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ABSTRACT. – OBJECTIVE: This study aimed to 
investigate whether the administration of intra-
thecal dexmedetomidine as a bupivacaine adju-
vant for caesarean section can prolong the du-
ration of analgesia compared with bupivacaine 
alone. Secondary outcomes included postoper-
ative pain, the time interval to the first analgesic 
request, the level of sedation, the incidence of 
adverse effects, and the fetal outcomes.

MATERIALS AND METHODS: A systematic 
review and meta-analysis were conducted. The 
study compared the intrathecal administration 
of bupivacaine plus dexmedetomidine (group 
BD) to the intrathecal administration of bupiva-
caine alone (group B) for cesarean sections.

RESULTS: Fourteen publications were in-
cluded. Among patients who underwent spi-
nal anesthesia for a cesarean section, 514 pa-
tients received intrathecal bupivacaine alone, 
and 533 patients received intrathecal bupiva-
caine plus dexmedetomidine. The onset of sen-
sory and motor block was essentially the same 
in both groups; the time for sensory and mo-
tor block regression was significantly longer in 
the BD group. Postoperative Visual Analogue 
Scale (VAS) values were similar in group BD 
when compared to group B. Postoperative VAS 
scores remained consistently low in Group BD 
compared to Group B, starting from 1 hour after 
surgery. The level of sedation measured at the 
end of the cesarean section in both groups was 
almost similar. No difference in terms of safe-
ty, adverse events, and neonatal outcomes was 
found between the two groups. 

CONCLUSIONS: Use of intrathecal dexmede-
tomidine for spinal anesthesia in cesarean sec-
tion significantly prolongs sensory and motor 
block compared to using bupivacaine alone as 
an adjuvant. It also improves analgesia after 1 
hour with no difference in the incidence of ma-
ternal and neonatal adverse effects compared to 

bupivacaine alone. The optimal dose of dexme-
detomidine to use remains to be ingested.
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Introduction

According to the World Health Organization 
(WHO)1, cesarean section (CS) is one of the most 
prevalent surgical procedures worldwide, ac-
counting for more than 1 in 5 (21%) of all child-
births. According to research, this number is set 
to continue increasing over the next decade, with 
29% of all births likely to occur by cesarean sec-
tion by 20302.

Elective CS is usually performed under neurax-
ial anesthesia3. The overall prevalence of require-
ment for supplemental analgesia or anesthesia is 
14.6%4.

The typical neuraxial technique for CS is the 
single-shot spinal technique5. The duration of a 
single shot spinal is variable and depends on the 
agents used, but normally provides adequate sur-
gical anesthesia for more than 90 minutes. Bupiv-
acaine is frequently used for CS spinal anesthesia 
with doses between 10 and 15 mg5.

The advantages of neuraxial anesthesia over 
general anesthesia for CS are widely demonstrat-
ed, especially in terms of fetal and maternal out-
comes6. However, these initial benefits may be 
short-lived due to the relatively brief duration of 
action of local anesthetics. To prolong the dura-
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tion of sensory block and reduce the local anes-
thetic dose, various adjuvants such as fentanyl7, 
sufentanil8, morphine9, and clonidine10 are used in 
combination with local anesthetics.

Dexmedetomidine (DEX) is an alpha-adrenergic 
agonist that is approximately 8 times more selective 
for the alpha-2 receptor than clonidine. According 
to the Food and Drug Administration (FDA)11 and 
the European Medicine Agency (EMA)12, DEX 
is indicated for: 1) “sedation of initially intubated 
and mechanically ventilated patients during treat-
ment in an intensive care setting”; 2) “sedation of 
non-intubated patients prior to and/or during sur-
gical and other procedures”. All the other uses are 
off-label. In 1991, Fisher et al13 demonstrated that 
intrathecal administration of DEX into the rat lum-
bar subarachnoid space produced dose-dependent 
prolonged antinociception. Alpha-2 adrenergic 
receptors are present in the central and peripher-
al nervous system, especially in the pontine locus 
coeruleus, spinal cord tracts, rostral ventrolateral 
medulla, and dorsal horn of the spinal cord. DEX 
causes neuromodulation in these centers, leading 
to sedation and analgesia with few adverse effects 
on the cardiovascular and respiratory systems14. 
Previous studies15 have confirmed that DEX could 
play a role in improving the efficacy of spinal block 
when used as an adjuvant.

