction;
ii) puerpera has no sedative analgesics, no antidepressants, no
corticosteroids and vasoactive drugs, medication history; and
iii) newborn has no observable congenital disease. Exclusion
criteria: i) Epidural catheter prolapse; ii) puerpera stops epidural
continuous analgesia half-way; iii) puerpera has severe allergic
reactions; and iv) puerpera has total spinal anesthesia and other
serious complications. This study was approved by the Ethics
Committee of Linyi People's Hospital. Signed written informed
consents were obtained from all participants before the study.

Analgesic methods. Puerpera in both groups were admin-
istered patient-controlled epidural anesthesia and injected
loading dose via epidural catheter after suturing the skin. We
connected epidural catheter to epidural infusion pump and
reinforced the joints with medical tape at the end of opera-
tion. We guided puerpera the usage of PCEA. PCEA drug
formulations: Group D: Dex 1 ug/kg + 0.15% ropivacaine
hydrochloride + 0.9% normal saline, a total amount of 100 ml;
group C: morphine 5 mg + 0.15% ropivacaine hydrochloride
+ 9% normal saline, a total amount of 100 ml. All drugs were
purchased from Yangze River Pharma (Taizhou, China).
This study adopted load dose + background dose + principal
component analysis (PCA) model. Group D loading dose was
0.1 ug/kg Dex. Group C loading dose was 2 mg morphine. Both
were diluted to 5 ml with 0.9% normal saline. Background
dose was 2 ml/h. One press will release a dose of 0.5 ml,
locking time 15 min and continuous analgesia for 48 h. When
puerpera's mean arterial pressure was less than 60 mmHg,
intravenous injection of 10 mg ephedrine hydrochloride was
performed; when heart rate was less than 50 bpm, intravenous
injection of 0.2 atropine sulfate was performed.

Assess scales

VAS scale. VAS was used to assess the pain level of puerpera
after caesarean section. We recorded their scores (both resting
state and coughing state) at 2, 6, 12, 24 and 48 h after the
operation. VAS score: 10 points method. 0, no pain; 1-3,
annoying pain; 4-6, dreadful pain; 7-10, agonizing pain.
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Table I. The comparison of patient characteristics between
groups C and D (mean + SD).

Groups Cases Age (years) Height (cm) Weight (kg)
C 40 28.6x1.3 158.4+5.2 68.6£2.9
D 40 28.2+0.9 160.1£1.9 67.9+2.7

Ramsey sedation score. Ramsey Sedation Scale was used
to assess the sedation level of puerpera after caesarean section.
We recorded their scores at 2, 6, 12, 24 and 48 h, after puer-
pera was back on the ward. Ramsey Sedation Scale: Ramsey 1,
anxious, agitated and restless; Ramsey 2, cooperative, oriented
and tranquil; Ramsey 3, responsive to commands only;
Ramsey 4, brisk response to light glabellar tap or loud audi-
tory stimulus; Ramsey 5, sluggish response to light glabellar
tap or loud auditory stimulus; Ramsey 6, no response to light
glabellar tap or loud auditory stimulus.

Adverse reaction. We recorded all the adverse reactions
after puerpera recovered, such as nausea, emesis, shiver, cuta-
neous pruritus and respiratory depression (respiratory rate was
less than 8 bpm) and hypotension (MAP decreased by 20% of
the basic value).

Statistical analysis. SPSS 13.0 (SPSS, Inc., Chicago, IL, USA)
statistical software was used. Normal distribution of measure-
ment data is denoted as mean + SD. Comparison between groups
adopts two-sample t-test and one-way ANOVA. Count data
adopts % test. p<0.05 was considered statistically significant.

Results

General information. There is no statistically significant
difference in age, height and weight between the two groups
(p>0.05) (Table I).

VAS score. Compared with group C, group D had lower VAS
score (resting state or coughing state) (p<0.05) at 6, 12, 24
and 48 h after operation and there was no significant statis-
tical difference between two groups at 2 h (p>0.05) (Tables 11
and II1, Figs. 1 and 2).

Ramsay score. Compared with group C, group D had signifi-
cantly higher Ramsay score at 12 h (p<0.05) after operation,
and there was no significant statistical difference between the
two groups at 2, 6, 24 and 48 h (p>0.05) (Table 1V, Fig. 3).

Incidence of adverse reactions. The incidence of nausea, emesis
and pruritus in group D was significantly less than that in group
C (p<0.05) (Table V). The incidence of chills, respiratory depres-
sion and hypotension was not statistically significant (p>0.05).

Discussion

Pain will stimulate puerpera sympathetic nerve, increase
catecholamine and the secretion of metabolic hormone.
Thereby this will increase the body oxygen consumption and
then affect the body's digestive function, physical recovery,
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Table II. The comparison of VAS score between groups C and
D at each point (the resting state) (mean + SD).

Groups 2h 6h 12h 24 h 48 h
D 091+0.6 1.62+0.5* 3.6+0.5* 3.5+0.7* 1.92+0.8"
C 091+0.6 2.2+0.6 4.5+1.3 42409 3.1+08

*p<0.05 vs. group C.

