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Abstract

INTRODUCTION: Intrathecal opioids are routinely used as
adjuvants to spinal anesthesia for cesarean section to im-
prove postoperative analgesia. While intrathecal morphine
is considered the gold standard, the optimal dose that bal-
ances analgesic efficacy and adverse effects remains contro-
versial, particularly in resource-limited and remote settings.
OBJECTIVE: This study aimed to evaluate the effect of
different intrathecal opioid regimens on postoperative pain
control, mobilization, need for rescue analgesia, and postop-
erative nausea and vomiting in patients undergoing cesarean
section in a remote Indonesian island hospital. MATERIALS
AND METHODS: This randomized controlled trial was con-
ducted from March to May 2025 at Wakatobi Regional Gen-
eral Hospital, Southeast Sulawesi. Eighty-four parturients
undergoing cesarean section under spinal anesthesia were
randomly assigned to four groups receiving hyperbaric bupiv-
acaine 10 mg combined with either intrathecal fentanyl 25 g,
morphine 50 pg, morphine 100 pg, or morphine 150 pg. Post-
operative pain was assessed using the Wong-Baker FACES
Pain Rating Scale at 6, 12, 24, and 48 hours. Mobilization
milestones, total rescue analgesic consumption, and inci-
dence of postoperative nausea and vomiting were recorded
up to 48 hours postoperatively. Non-parametric statistical
analyses were applied, with p < 0.05 considered significant.
RESULTS: Intrathecal morphine at all studied doses provided
significantly better postoperative analgesia and reduced the
need for rescue analgesics compared with intrathecal fentan-
yl, particularly at 6, 12, and 48 hours. No significant differ-
ences in pain scores or rescue analgesic requirements were
observed among the three morphine doses. Mobilization
was largely comparable between groups, although patients
receiving morphine 150 pg achieved earlier ambulation than
those receiving fentanyl. A significant dose-dependent in-
crease in vomiting was observed with higher morphine doses.
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AKTYAJIbHOCTb: VHTpaTtekanbHble OnMMouabl PYTUHHO
MPUMEHAIOTCA B Ka4yecTBe aAblOBaHTOB K CMIMHA/LHOWN aHe-
CTe3UM MPU KecapeBOM Ce4YeHUW A/A Y/ydlleHUA nocse-
OMepaLoHHOM aHanbresnn. XoTa MHTpaTeKaibHbli MOPOUH
CYMTaeTCA 3Ta/loHHbIM CPeACTBOM, ONTMMasbHasA Ao3a, obe-
cneymBatolan 6anaHc Mexay 3GeKTUBHOCTbIO aHasIbresunm
1 No60oYHbIMM 3P deKTaMm, 0CTaeTCA NPesMETOM AUCKYCCUN,
0Cc0b6eHHO B YC/IOBUAX OrPaHWYeHHbIX PeCypcoB U OTAaNeH-
Hbix Tepputopuid. LLEJIb UCCJIEAOBAHUA: OuexunTtb BK-
fHWe Pa3/INYHbIX PeXMMOB A03MPOBaHWNA MHTPaTeKa/bHbIX
OMMOW/JOB Ha aZleKBaTHOCTb MOC/eonepaLoHHoro obes6o-
JIBaHWA, MO6WN3aLMIO NaLMEHTOK, NOTPebHOCTb B A0MNO-
HUTENbHOW aHaNbresnu, a TakKe 4acToTy NocaeonepaLMoH-
HOWM TOWHOTbI U PBOThI Y NALIMEHTOK, NepeHeCnX Kecapeso
ceyeHue B 60/bHULE Ha OTAaNeHHOM ocTpoBe MHzoHe3uu.
MATEPUAJIbI N METO/AbI: PaHaoMM3MpOBaHHOE KOHTPO-
NpyemMoe unccnef0BaHMe MPOBOAMAOCH C MapTa Mo Mai
2025 r. B PernoHanbHoi 6onbHULe obuiero npoduns Ba-
KaTobu (FOro-BoctouHbiii Cynasecu). BoceMbaecart yeTbipe
POXeHWLbl, NepeHecllne KecapeBo Ce4eHme Noj CNHaIbLHON
aHectesuein, 6blM paHAOMU3MPOBaHbI Ha YeTbipe rpymmbl,
nonyyasiume 10 Mr runepbapuyeckoro 6ynunBaKarHa B KOM-
6MHaLMM C MHTpaTeKa/lbHbIM QeHTaHWAOM B f03e 25 MKT,
mMopouHom B gose 50, 100 nam mopdurHom 150 mkr. Mocne-
onepaLMoHHyto 60b oLeHMBaM Mo wkane BoHra—belikepa
FACES yepes 6, 12, 24 1 48 4. PernctprpoBann cpoku Mobu-
Nn3aumm, obllee NpUMeHeHKe JOMNOHUTEIbHOW aHaibre3um
M 4acTOTY MOCaeonepaLMOHHON TOWHOTLI U PBOTHI A0 48 Y
nocne onepauuu. MprMeHAAUCH HenmapameTpuyeckue cra-
TUCTUYECKMe MeTOAbl; 3Ha4YMMOCTb YCTaHaBAMBanacb Mpwu
p < 0,05. PE3Y/IbTATbI: iHTpaTekanbHbIi MOPGUH BO BCEX
M3y4eHHbIX f03ax obecrneymBan 3Ha4YUTEbHO AYYLIYO MO-
CNleonepaLoHHY0 aHasbresnto U CHWXan noTpebHOCTb
B AOMNO/IHNTENbHOM 06€360/1MBaHNN MO CPaBHeHUIO C dpeH-
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CONCLUSIONS: Intrathecal morphine offers superior and
more sustained postoperative analgesia than fentanyl for
cesarean section, and lower doses (50-100 pg) provide com-
parable efficacy to higher doses while minimizing opioid-re-
lated adverse effects.