The primary objective of this systemic review 
is to determine whether the administration of in-
trathecal DEX as a bupivacaine adjuvant for CS 
can prolong the duration of analgesia compared 
with bupivacaine alone. The secondary objective 
was to compare the effects of DEX on maternal 
and fetal outcomes for CS. The maternal outcome 
variables were postoperative pain, the time inter-
val to the first analgesic request, the level of se-
dation, and the incidence of adverse effects. The 
fetal outcomes variables were 1st and 5th minute 
APGAR scores and umbilical arterial blood pH.

Materials and Methods

Protocol and Registration
We conducted a systematic review and me-

ta-analysis according to the Preferred Reporting 
Items for Systematic Review and Meta-Analy-
sis (PRISMA) guidelines16. The protocol of this 
study is available upon request. 

Literature Search Strategy
The main electronic databases (PubMed, Em-

base, Scopus, Google Scholar, and Cochrane 

Library) were screened to identify randomized 
controlled trials (RCTs) comparing intrathecal 
bupivacaine plus DEX to bupivacaine alone in 
spinal anesthesia for CS. Other relevant RCTs 
were identified from the references list. We used a 
combination of keywords (MeSH terms), includ-
ing “dexmedetomidine”, “bupivacaine”, “spinal 
anesthesia” and “cesarean section”.

Two authors (L.G.G. and F.C.) screened all the 
titles and the abstracts to identify the keywords; the 
selected articles were read in full by the reviewers, 
and a third reviewer (P.S.) was consulted in case 
of disagreement. The risk of biases was assessed 
by two authors (L.G.G. and P.S.) for all the includ-
ed studies using the bias domain described in the 
Cochrane Handbook for Systematic Review of In-
terventions version 5.3.5.16. As shown in Figure 1, 
all included studies were assigned a judgment of 
“high,” “low,” or “unclear” risk of bias across the 
following domains: random sequence generation, 
allocation concealment, blinding of participants 
and personnel, blinding of outcome assessment, 
incomplete outcome data, and selective reporting.

The initial search was performed on March 8, 
2023. All articles were included from inception 
up until the end of February 2023. No language 
restrictions were applied.

Inclusion and Exclusion Criteria
The inclusion criteria were as follows: 1) the 

study was a randomized controlled trial (RCT); 
2) the full study was published; 3) the study de-
scribed the intrathecal administration of bupiva-
caine plus DEX in spinal anesthesia for cesarean 
section (CS); 4) the comparator was the intrathe-
cal administration of bupivacaine alone in spinal 
anesthesia for CS; 5) the study reported the ma-
ternal and fetal outcomes following intrathecal 
administration of bupivacaine plus DEX in spinal 
anesthesia for CS.

The exclusion criteria were as follows: 1) study 
designs other than an RCT; 2) DEX was adminis-
tered intravenously or no spinal blocks were per-
formed; 3) the study did not report clinical out-
comes; 4) the study contained duplicate data with 
others (in these cases, only the largest study was 
included); 5) the study presented aggregated data 
that did not allow for the extrapolation of useful 
information.

Data Extraction and Management 
The data extracted included the following:

-	 Number of patients enrolled and completing 
the study. 
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-	 Demographic (age, weight, height, BMI) and 
baseline clinical (hemodynamics character-
istics such as heart rate and arterial pressure) 
characteristics.

-	 Characteristics of spinal anesthesia. Interver-
tebral space and local anesthetic volume were 
recorded. 

-	 Characteristics of sensory and motor block. 
The sensory block was evaluated considering 
the T7 level of sensory block (which is mid-
way between the level of the xiphoid process 
and the level of the umbilicus) as the standard 

to achieve for surgery. The motor block was 
assessed according to the modified Bromage 
scale (MBS): MBS 0, the patient is able to move 
the hip, knee, and ankle; MBS 1, the patient is 
unable to move the hip but is able to move the 
knee and ankle; MBS 2, the patient is unable 
to move the hip and knee but able to move the 
ankle; MBS 3, the patient is unable to move the 
hip, knee and ankle.

