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Abstract. Adding dexamethasone to intrathecal bupivacaine 0.5%; comparing the anesthetic ability with
bupivacaine 0.5% alone among cesarean section patients. Seyed Mohammad Nasirodin Tabatabaei, Alireza
Rahat-Dahmarde, Jamshid Ordoni Avval, Hossein Ali Khazaie. A perfect anesthesia technique is one in which
anesthesia can be done in the shortest possible time with minimal hemodynamic changes and side effects This study is
aimed to investigate the effects of concomitant administration of dexamethasone with bupivacaine on the duration of
anesthesia and the quality of anesthesia-induced in patients undergoing cesarean section. This is a quasi-experimental
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study done on patients undergoing cesarean section by spinal anesthesia. All patients underwent standard monitoring
after admission, then Ringer serum (5 cc/kg) was administered to the patients. The patients was then seated and subjected
to intrathecal anesthesia with a midline approach in L3-L4 space. Patients were matched for baseline conditions. After
recording background information, type and dosage of drugs used, blood pressure, heart rate, number and frequency of
nausea and vomiting were listed in the checklist, and the data were analyzed using SPSS software. In this study, 70
pregnant women who were candidates for cesarean section were included. All our studied parameters, including the
mean time to the start of analgesia, mean time of analgesia duration, analgesia duration, mean time to first request for
analgesics were significantly improved among the intervention group. The use of dexamethasone and bupivacaine to
induce spinal anesthesia during cesarean section can significantly shorten the onset time of analgesia and reduce
postoperative nausea and vomiting. Dexamethasone can be used as an effective drug in cesarean section.

Pedepar. [logaBaHHsA JekcamMeTa30Hy A0 iHTpaTekajabHOro OymiBakainy 0,5%; nopiBHSIHHA aHecTe3yIO4Oi
3qaTHOCTI Tinbku OymiBakainy 0,5% y namientiB i3 kecapeBum po3tuHoM. Ceiien Moxamman Hacipoain
Tabarabai, Anipe3a Paxar-Jaxmapae, Jxkammua Opaoni ABBaJi, Xocceiin Auti Xa3ai. [Jockonana mexuixa anecmesii
— Ye ma, npu AKIU AHeCMe3iio MOJNCHA 3poouUmu 8 HaAUKOPOMuli mepminu 3 MIHIMATbHUMU 2eMOOUHAMIYHUMU 3MIHAMU MA
nobiunumu eghexmamu. Memoio yvbo2o 00cnioNceHHs: 6YI0 OOCIOUMU 6NAUS OOHOUACHO2O 86C0CHHL OeKCAMEMA3oHy ma
bynisaxkaiiy Ha mpusanicme aHecmesii ma it AKicmo y nayicHmis, sskum 3pobieno kecapie posmut. Lle keasiexcnepumenmanvHe
00CIONHCEH S, NPOGedeHe HA NAYIEHMAX, SKUM POOUWIU Kecapie pO3muH 3a 0ONOMO20I0 CHUHHOMO3K060I anecmesii. Ycim
nayieHmam nicisi HAOX0O0JCEHHs. 8 CIAYUOHAP OYII0 NPOBEOCHO CIAHOAPMHULL MOHIMOPUHS, NOMIM M Y8e0eHO CUPOBAMK)
Pineepa. Iayienmam pobunu iHmpamexaivty anecmesito, 8 NOMONCEHHE CUOAUU, 3 00CIMYROM nocepeduHi 6 npocmopi L3-14.
Tayienmu Oynu nopiensni 3a euxionum cmauom. Ilicna 3anucy euxionoi iHgopmayii (anamuesy) mun i 003Y8aHHS
3aCMOCO8Y8AHUX NPENAPAmie, Kpog sIHUll MUCK, Yacmoma cepyesux CKopoyeHb, KLIbKICmy i yacmoma Hyoomu ma 010eomu
Oy 8HeceHi 6 KOHMPOIbHULL CRUCOK, A OaHi OYIU NPOAHAni308aHi 3a 00NoMo20t0 npocpamuozo sabesnevenus SPSS. V ye
odocnioxcenns 6yno exnrouero 70 6a2imuux HCiHOK, AKi OV KAHOUOAMAMU HA Kecapie po3muH. Yci 8ugueHi Hamu napamempu,
BKTIIOYAIOYY CepeOHill Yac 00 NOYamKy aHanzesii, cepeOHill yac Mpusanocmi 3HeOONIOBAHHA, MPUBANICMb aHAN2e3il
(3HeboN08aHHS), cepedHill Yac 00 Nepuio2o 3anumy HA AHATb2eMUKU, 0VIU 3HAYHO NOKpAUjeHi ceped epynu 8MpYYaHHA.
3acmocysanns dexcamemazony ma Oynieaxainy Onsi NpoeOeHHs: CRIHANLHOL anecmesii nid Yac Kecapesozo po3MmuHy Modlce
3HAYHO CKOPOMUMU YAC NOYAMKY 3HEOONIO8AHHS MA 3MEeHWUmy nicisonepayivuny Hyoomy ma Omogsomy. Jlekcamemasom
MOJICHA BUKOPUCTOBYBAMU SIK €QEeKMUBHULI NPENAPAIM NPU KeCapesomy PO3NIUHI.