KEYWORDS: cesarean section, intrathecal morphine, spinal
anesthesia, postoperative pain, opioid adverse effects,
postoperative nausea and vomiting
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Introduction

Cesarean delivery is performed when vaginal birth is
not possible. Higher cesarean delivery rates are associated
with lower maternal and neonatal mortality rates [1]. Spinal
anesthesia remains the preferred technique for cesarean
section due to its rapid onset, effective block, technical
simplicity, and cost efficiency [2, 3]. Neuraxial morphine
is widely used for its strong analgesic effects and cost-
effectiveness, with intrathecal morphine (ITM) being the
only Food and Drug Administration approved opioid for
intrathecal use[1]. ITM provides prolonged analgesia of up
to 36-48 hours after cesarean section and is recognized as
the gold standard in post-cesarean pain management [4-6].
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TaHWA0M, 0cobeHHO B 6, 12 1 48 4. 3HaYMMbIX pa3inuuii
B 6annax 604 nav NoTpebHOCTUN B AOMNONHUTEBHOM 06e3-
60MBaHUN MeXay TpeMsa fA03aMn MOpdUHa He BbIABIEHO.
Mobwuansauusa 6blaa B LeOM COMOCTaBMMa MeXAy rpynna-
MW, XOTA NauneHTKn, nonyyaslime 150 MKr MOpPOUH, AOCTU-
rasm paHHe Mobuamnsaumm boicTpee, Yem nosyyaslume deH-
TaHuA. OTMeYasnca 3Ha4NMbIN ,0303aBUCUMBIN POCT YaCTOTbI
pBOTbI NPy 60/1ee BbICOKUX A03ax MopduHa. BbIBOAbI: VK-
TpaTeKa/bHbli MOpdUH obecrneymBaeT 6onee BblpaXKeHHYO
W ANVTENbHYIO MOC/eoNepaLMOHHYI0 aHabresnio no cpas-
HeHWIo C GEHTaHWIOM MPU KeCapeBOM CEYEHWM; HU3KME 03bl
(50-100 MKr) AgatoT conocTaBuUMyo 3GPEKTUBHOCTD C BbICO-
KMMW l03aMU NPU MeHblUEel BbIPaXKeHHOCTU ONMoUnA-UHAY-
LIMPOBaHHbIX NO60YHbIX 3$HEKTOB.