-	 Pain intensity and postoperative analgesia. Vi-
sual analogue pain score (VAS) between 0 (“no 
pain”) and 10 (“most severe pain”) was record-

Figure 1. Risk of bias of the included studies (green: low risk of bias; 
red: high risk of bias; yellow: unclear).
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ed for all the measured time points (baseline 
and after 1, 6, 12 and 24 hours). The time to 
the first post-operative analgesic dose was also 
recorded.

-	 Level of sedation. Sedation was recorded us-
ing the Ramsay sedation score (RSS). This 
score, from 1 to 6, describes a patient as fol-
lows: RSS1, agitated or restless, or both; RSS2, 
cooperative, oriented, and calm; RSS3, awake 
but responsive to commands only; RSS4, brisk 
response to light or loud auditory stimulus; 
RSS5, sluggish response to light or loud audi-
tory stimulus; RSS6, unresponsive.

	 Adverse events (AEs). The severity and inci-
dence of AEs like nausea, vomiting, shivering, 
pruritus, bradycardia, and hypotension were 
recorded.

-	 Fetal outcomes. The neonatal outcome for all 
neonates was assessed by Appearance, Pulse, 
Grimace, Activity, Respiration (APGAR) 
scores at 1st and 5th min and umbilical artery 
samples for pH.

Statistical Analysis
Data were analyzed using a standard comput-

er program (Excel, 2016). Results are reported as 
mean±standard deviation (SD). We tested the con-
sistency of our data using the Chi-square test and 
a 95% confidence level. Comparisons were per-
formed using a Student t-test, and the level of statis-
tical significance was p < 0.05. We used R software 
(version 4.3.1; Beagle Scouts, Vienna, Austria) to 
perform a meta-analysis of the extracted data.

Results

The flow diagram (Figure 2) shows the results 
from the literature search and the study selection 
process. Fourteen publications17-30 met the eligi-
bility criteria. Table I displays the fourteen papers 
included in this review.

Two authors (L.G.G. and F.C.) independently 
evaluated the quality of the RCTs. None of the 14 
studies had a high risk of bias (Table I). All stud-

No. of
patients Anesthesia Intervertebral 

space
Local 
anaesthetic Dexmetomidine Total 

volume Comparator

Azemati 
et al17 90 S L4/L5 Bupivacaine 

0.5% - 10 mg 5 μg   2 ml Saline (30) -
Meperidine 10 mg (30)

Bi et al18 60 CSE L2/L3 – L3/L4 Bupivacaine 
0.5% - 10 mg 3 μg - 5 μg 2 ml Saline

Elgebaly 
et al19 90 CSE L4/L5 Bupivacaine 

0.5% - 10 mg 5 μg 3 ml Saline (30) -
Dexmetomidine IV (30)

Farooq 
et al20 105 S L4/L5 Bupivacaine 

0.75% - 12 mg 10 μg 2 ml Saline (35) -
Fentanyl 25 μg (35)

He et al21 90 S L3/L4 Bupivacaine 
0.5% - 12.5 mg

2.5 μg (30) -
5 μg (30) 3 ml Saline (30)

Li et al
22

300 S L3/L4 Bupivacaine 
0.75% - 9 mg 5 μg (100) 2.2 ml Saline (100) -

Fentanyl 20 μg (100)

Li et al
23

84 CSE L2/L3 – L3/L4 Bupivacaine
0.5% - 10 mg 10 μg (21) 4 ml

Saline (21) -
Fentanyl 15 μg (21) -
Clonidine 75 μg (21)

Magdy 
et al24 100 S L3/L4 – L4/L5 Bupivacaine 

0.5% - 10 mg 5 μg (33) 2.5 ml Saline (34) -
Dexmetomidine IV (33)

Mahdy 
et al25 90 S L4/L5 Bupivacaine 

0.5% - 10 mg 5 μg (30) 2.5 ml Saline (30) -
Fentanyl 25 μg (30)

Mostafa 
et al26 90 S L4/L5 Bupivacaine 

0.5% - 12.5 mg 5 μg 3 ml Saline (30) -
MgSO4 50 mg (30)

Qi et al
27

120 S L3/L4 Bupivacaine 
0.5% - 10 mg 5 μg 2 ml Saline (40) -

Morphine 100 μg (40)

Sun et al
28

90 CSE L2/L3 – L3/L4 Bupivacaine 
0.5% - 10 mg 10 μg 3 ml Saline (30) -

Fentanyl 25 μg (30)
Sushruth 
et al29 60 S L3/L4 Bupivacaine 

0.5% - 9 mg 5 μg 2 ml Saline

Xia et al30 90 CSE L3/L4 Bupivacaine 
0.75% - 5 mg 5 μg 3 ml Saline

S, spinal anesthesia; CSE, combined spinal-epidural anesthesia.

