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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 µg, 
morphine 50 µg, morphine 100 µg, or morphine 150 µg. 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 µg achieved earlier ambulation than 
those receiving fentanyl. A significant dose-dependent in-
crease in vomiting was observed with higher morphine doses.  

ЛЕЧЕНИЕ БОЛИ

Влияние различных доз 
интратекального опиоида на исходы 
у пациенток при кесаревом сечении 
на отдаленном индонезийском 
острове: рандомизированное 
контролируемое исследование

Дж.К. Суянто *, М.П. Нугрохо , П.Дж. Наресвари

Региональная больница общего профиля Вакатоби,  
Юго-Восточный Сулавеси, Индонезия

Реферат

АКТУАЛЬНОСТЬ: Интратекальные опиоиды рутинно 
применяются в  качестве адъювантов к  спинальной ане-
стезии при кесаревом сечении для улучшения после
операционной анальгезии. Хотя интратекальный морфин 
считается эталонным средством, оптимальная доза, обе-
спечивающая баланс между эффективностью анальгезии 
и побочными эффектами, остается предметом дискуссий, 
особенно в условиях ограниченных ресурсов и отдален-
ных территорий. ЦЕЛЬ ИССЛЕДОВАНИЯ: Оценить вли-
яние различных режимов дозирования интратекальных 
опиоидов на адекватность послеоперационного обезбо-
ливания, мобилизацию пациенток, потребность в допол-
нительной анальгезии, а также частоту послеоперацион-
ной тошноты и рвоты у пациенток, перенесших кесарево 
сечение в больнице на отдаленном острове Индонезии. 
МАТЕРИАЛЫ И  МЕТОДЫ: Рандомизированное контро-
лируемое исследование проводилось с  марта по  май 
2025  г. в  Региональной больнице общего профиля Ва-
катоби (Юго-Восточный Сулавеси). Восемьдесят четыре 
роженицы, перенесшие кесарево сечение под спинальной 
анестезией, были рандомизированы на  четыре группы, 
получавшие 10 мг гипербарического бупивакаина в ком-
бинации с  интратекальным фентанилом в  дозе 25  мкг, 
морфином в дозе 50, 100 или морфином 150 мкг. После-
операционную боль оценивали по шкале Вонга—Бейкера 
FACES через 6, 12, 24 и 48 ч. Регистрировали сроки моби-
лизации, общее применение дополнительной анальгезии 
и частоту послеоперационной тошноты и рвоты до 48 ч 
после операции. Применялись непараметрические ста-
тистические методы; значимость устанавливалась при 
p < 0,05. РЕЗУЛЬТАТЫ: Интратекальный морфин во всех 
изученных дозах обеспечивал значительно лучшую по-
слеоперационную анальгезию и  снижал потребность 
в  дополнительном обезболивании по  сравнению с  фен-
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CONCLUSIONS: Intrathecal morphine offers superior and 
more sustained postoperative analgesia than fentanyl for 
cesarean section, and lower doses (50–100 µg) 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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танилом, особенно в  6, 12 и  48  ч. Значимых различий 
в баллах боли или потребности в дополнительном обез
боливании между тремя дозами морфина не  выявлено. 
Мобилизация была в целом сопоставима между группа-
ми, хотя пациентки, получавшие 150 мкг морфин, дости-
гали ранней мобилизации быстрее, чем получавшие фен-
танил. Отмечался значимый дозозависимый рост частоты 
рвоты при более высоких дозах морфина. ВЫВОДЫ: Ин-
тратекальный морфин обеспечивает более выраженную 
и  длительную послеоперационную анальгезию по  срав-
нению с фентанилом при кесаревом сечении; низкие дозы 
(50–100 мкг) дают сопоставимую эффективность с высо-
кими дозами при меньшей выраженности опиоид-инду-
цированных побочных эффектов.

КЛЮЧЕВЫЕ СЛОВА: кесарево сечение, интратекальный 
морфин, спинальная анестезия, послеоперационная 
боль, побочные эффекты опиоидов, 
послеоперационная тошнота и рвота
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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].