K/TKOHEBBIE C/TOBA: KecapeBo ceyeHue, MHTpaTeKasbHbIN
MOP®UH, CNHaNbHaA aHecTe3uns, Noc/ieonepaLyMoHHan
60/1b, N060YHbIE 3PPEKTbI ONMMONA0B,
nocneonepaLoHHas TOWHOTa 1 pBOTa
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DR

Postoperative pain is a common problem that can
affect maternal mobility, bonding, breastfeeding, and
newborn care [2, 5]. Inadequate pain control may increase
thromboembolic events and delay recovery, while adequate
postoperative analgesia means higher dose of opioid
adjuvant and could increase incidence of postoperative
opioid adverse effects such as nausea, vomiting, pruritus and
respiratory depression, those adverse effects are associated
with poor patient satisfaction, more complications,
prolonged hospital stay, and higher medical expenses [5].
The optimal ITM dose, however, remains under debate.
While most studies recommend 100-200 pg, some reports
showed an effective analgesia effect can be achieved with
25-100 pg ITM [5, 7]. Underlining the increased risk of
High dose ITM adverse effect, the goal of our study is to
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find the most favorable ITM dose for post cesarean section
analgesia.

Objective

This study aimed to evaluate the effect of different
intrathecal opioid regimens on postoperative pain control,
mobilization, need for rescue analgesia, and postoperative
nausea and vomiting in patients undergoing cesarean
section in a remote Indonesian island hospital.

Materials and methods

Study Design and Participants

This study was an experimental research with a
randomized controlled trial design. Participants were
randomly distributed into several treatment groups, each
receiving a different dose of intrathecal opioids. The
research was conducted at Wakatobi Regional General
Hospital (RSUD Kabupaten Wakatobi) in Southeast
Sulawesi, from March to May 2025. The Hospital Ethics
Committee has approved this study with registration
number: 77.2/800/111/2025. The independent variable
was the variation in intrathecal opioid doses, which were
fentanyl 25 mcg, morphine 50 mcg, morphine 100 mcg,
and morphine 150 mcg. The dependent variables were
post-operative pain score, rate of mobilization, the need
for additional analgesic rescue, and the occurrence of post-
operative nausea and vomiting (PONV).

The samples were patients who had cesarean section
during the study period and met the inclusion criteria
without meeting any of the exclusion criteria. The
inclusion criteria were all pregnant women aged between
18 and 40 years, experiencing cesarean section using spinal
anesthesia, with a physical status of American Society of
Anesthesiologists (ASA) classification II or III, able to
communicate verbally to provide informed consent for
spinal anesthesia, and undergo a surgical procedure that
lasted no longer than 120 minutes without conversion to
general anesthesia. Patients were excluded from the study
if they had absolute contraindications to spinal anesthesia,
known allergies to bupivacaine, fentanyl, morphine, or
refused to undergo spinal anesthesia.

Anesthesia Procedure

All patients in the study received spinal anesthesia
using 10 mg of hyperbaric bupivacaine. The type and dose
of intrathecal opioid adjuvant were given according to
each group. These procedures were carried out by trained
anesthesia professionals under sterile clinical conditions
and in accordance with standard operating procedures
established at the hospital.
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Data Collection

Descriptive characteristics of the patients and the
clinical outcomes were collected. Baseline clinical data were
collected to characterize the study population and ensure
comparability between groups. These included the patient’s
age and body weight at the time of surgery, neonatal Apgar
scores at one and five minutes after delivery, the parity
status, the presence of anemia, obesity, and severe pre-
eclampsia, and patient’s preoperative condition that was
classified using the American Society of Anesthesiologists
Physical Status system.