In recent decades, there have been important
changes in the discussion of childbirth [1]. The
incidence of cesarean section has increased consi-
derably in the world [2, 3, 4]. In cesarean section,
anesthesia is performed mainly through the spinal
cord. This type of anesthesia can be easily prescribed,
it is cost-effective, causes analgesia and muscle
relaxation simultaneously, and it has a high rate of
anesthesia [5]. A perfect anesthesia technique is one
in which anesthesia can be done in the shortest
possible time with minimal hemodynamic changes
and side effects [6]. Presently the drug of choice for
induction of spinal anesthesia is bupivacaine, which
can cause analgesia for 90 to 120 minutes [7].
Numerous drugs such as opioids [8], phenylephrine
[9], adrenaline [10, 11], clonidine [12], and
neostigmine [ 13] have been used to prolong the effect
of bupivacaine, but each of these drugs has its side
effects. For example, after taking narcotics, respi-
ratory failure occurs following vasoconstrictors,
increasing heart rate and blood pressure, or taking
clonidine, can causes excessive sedation [14]. Dexa-
methasone is a synthetic glucocorticoid that anesthe-
siologists increasingly use as an adjunct in the
induction of spinal anesthesia [15-18]. Studies show that
dexamethasone can improve the duration and quality of
anesthesia [15, 19, 20, 21]. This study is aimed to
investigate the effects of concomitant administration of
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dexamethasone with bupivacaine on the duration of
anesthesia and the quality of anesthesia-induced in
patients undergoing cesarean section.

MATERIALS AND METHODS OF RESEARCH

This is a quasi-experimental study. All patients
undergoing an elective cesarean section by spinal
anesthesia were included. The exclusion criteria
consisted of gestational age<37 weeks, diabetes or
hypertension, having one of the contraindications of
intraspinal anesthesia, and BMI >35 kg/m”.

This evaluation was conducted to compare the
effects of intrathecal dexamethasone with bupiva-
caine. Consequently, after the ethics committee
approved the study and the relevant codes were
acquired, before sampling, written consent was
obtained from all samples of the study to participate
in the study, and patients were examined based on
cardiovascular, nervous, and respiratory systems
factors so that the research samples did not have any
cardiovascular, respiratory and neurological diseases.
These examinations were done through medical
consultation with specialized cardiologist, internalist
and neurologist doctors who performed evaluations
such as echocardiography, chest X-ray and further
imaging when required.

Seventy patients who were candidates for cesarean
section were randomly divided into two groups. All
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patients underwent standard monitoring after
admission, then Ringer serum (5 cc/kg) was admi-
nistered to the patient. The patient was then seated
and subjected to intrathecal anesthesia with a midline
approach in L3-L4 space. Patients were matched for
baseline conditions.

Dexamethasone was used with other anesthetics
such as lidocaine, and its effects on some parameters,
including, nausea and vomiting were evaluated.
However, there were insufficient studies on its effect
on the duration and level of nerve block. Before doing
the spinal anesthesia technique, the samples of the
effective drug were considered and did not receive the
study results in all the monitoring, and in all the
samples, 500 ml of Ringer serum was infused to
increase the intravascular volume. The study popu-
lation was randomly divided into two groups of 35
people using the block method. In the control group,
bupivacaine alone was used for anesthesia, and in the
intervention group, dexamethasone was used in
combination with bupivacaine. The dose of bupi-
vacaine was 12.5 mg, and the dose of dexamethasone
was 4 mg. Bupivacaine and dexamethasone did not
have an antagonistic drug interaction but a synergistic
effect. The block method was used to randomize, and
the intervention was performed as a two-way blind
(patient and recorder of the studied variables).