Table III. The comparison of VAS score between groups C and
D at each point (The cough state) (mean + SD).

Groups 2h 6h 12h 24 h 48 h
D 091+0.6 3.8+0.5* 6.3+0.5" 55+0.7* 4.2+0.8°
C 1.1+0.6 5.6£06 7.2+13 62409 5.1+0.8

*p<0.05 vs. group C.

Table IV. The comparison of Ramsay scale between group C
and DF at each point (mean + SD).

Groups 2h 6h 12h 24 h 48 h
D 27+0.6 2.6+0.5 42405 29+0.7 2.7+0.8
C 24+0.6 26+06 3.6+13 28+09 2.6+0.8

*p<0.05 vs. group C.

causing puerpera mood swings, depression, irritability and
other negative emotions, seriously affecting puerpare sleeping,
diet, delaying puerpera rehabilitation and even inhibiting
lactation. Secondly, if the acute pain after cesarean section is
not well ontrolled, it is likely to be converted into chronic pain.
In western countries, there is an increasing rate of acute pain
after cesarean section being converted into chronic pain (14).

Morphine, as a classical epidural analgesic drug, has
unique characteristics: Good analgesic effect, economical and
convenient. Researches showed that morphine can enter the
cerebrospinal fluid, bind with opioid receptor at spinal cord
dorsal horn glial area and thus result in potent and lasting anal-
gesic effect (15). However, morphine is reported to be able to
stimulate the u receptor, slow down gastrointestinal emptying,
increase gastric antrum and duodenal smooth muscle tension
and stimulate the opioid receptor of emesis chemoreceptor
which leads to nausea, and emesis. Morphine can also promote
the release of histamine and cause pruritus.

Dex is high fat-soluble and it can reach the subarachnoid
space through spinal needle hole and dispersion and directly
work on a2 adrenergic receptor which is on the presynaptic
membrane and posterior membrane of spinal cord neurons.
Then it inhibits the release of adrenaline and hyperpolar-
izes cell membrane which reduces the release of sensory
neurotransmitters (such as substance P, norepinephrine) and

EXPERIMENTAL AND THERAPEUTIC MEDICINE 14: 2036-2039, 2017

59 E32h
- E3d6h
o M . £l 12h
5 m [0 24 h
8 31 23 48 h
@ *
$ 2 * 7 )
7 :
| AE
O oqo

Q
& o

Figure 1. The comparison of VAS score between group D and C at each point
in resting state. We recorded VAS scores at 2, 6, 12 24 and 48 h after the
operation. ‘P<0.05. VAS, visual analogue scale.
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Figure 2. The comparison of VAS score between group D and C at each point
in cough state. We recorded VAS scores at 2, 6, 12, 24 and 48 h after the
operation. "P<0.05. VAS, visual analogue scale.
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Figure 3. The comparison of Ramsey score between group D and C. We
recorded their Ramsey scores at 2, 6, 12, 24 and 48 h after puerpera was back
on the ward. "P<0.05.

inhibits the transmission of nociceptive information (13,16).
We found in both resting state and in coughing state, group D
had a lower VAS score than group C at 6, 12, 24 and 48 h
after operation. Possible causes are that Dex directly works
on epispinal a2 adrenergic receptor through spinal needle
hole and dispersion effect, inhibiting the transmission of pain
information; Dex has a synergistic effect with ropivacaine
hydrochloride, enhances analgesic effect and thus lowers puer-
pera VAS score. No statistical difference between two groups
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Table V. The comparison of adverse effect between the groups C and D.
Groups Nausea, n (%) Vomit, n (%) Shakes, n (%) Pruritus, n (%) Respiration inhibition Hypotension
D 3 (15 0® 2 (5.0) 2 (5.0)* 0 0
C 15 (37.5) 6 (15.0) 3(7.5) 11 (27.5)* 0 0

#p<0.05 vs. group C.

at 2 h after operation is probably because the spinal anesthesia
has not subsided and the puerpera in two groups are still in
anesthesia at 2 h after operation. Group D got significant
higher Ramsay score than group C at 12 h after operation is
probably because that Dex can directly work on locus coeru-
leus nucleus via cerebrospinal fluid; puerpera in group D have
a better analgesic effect and thus better rest, so they had higher
Ramsay scores. In this study, incidence of nausea, emesis in
group D was significantly lower than group C and possible
mechanisms are: Group D adopts Dex in combined local
anesthetics for analgesia rather than morphine; Dex directly
work on the a2 receptor and imidazoline receptor in the center
and other parts (17); high concentration of catecholamine may
induce nausea and emesis, and Dex can reduce the sympa-
thetic tension and the release of catecholamine, thereby reduce
the incidence of nausea and emesis. Incidence of pruritus of
group D was significantly lower than group C, and it may result
from substituting Dex for morphine in PCEA. Adopting Dex
after caesarean section does not induce bradycardia, respira-
tory depression or hypotension.

Therefore, we concluded that the usage of Dex in continuous
patient-controlled epidural anesthetics after cesarean section
can product a good synergistic effect with local anesthetic
drugs and enhance analgesic effect, reducing the incidence of
nausea, emesis and pruritus.
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