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 μg, some reports 
showed an effective analgesia effect can be achieved with 
25–100  μg ITM  [5, 7]. Underlining the increased risk of 
High dose ITM adverse effect, the goal of our study is to 

https://doi.org/10.21320/1818-474X-2026-2-88-97
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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.a/800/III/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.

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  µg groups had anemia, 
whereas 9 to 24 % of participants in the morphine 50 and 
150 µg groups had anemia. Obesity was identified in 14 % 
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of the fentanyl group, 24 % of the morphine 100 µg group, 
and 19  % of the morphine 150  µg group, while no cases 
of obesity were observed in the morphine 50  µg 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 µg group to 31.3 ± 6.6 years in the 
morphine 50 µg 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)

Таблица 1. Демографические характеристики пациентов (категориальные)

No Variable Fentanyl Morphine, mcg

50  100 150

1 Parity Status:
	ÿ Primipara
	ÿ Multipara

8 (38 %)
13 (62 %)

8 (38 %)
13 (62 %)

10 (48 %)
11 (52 %)

8 (38 %)
13 (62 %)

2 Anemia:
	ÿ Anemia
	ÿ No

0 (0 %)
21 (100 %)

2 (9 %)
19 (91 %)

0 (0 %)
21 (100 %)

5 (24 %)
16 (76 %)

3 Obesity:
	ÿ Obesity
	ÿ No

3 (14 %)
18 (86 %)

0 (0 %)
21 (100 %)

5 (24 %)
16 (76 %)

4 (19 %)
17 (81 %)

4 Severe pre-eclampsia:
	ÿ Yes
	ÿ No

0 (0 %)
21 (100 %)

2 (9 %)
19 (91 %)

3 (14 %)
18 (86 %)

5 (24 %)
16 (76 %)

5 PS ASA:
	ÿ 2
	ÿ 3

21 (100 %)
0 (0 %)

18 (86 %)
3 (14 %)

19 (91 %)
2 (9 %)

18 (86 %)
3 (14 %)

Note: PS ASA — Physical Status according to the American Society of Anesthesiologists.

Примечание: PS ASA — физический статус пациента по классификации Американского общества анестезиологов.

Table 2. Patient demographic characteristics (numerical)

Таблица 2. Демографические характеристики пациентов (количественные)

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 66.7 ± 7.4 70.2 ± 14.5 67.8 ± 13.2

3 Apgar Score 1 7.0 ± 0.0 6.0 ± 1.5 6.70 ± 0.78 6.8 ± 0.7

4 Apgar Score 5 8.0 ± 0.0 7.4 ± 1.1 7.90 ± 0.43 8.0 ± 0.4
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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 3. Shapiro-Wilk normality test

Таблица 3. Тест Шапиро—Уилка для оценки нормаль-
ности распределения данных

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 AS 1 p < 0.001

10 AS 5 p < 0.001

Note: AS — Apgar Score.

Примечание: AS — шкала Апгар.

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

Таблица 4. Взаимосвязь между интервалами оценки боли по шкале и дозами адъювантов

No Pain scale assessment intervals Adjuvant Dosage Mean Rank P-value

1 At 6 hour Fentanyl 55.52 0.019*

2 Morphine 50 mcg 37.17

3 Morphine 100 mcg 43.12

4 Morphine 150 mcg 34.19

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

11 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.

Примечание: * Критерий Краскела—Уоллиса.
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Table 5. Pairwise relationship between pain scale assessment intervals and adjuvant dosage

Таблица 5. Парная зависимость между интервалами оценки боли по шкале и дозами адъювантов

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.

Примечание: * Попарное сравнение.

Table 6. Relationship between mobilization and adjuvant dosage

Таблица 6. Связь между уровнем мобилизации пациента и дозами адъювантов

No Mobilization Adjuvant Dosage Mean Rank P-value

1 Turning in bed Fentanyl 37.86 0.590

2 Morphine 50 mcg 45.55

3 Morphine 100 mcg 44.24

4 Morphine 150 mcg 42.36

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

11 Morphine 100 mcg 44.00

12 Morphine 150 mcg 35.14

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.