Postoperative pain was evaluated using the Wong-Baker
FACES Pain Rating Scale, which ranges from 0 to 10 and was
recorded at 6, 12, 24, and 48 hours after surgery. Mobilization
was evaluated based on how fast the patient can turn in bed,
sit, stand, and walk. This was also recorded at 6, 12, 24, and
48 hours after surgery. The need for additional analgesic
rescue was determined by calculating the total number of
30 mg of ketorolac administered intravenously until 48 hours
postoperatively. Adequate pain control was defined as a
Wong-Baker Score of 3 or lower. In addition, the incidence
of PONV was recorded based on whether the patient
experienced any episode of nausea or vomiting or required
rescue antiemetics (ondansetron 4 mg administered via the
intravenous route) until 48 hours after surgery.

Statistical Analysis

All statistical analyses were performed using SPSS
version 27.0 for Windows. Descriptive statistics were used
to summarize the data in univariate tables. To test for
normality in the distribution of data, the Shapiro-Wilk test
was applied. Comparisons between different dosage groups
with pain scores, mobilization, and additional analgesic
rescue were analyzed using one-way analysis of variance
(ANOVA) if the data were parametric. If the data were non-
parametric, the Kruskal-Wallis test was used instead. The
incidence of PONV was analyzed with a chi-square test for
trend when its assumptions were met. If the assumptions
were not met, the Fisher’s exact test was employed. The
comparison was statistically significant if the p-value was
less than 0.05.

Results

A total of 84 pregnant women were approached, and all
were enrolled in the study. They were evenly divided into
four treatment groups. The majority of participants in each
group were multiparous, ranging from 52 to 62 %, while
primiparous women comprised 38 to 48 % of the groups.
Anemia was relatively uncommon: none of the participants
in the fentanyl or morphine 100 pg groups had anemia,
whereas 9 to 24 % of participants in the morphine 50 and
150 pg groups had anemia. Obesity was identified in 14 %
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of the fentanyl group, 24 % of the morphine 100 pg group,
and 19 % of the morphine 150 pg group, while no cases
of obesity were observed in the morphine 50 pug group.
Severe pre-eclampsia was absent in the fentanyl group
but present in 9 to 24 % of participants in the morphine
groups. Regarding physical status according to the ASA, all
patients in the fentanyl group were classified as ASA II. In
the morphine groups, the majority were ASA II (86-91 %),
with a small proportion (9-14 %) classified as ASA III
(Table 1).

The mean age of participants ranged from 27.7 £ 9.0
years in the morphine 100 pg group to 31.3 + 6.6 years in the
morphine 50 pg group. Mean body weight varied between
66.7 £ 7.4 and 71.5 £ 7.8 kg across the groups (Table 2).

The Shapiro-Wilk normality test showed that all tested
variables had p-values < 0.001, including pain scores at 6,
12, 24, and 48 hours, the time required for patients to turn

in bed, sit, stand, and walk as well as the 1-minute and
5-minute Apgar Score (Table 3). These results indicate
that the data were not normally distributed. Therefore,
subsequent analyses were conducted using the non-
parametric Kruskal-Wallis test.

At 6 hours, a significant difference was observed among
the groups (p = 0.019). Patients receiving fentanyl reported
higher pain scores compared to those given morphine,
with the most prominent difference found in the morphine
150 mcg group (p = 0.021). These findings suggest that
fentanyl is less effective than high-dose morphine. At
12 hours, a similar pattern was observed (p < 0.001).
Fentanyl consistently showed the highest mean pain scores,
while all morphine groups demonstrated better pain
reduction. No significant differences were found among
the morphine doses, indicating comparable efficacy. At
24 hours, no significant differences were found between