Table I. Studies characteristics.



Intrathecal bupivacaine plus dexmedetomidine for cesarean section

4071

ies had a low risk of bias, and several elements 
had an unclear risk of bias.

In the included publications, 1,459 patients un-
derwent spinal anesthesia for cesarean section: 
514 patients received intrathecal bupivacaine 
alone, and 533 patients received intrathecal bu-
pivacaine plus dexmedetomidine. The remaining 
patients received other adjuvants as comparators 
together with intrathecal bupivacaine; these were 
included in our review.

Demographic and Baseline Clinical 
Characteristics of the Patients

Demographic and surgical characteristics are 
reported in Table II. All patients were American 
Society of Anesthesiologists (ASA) physical status 
I and II and with uncomplicated term pregnancy 
of a singleton fetus. The demographic profiles of 
the patients in groups B and BD were comparable 
in terms of age, body mass index (BMI), baseline 
heart rate (HR), and mean blood pressure. There 
was no significant difference in terms of duration 
of surgery between the two groups (p > 0.05).

Spinal Block Characteristics
Spinal anesthesia or combined spinal-epidur-

al (CSE) anesthesia was performed at the level 
of L2-L3, L3-L4 or L4-L5. The two groups were 
scheduled to receive drugs as follows: bupivacaine 
(group B) or bupivacaine + dexmedetomidine 
(group BD). Each group received 5-12.5 mg of bu-
pivacaine 0.5%-0.75%, then 2.5-10 μg of dexme-
detomidine was added to the bupivacaine in group 
BD. In most of the studies (11 out of 14), dexmeto-
midine 5 μg was administered (Table III).

The onset of sensory and motor block (min) 
was essentially the same in both groups. The 
onset of sensory block was shorter in group BD 
(4.59±1.92) than in the control group (5.46±1.79) 
but did not record a statistically significant onset 
(p = 0.14). Similarly, the onset of motor block was 
earlier in group BD (5.3±1.41) than in group B 
(6.23±1.66).

The time for sensory and motor block regres-
sion to Bromage 0 was significantly longer in 
the BD group. Sensory regression at the T8 lev-
el occurred after 209.45±73.44 minutes in group 

Figure 2. Flow diagram 
study selection process.
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BD compared to 136.27±44.55 minutes in group 
B, with a statistically significant difference (p 
< 0.05). Achievement of a Bromage 0 occurred 
after 216.78±69.96 minutes in group BD vs. 
142.34±32.27 minutes in group B, with a statisti-
cally significant difference (p < 0.05).

Forest plots of the effect of dexmedetomidine 
on block onset and regression are shown in Fig-
ures 3, 4, 5, and 6.

Analgesia Characteristics
Postoperative VAS data are illustrated in Table 

IV. Lower VAS values were recorded in group BD 
when compared to group B, with no statistical-
ly significant difference between the two groups 
regarding VAS values at different times. Only 
after 1 hour, postoperative VAS score was con-
sistently low in Group BD compared to Group B 
(0.43±0.47 vs. 2.59±1.23, p < 0.05).

Time to the first request of postoperative anal-
gesia was significantly longer in group BD than in 

group B (669.3 vs. 372.22 min), but no statistically 
significant difference was reported.

Level of Sedation
The Ramsay sedation score (RSS) measured at 

the end of the cesarean section in both groups was 
almost similar (Table V).

Safety and Adverse Events (AEs) 
Both groups were observed for the occurrence 

of possible adverse effects like nausea, vomiting, 
shivering, pruritus, bradycardia, respiratory de-
pression, and hypotension. The incidence of these 
adverse effects was low and not significant (see Ta-
ble VI). Nausea and vomiting were more frequent 
in group BD than in group B, with no significant 
difference (p > 0.05). The incidence of shivering in 
the group B was 37.6%, while 30.7% of patients in 
the group BD. In relation to pruritus, this adverse 
event occurred in 7 (4.3%) of patients in group B 
and 9 (5.5%) of those in group BD. Hypotension 

Figure 3. Forest plot of the effect of dexmedetomidine on sensory block onset.