The spinal anesthesia technique was done in all
samples in a sitting position. After determining the
needle entry site, which was the fourth or third space
between the lumbar vertebrae, the area was disin-
fected and dried with betadine. Then a special needle
was inserted into the arachnoid mater from the space
between the lumbar vertebrae, and after the cerebro-
spinal fluid was removed from the bottom of the
needle, drugs were injected. After injecting the drugs
into the arachnoid mater, the needle was removed, the
patients were placed on their backs. Patients' blood
pressure and pulse were measured and recorded im-
mediately after, every 3 minutes for the first 10 minu-
tes, and every 5-7 minutes after that. To determine the
time to reach anesthesia at T10 level, an alcohol pad
was applied to the patient's skin, which felt cold, and
the same alcohol pad was applied to the patient's lower
limbs and abdomen, when the patient after pulling an
alcohol pad, did not feel cold in the navel area, the
anesthesia had reached the T10 area. Pain feeling was
also asked, and the onset of pain was recorded. Intra-
operative and postoperative pain was measured with a
VAS scale until discharge from the recovery unit. The
first time a request for VAS-based housing was recorded
was higher than 3 out of 10, and for each patient,
prescribing painkillers was started from this time.

After recording background information, type and
dose of drugs used, blood pressure, heart rate, number
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and frequency of nausea and vomiting were listed in the
checklist, the data were analyzed using SPSS software
and with the help of T-test and chi-square tests, and a
significance level of p<<0.05 was considered.

The research was approved by the Institutional
Review Board on biomedical ethics, Zahedan Uni-
versity of Medical Sciences, and was conducted in
accordance with the principles of bioethics set out in
the WMA Declaration of Helsinki — “Ethical prin-
ciples for medical research involving human
subjects” and “Universal Declaration on Bioethics
and Human Rights” (UNESCO).

Mean and standard deviation were used to
describe the quantitative data, and percentage and
frequency were used to describe the qualitative data.
Chi-square statistical tests and quantitative data were
used to analyze the qualitative data. Otherwise,
equivalent nonparametric tests such as Mann-Whi-
tney U were used.

RESULTS AND DISCUSSION

In this study, 70 pregnant women were candidates
for cesarean section, the average age was 27.1+6.2
years and the mean gestational age was 37.68+2.84.
The patients were divided into two groups receiving
bupivacaine + dexamethasone and bupivacaine alone
(p=0.293). The indication for cesarean section (CS)
was prior CS in 54 (78.5%) of cases, abnormal lie and
presentation in 10 (14.2%), and maternal pelvic
deformity in 6 (8.5%) of cases. The duration of
surgery was not significantly different in the group
using both medications (47.5+6.2) versus. Bupiva-
caine group —46.945.7 (p=0.62)

Comparison of anesthetic ability the meantime of
anesthesia reached the level of T-10 block in 9.7+2.8
minutes in the intervention group and 11.3+4.4 mi-
nutes in the control group (p=0.02). The meantime to
sensory block anesthesia in the intervention group
was 6.5£2.3 minutes, and in the intervention group, it
was 8.2+1.6 (p=0.01).The mean time of anesthesia of
motor block in the intervention group was
14.244.3 minutes, and in the control group, it was
17.549.1 (p=0.001). The mean anesthesia time of the
motor block in the intervention group was
148.6+£34.3 minutes and in the control group —
126.26+9.1 minutes (p=0.005).

The mean duration of analgesia in the intervention
group was 2.5+1.3 hours, while in the control group
it was 8.743.0. This difference was statistically signi-
ficant (p=0.0001) (Table).

In the study, the patient's first request for a
painkiller in the intervention group was 345.83+0.4
minutes and in the control group — 251.52+1.8
minutes (p=0.0001) (Table).

Ha ymoeax niyensii CC BY 4.0
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Comparison of cases and controls regarding anesthetic ability

Variable Mean+ SD p value
Mean time to the start of anesthesia T10 level block case 9.7£2.8 0.02
(minutes)
control 11.3+4.4
Sensory block case 6.2+5.3 0.01
control 8.2+1.6
Motor block case 14.4£2.3 0.001
control 17.5+9.1
Mean time of anesthesia duration Sensory block case 131.21£5.2 0.0001
(minutes)
control 109.18+8.4
Motor block case 148.34+6.3 0.005
control 126.26+9.1
Anesthesia duration case 5.1£2.3 0.0001
(hours)
control 8.7£3.0
Mean time to first request for analgesics case 345.83+0.4 0.0001
control 251.52+1.8
Mean VAS case 5.4£1.0 0.001
control 9.6+1
Nausea/Vomiting(prevalence) case 5(14.3%) 0.185
control 9 (25.7%)

In the present study, the frequency of complica-
tions (nausea and vomiting) in the intervention group
was 14.3% (n=5) and in the control group — 25.7%
(n=9). This difference was not statistically significant
(p=0.185) (table).