~
Table 1. Patient demographic characteristics (categorical)
Tabauua 1. [leMorpaduyeckme xapakTEpUCTUKM MaLMEHTOB (KaTeropuasbHble)
No Variable Fentanyl Morphine, mcg
50 100 150
1 Parity Status:
= Primipara 8 (38 %) 8 (38 %) 10 (48 %) 8 (38 %)
= Multipara 13 (62 %) 13 (62 %) 11(52 %) 13 (62 %)
2 Anemia:
m Anemia 0(0%) 2(9 %) 0 (0 %) 5 (24 %)
= No 21(100 %) 19 (91 %) 21(100 %) 16 (76 %)
3 Obesity:
m Obesity 3(14 %) 0 (0 %) 5 (24 %) 4 (19 %)
= No 18 (86 %) 21(100 %) 16 (76 %) 17 (81 %)
4 Severe pre-eclampsia:
m Yes 0 (0 %) 2(9%) 3(14 %) 5 (24 %)
= No 21(100 %) 19 (91 %) 18 (86 %) 16 (76 %)
5 PS ASA:
" 2 21(100 %) 18 (86 %) 19 (91 %) 18 (86 %)
= 3 0 (0 %) 3(14 %) 2(9%) 3 (14 %)
Note: PS ASA — Physical Status according to the American Society of Anesthesiologists.
Mpumeyanue: PS ASA — Ppursmnyecknin cTaTyc naumeHTa no KnaccudukaLmm AMeprMKaHCKoro obLecTsa aHeCTe3no/10roB.
~
Table 2. Patient demographic characteristics (numerical)
Tabauua 2. [leMorpaduyeckme XxapakTepUCTUKM MaLMEHTOB (KOJIMYECTBEHHbIE)
No Variable Fentanyl Morphine, mcg
50 100 150
1 Age (years) 29.5+6.6 31.3+6.6 27.7+9.0 30.6+6.4
2 Weight (kg) 71.5+7.8 667 +7.4 702 +£145 67.8+13.2
3 Apgar Score 1 7.0+£0.0 6.0+15 6.70+0.78 6.8+0.7
4 Apgar Score 5 8.0+0.0 7.4+11 7.90+0.43 8.0x0.4
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P
Table 3. Shapiro-Wilk normality test

Ta6auua 3. Tect Lannpo—Ywka ans oLeHKU HopMasib-
HOCTM pacnpegeneHuns AaHHbIX

No Variable Shapiro-Wilk Test
1 Pain at 6 hour p < 0.001
2 Pain at 12 hour p < 0.001
3 Pain at 24 hour p < 0.001
4 Pain at 48 hour p < 0.001
5 Turning in bed p < 0.001
6 Sit p < 0.001
7 Stand p < 0.001
8 Walk p < 0.001
9 AS1 p <0.001
10 AS5 p < 0.001

Note: AS — Apgar Score.

MpumeyaHme: AS — wKana Anrap.

the groups (p = 0.440). By 48 hours, however, significant
differences reappeared (p < 0.001) (Table 4). Fentanyl
showed the highest mean rank, followed by morphine
50, 100 and 150 mcg. While there were no significant
differences among the morphine doses, all morphine
groups differed significantly from fentanyl (Table 5).

The Kruskal-Wallis test showed no significant
differences among the groups in the time required for
patients to mobilize into the lateral position (p = 0.590),
sitting (p = 0.327), or standing (p = 0.305). However, a
significant difference was observed in walking ability
(p = 0.018) (Table 6). Pairwise analysis revealed that the
difference was only between the morphine 150 mcg and
fentanyl groups (p = 0.012) with no significant differences
observed among the other doses (Table 7).

There was a highly significant difference among the
groups in the need for additional analgesics (p < 0.001).
The fentanyl group had the highest mean rank, indicating
more frequent use of additional analgesics compared to
the morphine groups. Pairwise analysis confirmed no
significant differences among the morphine groups (p = 1.00
for all comparisons) (Table 8). However, all morphine
groups differed significantly from fentanyl (p < 0.001 for all
comparisons) (Table 9). These results demonstrate that all

Table 4. Relationship between pain scale assessment intervals and adjuvant dosage

Ta6auvua 4. B3aMMocBA3b MeXAY MHTEpBaiaMU OLLEHKU 60N MO LWKaie U A03aMU af blOBaHTOB

~

No Pain scale assessment intervals Adjuvant Dosage Mean Rank P-value
1 At 6 hour Fentanyl 55.52 0.019*
2 Morphine 50 mcg 3717
3 Morphine 100 mcg 43.12
4 Morphine 150 mcg 3419
5 At 12 hour Fentanyl 69.64 < 0.001*
6 Morphine 50 mcg 32.45
7 Morphine 100 mcg 37.10
8 Morphine 150 mcg 30.81
9 At 24 hour Fentanyl 45.62 0.440
10 Morphine 50 mcg 44.95
1 Morphine 100 mcg 44.29
12 Morphine 150 mcg 35.14
13 At 48 hour Fentanyl 60.40 < 0.001*
14 Morphine 50 mcg 40.55
15 Morphine 100 mcg 38.83
16 Morphine 150 mcg 30.21

Note: * Kruskal-Wallis.