B BD p-value

Age (years) 28.76±2.37 29.02±2.65 0.394131
Weight (kg) 71.35±7.24 71.49±6.69 0.479759
Height (cm) 160.41±5.91 160.41±5.78 0.499834
BMI (kg/m2) 27.85±3.84 27.80±3.80 0.487628
Baseline HR (bpm) 89.65±5.21 87.90±4.83 0.262692
Baseline MAP (mmHg) 86.54±6.71 87.22±6.34 0.424419
Duration of surgery (min) 45.51±5.07 46.25±5.05 0.390597

Table II. Demographic and surgical characteristics.

B, bupivacaine; BD, bupivacaine + dexmetomidine; BMI, body mass index; HR, heart rate; MAP, mean arterial pressure. 
Red, not statistically significant.
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and bradycardia were noted as two of the hemody-
namic adverse events. Hypotension occurred in 55 
(33.3%) of patients in group B and 47 (28.8%) of 
those in group BD. The occurrence of bradycardia 
was similar in the two groups; 13 (7.9%) women 
in group B and 12 (8.8%) women in group BD had 
mild hypotension. Respiratory depression affected 
only 1.2% of patients in both groups.

Neonatal Outcomes
As shown in Table VII, there were no signifi-

cant differences regarding different parameters of 
neonatal assessments: APGAR scores at 1 and 5 
min, as well as umbilical artery pH, were compa-
rable between group B and group BD.

Discussion

Spinal anesthesia has become the preferred 
anesthesia type for cesarean section. In clinical 

practice, spinal anesthesia is often not enough to 
inhibit visceral pain, causing maternal discom-
fort during surgery and affecting the quality of 
recovery in the postoperative period31. Increasing 
the doses of local anesthetics to prolong analgesic 
duration could lead to adverse effects such as cen-
tral nervous system problems and cardiotoxicity. 
In recent years, many adjuvants have been used to 
prolong intraoperative and postoperative analge-
sia after spinal block7-10. DEX is a highly selective 
α2-adrenergic receptor agonist and can provide 
good sedation, high-quality analgesia, and stable 
hemodynamic conditions with minimal adverse 
effects. Studies32-34 have reported that the use of 
intrathecal DEX as an adjuvant to hyperbaric bu-
pivacaine is associated with a longer duration of 
analgesia and faster times to onset.

Our analysis of 14 studies, comprising 1,047 
patients undergoing spinal anesthesia for cesare-
an section, showed that intrathecal DEX signifi-
cantly increased the duration of spinal block when 

Sensory block Motor block

Onset
(min)

Regression
(T8, min)

Onset
(min)

Regression
(B0, min)

B BD B BD B BD B BD

Azemati 
et al17 4.13 4.73 79.86 127.73 5.53 5.47 111 158.86

Bi et al18 – – – – – – 216 348 - 306
Elgebaly 
et al19 2.3 2.6 200.23 230.4 5.5 5.7 170.5 190.6

Farooq 
et al20 4.35 2.78 115.2 171.88 5.82 5.42 132.25 212.05

He et al21 7.3 6.8 - 6.7 – – – – – –
Li et al22 – – 108.4 148.2 3.4 2.9 147.5 190.3
Li et al23 7.6 7.1 107.35 155.9 7.6 7.2 124.5 128.55
Magdy 
et al24 7.1 3.5 183.1 253.2 7.6 7.3 160 187

Mahdy 
et al25 4.67 2.0 173.7 292.8 8.5 4.7 88.4 176.2

Mostafa 
et al26 4.3 2.1 183.1 252.9 – – – –

Qi et al27 7.43 6.46 188.33 253.21 5.89 4.87 162.18 226.15
Sun et al28 7.8 7.1 102.2 152.9 7.6 7.1 127.5 128.55
Sushruth 
et al29 4.98 3.98 126.3 364 7.7 3.8 113.2 341

Xia et al30 3.6 3.8 67.5 110.3 3.4 3.8 155.1 224.9

Mean±SD 5.46±1.79 4.59±1.92 136.27±44.55 209.45±73.44 6.23±1.66 5.3±1.41 142.34±32.27 216.78±69.96

p-value 0.135616 0.004924 0.094859 0.001842

Table III. Characteristics of sensory and motor block.