Примечание: * Критерий Краскела—Уоллиса.
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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 
sections had a significantly higher risk of inadequate 
analgesia compared to primiparas (OR ~1.53, 95%  CI 
1.19–1.97) [8]. These findings showed that multiparas may 
require either higher or more sustained analgesic regimens 
to achieve equivalent pain relief.

Pain intensity and analgesic response are influenced 
by other clinical factors such as anemia, obesity, severe 
pre-eclampsia, and higher ASA status. Anemia may impair 
oxygen delivery and tissue recovery, thereby lowering 
pain thresholds and leading to higher postoperative pain 
scores. Patients with a BMI ≥ 30 kg/m² (obesity) require 
higher opioid consumption compared with those with a 
BMI < 30 kg/m², and despite this increased use, their pain 
control tends to be slightly less effective too [9]. In contrast, 

Table 8. Relationship between analgesic rescue and 
adjuvant dosage

Таблица 8. Взаимосвязь между обезболиванием 
и дозировками адъювантов

No Intervention Adjuvant Dosage Mean Rank P-value

1 Total analgesic 
doses 
administered

Fentanyl 66.71 0.001*

2 Morphine 50 mcg 33.52

3 Morphine 100 mcg 35.43

4 Morphine 150 mcg 34.33

Note: * Kruskal-Wallis.
Примечание: * Критерий Краскела—Уоллиса.

Table 10. Chi-Square for Trend (Linear-by-Linear Association)

Таблица 10. Критерий χ² для выявления тренда (линейная зависимость)

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.

Примечание: PONV — послеоперационная тошнота и рвота.

Table 7. Pairwise relationship between mobilization and 
adjuvant dosage

Таблица 7. Парная зависимость между мобилизацией 
пациента и дозами адъювантов

No Mobilization Adjuvant Dosage P-value

1 Walk Morphine 50 Morphine 100 1.000

Morphine 50 Morphine 150 0.756

Morphine 100 Morphine 150 1.000

Morphine 50 Fentanyl 0.715

Morphine 100 Fentanyl 0.200

Morphine 150 Fentanyl 0.012*

Note: * Pairwise.

Примечание: * Попарное сравнение. Table 9. Pairwise relationship between analgesic rescue 
and adjuvant dosage

Таблица 9. Парная зависимость между дозировкой 
дополнительного аналгетика и адъюванта

No Adjuvant Dosage P-value

1 Morphine 50 Morphine 150 1.00

2 Morphine 50 Morphine 100 1.00

3 Morphine 100 Morphine 150 1.00

4 Morphine 50 Fentanyl 0.00*

5 Morphine 100 Fentanyl 0.00*

6 Morphine 150 Fentanyl 0.00*

Note: * Pairwise.

Примечание: * Попарное сравнение.
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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 

result is consistent with Carvalho and Tenório (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  μg) prolonged analgesia 
after cesarean delivery compared to lower doses (50–
100 μg) [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  µg 
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  µg 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  µg 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.

Disclosure. The authors declare no competing interests.
Конфликт интересов. Авторы заявляют об отсутствии 

конфликта интересов.

Author contribution. All authors according to the ICMJE 
criteria participated in the development of the concept 
of the article, obtaining and analyzing factual data, writ-



96

PAIN MANAGEMENT 
ВЕ

С
ТН

И
К 

И
Н

ТЕ
Н

С
И

ВН
О

Й
 Т

ЕР
А

П
И

И
 И

М
ЕН

И
 А

.И
. С

А
Л

ТА
Н

О
ВА

 |
 A

N
N

AL
S 

O
F 

C
RI

TI
C

AL
 C

AR
E 

| 
20

26
  

| 
2

ing and editing the text of the article, checking and ap-
proving the text of the article.

Вклад авторов. Все авторы в равной степени участво-
вали в  разработке концепции статьи, получении 
и анализе фактических данных, написании и редак-
тировании текста статьи, проверке и утверждении 
текста статьи.