MpumMeyvanue: * Kputepuit Kpackena—Yonnuca.
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Table 5. Pairwise relationship between pain scale assessment intervals and adjuvant dosage b
Tabauua 5. MNapHas 3aBUCMMOCTb MeXAY MHTEpBa/siaMy OLLeHKM 601 MO LWKae U J03aMW aAblOBaHTOB
No Pain scale assessment intervals Adjuvant Dosage P-value
1 At 6 hour Morphine 50 Morphine 100 1.000
Morphine 50 Morphine 150 1.000
Morphine 100 Morphine 150 1.000
Morphine 50 Fentanyl 0.073
Morphine 100 Fentanyl 0.540
Morphine 150 Fentanyl 0.021*
2 At 12 hour Morphine 50 Morphine 100 1.000
Morphine 50 Morphine 150 1.000
Morphine 100 Morphine 150 1.000
Morphine 50 Fentanyl 0.000*
Morphine 100 Fentanyl 0.000*
Morphine 150 Fentanyl 0.000*
3 At 48 hour Morphine 50 Morphine 100 1.000
Morphine 50 Morphine 150 0.860
Morphine 100 Morphine 150 1.000
Morphine 50 Fentanyl 0.029*
Morphine 100 Fentanyl 0.013*
Morphine 150 Fentanyl 0.000*
Note: * Pairwise.
MpumeyaHue: * MonapHoe cpaBHeHwe.
~
Table 6. Relationship between mobilization and adjuvant dosage
Ta6auua 6. CA3b MeXAY yPOBHEM MOOUAM3ALLMM NaLMEHTa M 403aMM1 afblOBaHTOB
No Mobilization Adjuvant Dosage Mean Rank P-value
1 Turning in bed Fentanyl 37.86 0.590
2 Morphine 50 mcg 4555
3 Morphine 100 mcg 44.24
4 Morphine 150 mcg 4236
5 Sit Fentanyl 37.33 0.327
6 Morphine 50 mcg 42.05
7 Morphine 100 mcg 49.36
8 Morphine 150 mcg 41.26
9 Stand Fentanyl 47.43 0.305
10 Morphine 50 mcg 43.43
i Morphine 100 mcg 44.00
12 Morphine 150 mcg 3514
13 Walk Fentanyl 53.83 0.018*
14 Morphine 50 mcg 43.40
15 Morphine 100 mcg 39.60
16 Morphine 150 mcg 33.17

Note: * Kruskal-Wallis.

Mpumeyvanue: * Kputepuit Kpackena—Yonauca.
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studied doses of morphine, reduced the need for additional
analgesics more effectively than fentanyl, with similar
efficacy among the three morphine doses.

Trend analysis using the Chi-Square for Trend
test revealed a significant association between higher
morphine doses and the incidence of vomiting (p = 0.014).
The proportion of vomiting increased with higher doses:
28.5 % in the 50 mcg group, 43 % in the 100 mcg group,
and 66 % in the 150 mcg group (Table 10). This finding

suggests a clear dose-related trend in vomiting associated
with morphine use.

Discussion

Patients’ parity status (primiparous versus multiparous)
appears to be a significant factor in postoperative pain
experience and analgesic response after a cesarean delivery
under spinal or intrathecal anesthesia. A study by Yang et al.
(2020) showed that multiparas who had repeated cesarean

