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Abstract

Objective: To compare postoperative analgesia after spinal anesthesia with
ropivacaine + fentanyl versus ropivacaine + morphine. Methods: A pro-
spective, randomized, observational study was conducted with a total of 64
patients undergoing emergency cesarean section. Patients were divided into
two groups: group F (isobaric ropivacaine + fentanyl) and group M (isobaric
ropivacaine + morphine). Clinical, demographic, and hemodynamic data were
collected. Pain intensity using the Number Rating Scale (NRS) was assessed
both at rest and during movement for up to 24 hours postoperatively. Ad-
verse effects were also recorded. Results: The fall in blood pressure after
anesthesia induction was greater in group F. Intraoperative pain was more
frequent in group M (p = 0.015), with a mean onset time of 37.69 * 4.42
minutes. The frequency of pruritus was significantly higher in group F; (37.50%)
compared to group M (3.13%). During the first 4, 8, and 12 hours postop-
eratively, pain intensity both at rest and with movement was lower in group
M. Conclusion: The combination of intrathecal ropivacaine and morphine
demonstrated better hemodynamic stability and postoperative analgesia,
with fewer adverse effects, making it an effective and safe option for spinal
anesthesia in cesarean section.
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1. Introduction

Postoperative pain in patients who underwent cesarean section is an important
and constant concern for women [1], inadequate or delayed analgesia is associated
with maternal dissatisfaction [2]. Postoperative pain is an independent risk factor
for the development of chronic pain and postpartum depression [3]-[5]. Control-
ling pain is essential for breastfeeding, maternal-neonatal bonding and optimal
functional recovery [6] [7]. In addition to pain, hypotension is the most common
side effect of spinal anesthesia, occurring immediately after intrathecal injection.
This condition can cause nausea, vomiting, and dizziness in the mother and re-
duce blood flow to the placenta, which can lead to fetal acidosis and lower Apgar
scores [8]. The incidence of spinal anesthesia-induced hypotension varies from
7.4% to 74.1% due to its different definitions [9]. A significant drop in blood pres-
sure during a cesarean section can put both mother and fetus at risk.

A local anesthetic and opioids are frequently used for spinal anesthesia. In this
study, we used ropivacaine because it has a shorter duration of motor block, con-
sidered helpful for maternal recovery [10] [11] and allows earlier mobilization [12].
Ropivacaine is a long-acting amide local anesthetic, a pure S-enantiomer, with a
high pKa and relatively low lipid solubility. Local anesthetics act by reversibly block-
ing excitation and conduction of neuronal communications. Its main mechanism
of action is interference with sodium entry, which prevents depolarization of the
nerve cell membrane and subsequently hinders the progression of the action po-
tential [13]. Ropivacaine in its isobaric form is not affected by the patient’s posi-
tion during and after intrathecal administration [12] [14].

Fentanyl (10 - 25 pg) and morphine (100 - 200 pg) are two opioids commonly
used for obstetric pain relief, each with distinct advantages regarding the onset and
duration of their effects. Intrathecal fentanyl used as an adjuvant improves the qual-
ity of spinal anesthesia by acting quickly and reducing the time to establish the block
[15]. The onset of effects of morphine is slower, as it is more hydrophilic, but lasts
a longer period, producing excellent analgesia after surgery [16]. However, there
is still no agreement on the best choice of opioid and dosage.

The objectives of the study were to evaluate hemodynamic parameters, the fre-
quency of side effects such as nausea, vomiting, pruritus, and postoperative pain
after spinal anesthesia with isobaric ropivacaine + morphine 100 pg or fentanyl 25

ug in patients undergoing cesarean section.

2. Materials and Methods

The study was conducted at the Regional Hospital of High Specialty for Women,
Villahermosa, Tabasco, Mexico. This was an observational, descriptive, prospec-
tive, randomized study. Sixty-four patients were included for cesarean delivery
under spinal anesthesia.

The inclusion criteria were ASA I-II patients; ages 18 - 40 years; indication for
cesarean section with a pregnancy equal to or greater than 37 weeks; and a live,

single fetus.
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The exclusion criteria were patients with allergy to any of the drugs administered,
diagnosis of preeclampsia, previous administration of opioids, history of chronic
pain or regular use of analgesics and history of drug addiction.