Ethics approval. This study was approved by the Hospital 
Ethics Committee of Emergency Care Wakatobi 
Regional General Hospital (RSUD Kabupaten 
Wakatobi) in Southeast Sulawesi (registration number: 
77.a/800/III/2025).

Этическое утверждение. Проведение исследования 
было одобрено локальным этическим комитетом 
Региональной больницы общего профиля Вакатоби 

(RSUD округа Вакатоби) в  Юго-Восточном 
Сулавеси (Протокол № 77.a/800/III/2025).

Funding source. This study was not supported by any ex-
ternal sources of funding.

Информация о  финансировании. Авторы заявляют 
об отсутствии внешнего финансирования при про-
ведении исследования.

Data Availability  Statement. The data that support the 
findings of this study are available from the correspond-
ing author upon reasonable request.

Декларация о  наличии  данных. Данные, подтвержда-
ющие выводы этого исследования, можно получить 
у  корреспондирующего автора по  обоснованному 
запросу.

Author’s ORCID:

Suyanto J.C. — 0009-0003-9665-3523

Nugroho M.P. — 0009-0005-1241-597X

Nareswari P.J. — 0009-0000-1955-8491

Литература/References

[1]	 Kaye A.D., Lindberg A.M., Shah S.S., et al. Efficacy and Safety of Intrathecal Morphine for Cesarean Delivery: A Narrative Review. Curr Pain Headache 
Rep 2024; 28: 1007–13. DOI: 10.1007/s11916-024-01292‑w

[2]	 Gerbershagen M.U., Baagil H. Caesarean Delivery: A Narrative Review on the Choice of Neuraxially Administered Opioid and Its Implications for the 
Multimodal Peripartum Pain Concept. Medicina (Mex) 2024; 60: 358. DOI: 10.3390/medicina60030358

[3]	 Moisa R.C., Negrut N., Botea M.O., et al. Optimizing Intrathecal Opioid Strategies for Cesarean Section: A Comprehensive Narrative Review of 
Pharmacology, Clinical Outcomes, and Safety. Cureus 2025. DOI: 10.7759/cureus.83109

[4]	 Bujedo B.M., Santos S.G., Azpiazu A.U. A review of epidural and intrathecal opioids used in the management of postoperative pain. J Opioid Manag 
2012; 8: 177–92. DOI: 10.5055/jom.2012.0114

[5]	 Fei L., Shuai H., Chen Z., et al. Efficacy and Safety of Low-Dose versus High-Dose Postoperative Intrathecal Morphine in 62 Women Undergoing 
Elective Cesarean Section Delivery at Full Term. Med Sci Monit 2023; 29. DOI: 10.12659/MSM.939567

[6]	 Mugabure Bujedo  B. A Clinical Approach to Neuraxial Morphine for the Treatment of Postoperative Pain. Pain Res Treat 2012; 2012: 1–11. 
DOI: 10.1155/2012/612145

[7]	 Karnjanawanichkul O., Pakpirom J., Pueaksuwan T., et al. Different Doses of Intrathecal Morphine on Postoperative Analgesia and Pruritus after 
Cesarean Section: a Prospective Randomized Triple-Blinded Trial. PSU Med J 2022; 2: 109–20. DOI: 10.31584/psumj.2022255472

[8]	 Yang  G., Bao  X., Peng  J., et  al. Repeated Cesarean Delivery Predicted a Higher Risk of Inadequate Analgesia Than Primary Cesarean Delivery: 
A Retrospective Study with Propensity Score Match Analysis. J Pain Res 2020; 13: 555–63. DOI: 10.2147/JPR.S229566

[9]	 Simhan H., Figueroa H.M. 67 Association of body mass index with pain and opioid use after cesarean delivery. Am J Obstet Gynecol 2024; 230: S51. 
DOI: 10.1016/j.ajog.2023.11.089

[10]	 Dennis A.T., Mulligan S.M. Analgesic requirements and pain experience after caesarean section under neuraxial anesthesia in women with preeclamp-
sia. Hypertens Pregnancy 2016; 35: 520–8. DOI: 10.1080/10641955.2016.1192643