The mean score of pain during surgery in the
intervention group was 1.5+0.4 and in the control
group — 9.6=1.0. This difference was statistically sig-
nificant (p=0.001) (Table).

Controlling postoperative pain and developing
methods to manage it has always been one of the
primary data of anesthesiologists. Correcting labor
management and proper anesthesia to create anal-
gesia and maintain maternal and fetal health during
cesarean section are also important. There is disa-
greement about the differences between the use of
different drugs and their side effects [22]. Steroids
have strong anti-inflammatory and analgesic pro-
perties, but the analgesic mechanism of corticos-
teroids is not well understood. Epidural steroids are
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used to treat low back pain. Intrathecal dexa-
methasone may affect the production of intrathecal
prostaglandins. Acute stimulation of peripheral tis-
sues leads to sensitization of spinal cord horn neurons
by the secretion of substances such as glutamate and
aspartate. These amino acids activate N-methyl-D-
Aspartate receptors and lead to the influx of calcium
ions, which leads to the activation of phospholipase
A2, which converts membrane phospholipase to
arachidonic acid. Corticosteroids can reduce prosta-
glandin synthesis by inhibiting phospholipase A2 via
producing calcium-dependent phospholipid-binding
proteins called anoxins and inhibiting cyclooxyge-
nases during inflammation [22].

Consequently, in the current study, the effect of
adding dexamethasone to bupivacaine on the duration
of anesthesia and the level of nerve block in cesarean
section patients was investigated, and the results
revealed that adding dexamethasone to bupivacaine
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meaningfully improved the duration of sensory block
and analgesia in spinal anesthesia.

The analgesic potential of dexamethasone comes
from inhibition of neural discharge and transmission
in nociceptive C fibers [23]. It has been reported that
when dexamethasone is used perineural it causes
vasoconstriction which is followed by slower absorp-
tion of the local anesthetic drug and prolonged
duration of anesthesia [24, 25, 26, 27]. On the other
hand, intravenously prescription of dexamethasone
has been suggested to prolong the length of post-
operative analgesia, which is perfectly aligned with
our results showing a significantly higher mean time
for anesthesia duration among patients receiving
dexamethasone [28]. In addition, dexamethasone
acquires anti-inflammatory qualities which can result
in the suppression of edema and scar formation [26,
29]. Schalu et al. in the their study reported increased
duration of analgesia after surgery among patients
who received dexamethasone in addition to bupi-
vacaine [30]. They also reported a prolonged sensory
blockade without delaying the motor blockade which
was consistent with our study and some other studies
[26, 29, 31].

Though there was no significant difference
between the two groups regarding symptoms such as
nausea and vomiting, the rate was higher among those
who did not take dexamethasone. This indicates that
dexamethasone (8 mg) following systemic uptake, by
its direct central effect on the solitary tract nucleus,
its interaction with the neurotransmitter serotonin and
tachykinin proteins NK1 and NK2 receptors and
alpha adrenaline, controls the physiological functions
of organs, and via regulating the hypothalamic-
pituitary-adrenal axis, exerts its anti-nausea effects
[36]. This reduction in nausea is due in part to better
pain relief following dexamethasone. These findings
are consistent [37] with the results of another study in

which dexamethasone use significantly reduced the
incidence of postoperative nausea and vomiting
(PONV). Vomiting was not seen in any of the groups.
In the current study, dexamethasone was used as
an inducer of anesthesia during cesarean section; the
long-term effects, its side effects, and its effects on
the newborn and Apgar score up to 15 minutes after
drug administration has not been evaluated. Some
potential side effects of dexamethasone, such as
delayed wound healing, hyperglycemia, and adrenal
suppression were not evaluated. Previous studies
have indicated that taking small doses of dexa-
methasone does not cause significant side effects.
One of the points that should be considered in future
studies is that to better assess the patient's pain from
surgery to 8 hours after, the interval between the
patient's pain assessments should be shortened.

CONCLUSION

The use of dexamethasone and bupivacaine to
induce spinal anesthesia during cesarean section can
significantly shorten the onset time of anesthesia and
reduce postoperative nausea and vomiting.
Dexamethasone can be used as an effective drug in
cesarean section.
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