B, bupivacaine; BD, bupivacaine + dexmetomidine; SD, standard deviation. Red, not statistically significant; blue, statistically significant.
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compared to a placebo. While the extension of the 
sensory block may be desirable, the extension 
of the motor block could be disadvantageous for 
the patient undergoing surgery as it could delay 
normal activities35. In our study, intrathecal DEX 
also shortened the onset of both sensory and mo-
tor block but without reaching statistical signifi-
cance. The mechanism of DEX for increasing the 
duration of the block may be attributable to the 
depression of the release of neurotransmitters by 
presynaptic C-fibres and the hyperpolarization of 
postsynaptic dorsal horn neurons36.

With regards to postoperative pain, we chose to 
examine pain scores at 1, 6, 12, and 24 postoper-
ative hours. There was a significant reduction in 
pain scores during the 24 postoperative hours, but 
only after 1 hour was it statistically significant.

In our review, different DEX doses were used. 
Studies using a combination of intrathecal DEX 
and local anesthetics are lacking. Animal stud-
ies37-39 have used intrathecal DEX at a dose range 
of 2.5-100 µg; no neurological deficits in the stud-
ied animals were reported. Different studies40 in 
humans found that 5 µg of DEX administered in-
trathecally could prolong the duration of sensory 
and motor block and the time to the first analgesic 
request. The use of intrathecal clonidine (15 to 
150 μg) has a well-established synergistic effect 
with local anaesthetics41,42. A 1:10 dose ratio be-
tween intrathecal DEX and clonidine produces 
similar effects43.

Although our analysis failed to detect any 
differences in postoperative sedation between 
groups, patients receiving DEX had a Ramsay 

Figure 4. Forest plot of the effect of dexmedetomidine on sensory block regression.

Figure 5. Forest plot of the effect of dexmedetomidine on motor block onset.
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sedation score of 2.5±0.95 with no respiratory 
depression and were easily arousable. DEX, like 
other α2-agonists, has a dose-dependent sedative 
effect when intrathecally administered44. The 
doses of DEX used in the studies of our review 
were quite low. This explains the lack of sedative 
effects between groups B and BD, as demonstrat-
ed by the low sedation scores in the postoperative 
period. 

The most significant reported adverse events 
associated with the use of intrathecal DEX are 
bradycardia and hypotension, according to previ-
ous studies45. Post-synaptic activation of α2-adre-
noceptors by DEX in the central nervous system 
inhibits sympathetic activity and may result in 
hypotension and bradycardia. However, the dif-
ference in the incidence of these side effects using 
DEX as an adjuvant to local anesthetics is unde-
tectable. The cardiovascular effects of intrathecal 
α2-adrenergic agonists are dose-related, so the 
addition of a small amount of DEX to intrathecal 
anesthetic will have minimal to no effects on he-
modynamics46. It has also been found to decrease 

the risk of shivering in most studies47,48. Our da-
ta confirm these previous results. Shivering is a 
common complication occurring in 40-60% of 
patients who undergo spinal anesthesia. DEX re-
duces shivering by inhibiting central thermoreg-
ulatory control by limiting neuronal conductance 
and suppressing vasoconstriction and shivering 
thresholds49. Perioperative nausea and vomiting 
are common adverse events for patients. The exact 
etiology of perioperative nausea and vomiting is 
unclear. In our review, more than 25% of patients 
who received intrathecal DEX experienced nau-
sea and vomiting. This is in contrast to previous 
studies50-52, in which the potential mechanisms by 
which DEX reduces nausea and vomiting were as 
follows: (1) reduction of pain and therefore opi-
oid consumption, with fewer adverse events opi-
oid-related including nausea and vomiting53; (2) 
DEX decreases noradrenergic activity by binding 
to α2-adrenoceptors in the locus coeruleus with 
an antiemetic effect54; (3) the overall reduction in 
sympathetic outflow and catecholamine release 
caused by DEX55. As also demonstrated previ-

Figure 6. Forest plot of the effect of dexmedetomidine on motor block regression.