[11]	 Lee M.-Y., Chang W.-K., Wu H.-L., et al. Dynamic analysis of variations in postoperative pain trajectories over time in patients receiving epidural an-
algesia using latent curve models. J Chin Med Assoc 2020; 83: 89–94. DOI: 10.1097/JCMA.0000000000000200

[12]	 Reeves K.C., Shah N., Muñoz B., Atwood B.K. Opioid Receptor-Mediated Regulation of Neurotransmission in the Brain. Front Mol Neurosci 2022; 15: 
919773. DOI: 10.3389/fnmol.2022.919773

[13]	 Tomulic Brusich  K., Valenčić Seršić  L, Polonijo  Ž. Physiology and Pharmacology of Epidurally Administered Drugs, 2022.  
DOI: 10.5772/intechopen.109116

[14]	 McMorrow R.C.N., Ni Mhuircheartaigh R.J., Ahmed K.A., et al. Comparison of transversus abdominis plane block vs spinal morphine for pain relief af-
ter Caesarean section. BJA Br J Anaesth 2011; 106: 706–12. DOI: 10.1093/bja/aer061



97

Effect of intrathecal opioid dose variation on patient outcomes in cesarean sections on a remote Indonesian island: a randomized…

ВЕ
С

ТН
И

К 
И

Н
ТЕ

Н
С

И
ВН

О
Й

 Т
ЕР

А
П

И
И

 И
М

ЕН
И

 А
.И

. С
А

Л
ТА

Н
О

ВА
 |

 A
N

N
AL

S 
O

F 
C

RI
TI

C
AL

 C
AR

E 
| 

20
26

  
| 

2

[15]	 Rawal  N.  Intrathecal opioids for the management of post-operative pain. Best Pract Res Clin Anaesthesiol 2023; 37: 123–32.  
DOI: 10.1016/j.bpa.2023.01.001

[16]	 Gurnal P., Fecek C., Hendrix J.M., Goldstein S. Spinal Opioids in Anesthetic Practice. StatPearls, Treasure Island (FL): StatPearls Publishing; 2025.
[17]	 Botea M.O., Lungeanu D., Petrica A., et al. Perioperative Analgesia and Patients’ Satisfaction in Spinal Anesthesia for Cesarean Section: Fentanyl Versus 

Morphine. J Clin Med 2023; 12: 6346. DOI: 10.3390/jcm12196346.
[18]	 Abu El., Aish K., Tafish R., Zourob H. Morphine versus fentanyl for spinal post-caesarean analgesia: a randomised controlled trial. The Lancet 2018; 391: 

S20. DOI: 10.1016/S0140-6736(18)30386-6
[19]	 Carvalho F.A.E. de, Tenório S.B. Comparative study between doses of intrathecal morphine for analgesia after caesarean. Braz J Anesthesiol Elsevier 

2013; 63: 492–9. DOI: 10.1016/j.bjane.2013.01.001
[20]	 Hess P.E., Smiley R. Intrathecal morphine for cesarean delivery: a little goes a long way. Int J Obstet Anesth 2025; 62. DOI: 10.1016/j.ijoa.2025.104363
[21]	 Sultan P., Halpern S.H., Pushpanathan E., et al. The Effect of Intrathecal Morphine Dose on Outcomes After Elective Cesarean Delivery: A Meta-

Analysis. Anesth Analg 2016; 123: 154–64. DOI: 10.1213/ANE.0000000000001255
[22]	 Rivas  E., Cohen  B., Pu  X., et  al. Pain and Opioid Consumption and Mobilization after Surgery: Post Hoc Analysis of Two Randomized Trials. 

Anesthesiology 2022; 136: 115–26. DOI: 10.1097/ALN.0000000000004037.
[23]	 Gonvers E., El-Boghdadly K., Grape S., Albrecht E. Efficacy and safety of intrathecal morphine for analgesia after lower joint arthroplasty: a systematic 

review and meta-analysis with meta-regression and trial sequential analysis. Anaesthesia 2021; 76: 1648–58. DOI: 10.1111/anae.15569