~
Table 7. Pairwise relationship between mobilization and sections had a significantly higher risk of inadequate
adjuvant dosage analgesia compared to primiparas (OR ~1.53, 95% CI
Tabauua 7. MNapHas 3aBUCUMOCTb MeXAy Mobunusaumen 1'1971'97_) [8]. These findings showed that mul.tlpara.s may
require either higher or more sustained analgesic regimens
nauveHTa 1 403aM1 aZbloBaHTOB ) . . .
to achieve equivalent pain relief.
No  Mobilization Adjuvant Dosage P-value Pain intensity and analgesic response are influenced
1 walk Morphine 50 Morphine 100 1,000 by other chplcal facFors such as anemia, ot.>e51ty, .sever.e
- - pre-eclampsia, and higher ASA status. Anemia may impair
Morphine 50 Morphine 150 0756 oxygen delivery and tissue recovery, thereby lowering
Morphine 100 Morphine 150 1.000 pain thresholds and leading to higher postoperative pain
Morphine 50 Fentanyl 0715 scores. Patients with a BMI > 30 kg/m” (obesity) require
higher opioid consumption compared with those with a
Morphine 100 Fentanyl 0.200 BMI < 30 kg/m?, and despite this increased use, their pain
Morphine 150 Fentanyl 0.012* control tends to be slightly less effective too [9]. In contrast,
Note: * Pairwise. N
" Table 9. Pairwise relationship between analgesic rescue
Mpumeyanue: * [NonapHoe cpaBHeHe. .
and adjuvant dosage
bl lationshib b loesi d N Ta6auua 9. MNapHas 3aBUCUMOCTb MeXAY A03UPOBKOW
Table 8. Re.atlons ip between analgesic rescue an AOMOSHUTENBHOFO AHAAFETUKA M aAbIOBAHTA
adjuvant dosage
No Adjuvant Dosage P-value
Ta6auua 8. Bsanmocssasb Mexay obesbonnBaHmem ! ¢
1 AO03NPOBKaMN A bIOBAHTOB 1 Morphine 50 Morphine 150 1.00
No Intervention  Adjuvant Dosage MeanRank  P-value 2 Morphine 50 Morphine 100 1.00
1 Total analgesic Fentanyl 66.71 0.001* 3 Morphine 100 Morphine 150 1.00
dOSE.S ) Morphine 50 mcg 3352 4 Morphine 50 Fentanyl 0.00*
administered
3 Morphine 100 mcg 35.43 5 Morphine 100 Fentanyl 0.00*
4 Morphine 150 mcg 3433 6 Morphine 150 Fentanyl 0.00*
Note: * Kruskal-Wallis. Note: * Pairwise.
Mpumeyanue: * Kputepuii Kpackena—Yonanca. MpuMeyanue: * MonapHoe cpaBHeHVe.
~
Table 10. Chi-Square for Trend (Linear-by-Linear Association)
Ta6aunua 10. Kputepuii x? 418 BbiAB/AEHUsA TPeHAA (MHENHAA 3aBUCUMOCTb)
No PONV Adjuvant Dosage P-value
Morphine 50 mcg Morphine 100 mcg Morphine 150 mcg
1 Yes 6 (28,5 %) 9 (43 %) 14 (66 %) 0.014
2 No 15 (71,5 %) 12 (57 %) 7 (33 %)
Note: PONV — Postoperative Nausea and Vomiting.
Mpumeyanme: PONV — nocneonepayoHHas TOWHOTa 1 pBOTa.
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some studies found that women with pre-eclampsia tend
to experience lower postoperative pain scores and reduced
analgesic needs, probably due to altered pain perception
and neurohumoral changes [10]. Additionally, older age
and patients with ASA physical status III have a slower pain
resolution following surgery [11].

Neuraxial opioids act through the direct uptake of
the drug into the spinal cord and cerebrospinal fluid,
resulting in a strong analgesic response. Opioids bind
to pre- and post-synaptic receptors in the spinal cord
and brainstem, which inhibits the transmission of pain
signals [12]. The lipophilicity of neuraxial opioids plays
a key role in determining the onset, spread, and duration
of analgesia [12]. Lipophilic opioids such as fentanyl and
sufentanil have a rapid onset and a shorter duration of
action because they can easily cross the blood-brain barrier
and tend to retained in fat-rich tissues, such as epidural
fat and white matter, resulting in lower concentrations
and more rapid clearance from the cerebrospinal
fluid [4, 12, 13]. Hydrophilic opioids, such as morphine
and hydromorphone, have a slower onset but a wider
spread and longer duration of analgesia. They cross the
blood-brain barrier more slowly, bind less to fat, but
have a stronger affinity for receptors in the grey matter —
particularly in the dorsal horn — and remain longer in the
cerebrospinal fluid [4]. Intrathecal morphine has an onset
time of 45-75 minutes and provides analgesia lasting 13-
33 hours, whereas fentanyl or sufentanil takes effect within
5-20 minutes but lasts only 1-6 hours [14-16].