T0 T1 T6 T12 T24 Time to 1st 
dose (min)

B BD
B BD B BD B BD B BD B BD

VAS 0.94±0.50 0.35±0.39 2.59±1.23 0.43±0.47 2.16±1.60 1.52±0.93 3.54±0.34 2.62±0.95 3.77±0.64 3.14±0.90 372.22 669.3
p-value 0.079793 0.005536 0.254703 0.053099 0.2307 0.155466

Table IV. VAS and time to first request of analgesics.

B, bupivacaine; BD, bupivacaine + dexmetomidine; VAS, visual analogue scale. Red, not statistically significant; blue, statisti-
cally significant.
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ously56, DEX had little effect on pruritus during 
cesarean section.

When used intravenously, DEX can easily pass 
through the placental barrier like other anesthet-
ic drugs. In in vitro studies57, the rate of placen-
tal transfer of DEX was 0.77; in in vivo studies58, 
it was 0.76. This is similar to that of propofol59, 
but much lower than that of clonidine (0.85) and 
that of remifentanil (0.88)60. No adverse neonatal 
effects were reported57. After spinal or epidural 
anesthesia, the sympathetic blockade decreas-
es venous return and blood pressure, leading to 
a reduction in blood flow across the placenta. 
Therefore, the rate of placental transfer of DEX 
through the placenta during neuraxial anesthesia 
is lower, which is safer for newborns61. Our data 
confirm the safety profile of intrathecal DEX for 
newborns.

Limitations
The results of our review are subject to several 

limitations. First, the sample size of all the included 
studies is small. Second, different doses of bupiv-
acaine (5-12.5 mg) and DEX (2.5-10 μg) were used 
in the studies included in our review. In addition 
to this, spinal anesthesia effects cannot be precise-
ly compared because the injection volume and site 
are different. Fourth, the different types of surgical 
techniques undertaken and the variable duration 
of surgery (weight mean duration range 38.4-53.37 
min) are other important limitations. Finally, there 
are different outcome measures.

DEX is currently only approved for intravenous 
sedation, and the lack of FDA and EMA approval 
for intrathecal DEX may have prevented the ap-
proval of further RCTs. The general concern with 
intrathecal DEX is its possible neurotoxic poten-

B BD p-value

Ramsay sedation scale 1.73±0.68 2.5±0.95 0.085745

B, bupivacaine; BD, bupivacaine + dexmetomidine. Red, not statistically significant.

Table V. Ramsay sedation scale (RSS).

B BD p-value

Nausea/Vomiting 26 (15.8) 43 (26.4) 0.054494
Shivering 62 (37.6) 50 (30.7) 0.356065
Pruritus 7 (4.3) 9 (5.5) 0.374505
Bradycardia 13 (7.9) 12 (8.8) 0.451425
Respiratory depression 2 (1.2) 2 (1.2) 0.5
Hypotension 55 (33.3) 47 (28.8) 0.332376
Total 165 163

Table VI. Adverse events (AEs), n (%).

B, bupivacaine; BD, bupivacaine + dexmetomidine. Red, not statistically significant.

B BD p-value

pH 7.29±0.06 7.29±0.04 0.468042
APGAR

– 1’ 8.63±0.62 8.55±0.62 0.388288
– 5’ 9.61±0.53 9.69±0.42 0.351814

Table VII. Neonatal outcomes.

APGAR, Appearance, Pulse, Grimace, Activity, Respiration; B, bupivacaine; BD, bupivacaine + dexmetomidine. Red, not sta-
tistically significant.
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tial, and there is currently a lack of data on long-
term neurological outcomes in patients who have 
had intrathecal DEX.

Conclusions

In conclusion, this review demonstrated that in-
trathecal DEX, used for spinal anesthesia during 
cesarean section, significantly prolonged the du-
ration of sensory and motor blocks compared to a 
placebo. DEX also reduced pain scores at 1 hour. 
There was no increase in adverse effects when 
compared with bupivacaine alone. No adverse 
neonatal effects were reported. Intrathecal DEX 
can be considered for patients undergoing cesar-
ean section. However, the optimal dose of intra-
thecal DEX, as well as its long-term neurological 
effects, warrants further studies.
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