The results of this study showed that morphine
provided better postoperative analgesia in Cesarean section
patients compared to fentanyl. At the 6th-hour evaluation,
patients receiving fentanyl reported significantly higher
pain scores than patients in the morphine 150 mcg group
(p = 0.021). At the 12-hour and 48-hour evaluations, the
fentanyl group consistently showed the highest pain scores
compared to all morphine doses. However, at 24 hours,
no significant differences were found between these
groups (p = 0.440). These findings are consistent with
those reported by Botea et al. (2023), where only 77.2 %
of patients in the fentanyl group achieved adequate pain
control, while all patients receiving morphine (100 %)
achieved satisfactory pain control [17]. Another study by
El Aish et al. (2018) also supports these results. They found
significantly lower VAS pain scores than fentanyl from the
first postoperative hour up to 24 hours (e.g., 1.84 vs 5.08 at
6 hours; p < 0.0001) [18].

In this study, no significant differences were found
among the three morphine doses at all postoperative
pain score evaluation times, indicating that all three
doses were equally effective in providing analgesia. This

Disclosure. The authors declare no competing interests.
KoH(/MKT HHTepecoB. ABTOPSI 3asIB/SIIOT 00 OTCYTCTBUH
KOH(JIMKTa HHTEPECOB.

result is consistent with Carvalho and Tendrio (2013)
and Fei et al. (2023), who found that a low dose of ITM
(50-60 mcg) provided a similar quality of postoperative
analgesia compared to 100 mcg ITM, while causing fewer
side effects [5, 19]. However, Karnjanawanichkul et al.
(2022) reported that although a very low dose of 50 mcg
ITM still provided analgesia, it was inferior to 100 and
200 mcg for postoperative pain control [7]. Hess and
Smiley (2025) also showed that ITM doses of 100 mcg
or less provided analgesia comparable to doses higher
than 100 mcg [20]. On the other hand, a meta-analysis of
eleven studies by Sultan et al. (2016) showed that higher
doses of morphine (> 100-250 pg) prolonged analgesia
after cesarean delivery compared to lower doses (50-
100 pg) [21].

Postoperative mobilization is closely linked with pain
intensity. Rivas et al. (2022) conclude that lower scores
of pain are linked with increased mobility regardless of
opioid intake [22]. Consistent with this, our study found a
significant difference only between the morphine 150 ug
and fentanyl groups (p = 0.012) during the walking phase,
indicating that patients receiving intrathecal fentanyl
required significantly more time to walk compared
with those administered 150 pg of morphine. However,
differences were not statistically significant among the
various morphine doses. Furthermore, even when pain
was minimal, some patients refrained from mobilizing or
expressed fear, indicating that psychological factors may
also influence early ambulation.

Our study showed that as the dose of morphine
increased, the incidence of vomiting also increased.
According to the systematic review and meta-analysis by
Gonvers et al. (2021), increasing the dose of ITM increases
the frequency of opioid-related side effects, including
vomiting [23]. The authors reported a threshold effect,
indicating that morphine doses above 100 pg do not
significantly improve analgesic efficacy but substantially
elevate the risk of PONV. Hence, the data collected in
this study demonstrate that the dosage of intrathecal
administered to cesarean patients should be adjusted
carefully i.e., to maintain optimal levels of pain relief while
causing a minimum of adverse effects.

Conclusion

Overall, the results of this study support the use of
intrathecal morphine as the primary choice for post-
caesarean section analgesia. Lower doses are as effective
as higher doses in giving adequate pain relief, while also
minimizing the risk of side effects.
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