The criteria for elimination from the study were patients lost to follow-up after
cesarean section, surgical reintervention in the next 72 hours after cesarean sec-
tion, and patient refusal to participate.

Followed the institution’s confidentiality protocols, obtained informed consent
from patients, and approved the procedures by the institutional Ethics Commit-
tee.

The treatment assignments were made according to the order of patient arrival,
with no influence from the researchers on selecting the administered drug. Alt-
hough this assignment was not performed using software or random numbers, it
is considered a directed random allocation, which reduced the likelihood of bias
from the research team. After the procedure, the anesthesiologist was excluded
from the study, and the outcome assessor continued the investigation of the clin-
ical parameters. Both the assessor and the participants were unaware of the group
assignments, ensuring the blinding of the results.

All patients received spinal anesthesia. The patients were placed in the left lat-
eral decubitus position, spinal puncture was performed in the L2-L3 intervertebral
space with a 17G Tuohy spinal needle (Becton Dickinson) using the loss of re-
sistance method and a long 27 G Whitacre spinal needle (Becton Dickinson). Spi-
nal block was performed with 9 mg of isobaric ropivacaine (7.5 mg/ml) and 25 pg
of fentanyl (Group F) and 9 mg of isobaric ropivacaine (7.5 mg/ml) and 100 pg of
morphine (Group M). Surgery was started when sensory blockade reached the
level of T4-T6. During the first 20 minutes, blood pressure records were taken and
the administration of ephedrine in 5 mg IV boluses to maintain blood pressure
was at the discretion of the anesthesiologist. All medications administered during
surgery were recorded. Epidural analgesic rescue was given to patients who pre-
sented intraoperative pain with 2% lidocaine or 2% lidocaine with epinephrine.

The intensity of pain was evaluated with the numerical scale (NRS) both at rest
and in movement, before entering surgery (0) and 2 h, 4 h, 8 h, 12 h, and 24 h
postoperatively. The postoperative analgesic regimen consisted of 30 mg of ke-
torolac every 8 h; side effects of anesthesia such as nausea, vomiting, dizziness,

and itching were recorded.

Statistical Analysis

The continuous variables are expressed as mean * standard deviation. Discontin-
uous variables are expressed as percentages. Normality was analyzed using the
Shapiro-Wilk test. For two comparisons, each value was compared with Student’s
t test for independent samples or Mann-Whitney test if data are not normal. The
count data were analyzed using the Chi-square test or Fisher’s exact test. Statistical
analysis was performed with GraphPad Prism® version 9.03, (GraphPad Software,

Inc., La Jolla, CA) and a p value < 0.05 was considered statistically significant.
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3. Results

Sixty-four patients eligible for emergency cesarean section under spinal anesthesia
were studied, divided into two groups. Data on clinical and demographic charac-
teristics are shown in Table 1. No significant differences were observed between
the groups (P > 0.05), indicating that these variables had no influence on the re-
sults. Similarly, the duration of surgery (P = 0.4040) and duration of anesthesia (P
= 0.2366) were not found to be significantly different.

Table 1. Clinical and demographic characteristics.

Grupo F Grupo M p
Gestational age (weeks) 37.45 + 0.56 37.41 +0.47 0.9628
Age (years) 23.88 £ 0.92 25.25+1.13 0.3496
Weight (kg) 74.05 + 2.65 74.63 +£2.32 0.8716
Height 1.55+ 0.01 1.54 £ 0.01 0.8803
Pregnancies 2.22+£0.23 1.94 +£0.14 0.3050
Vaginal births 0.34 +£0.16 0.31+0.13 0.8799
Cesarean sections 1.72 £ 0.16 1.56 £ 0.11 0.4298
Abortions 0.16 £ 0.07 0.06 = 0.04 0.2362
Duration of surgery (minutes) 51.81 +2.85 63.28 + 3.44 0.4040
Duration de anesthesia 65.03 £ 3.15 75.22 £3.52 0.2366

Data are expressed as mean + standard error. P value was calculated using Student’s t-test and normality test using Shapiro-

Wilk. A p-value < 0.05 was considered significant.

Table 2. Hemodynamic data and intraoperative pain.

Grupo F Grupo M p
Ephedrine rescue 7 (21.88) 8 (25) >0.9999
Intravenous crystalloid fluids 1246.88 + 49.39 1512.12 + 88.23 0.0116*
Bleeding quantification 409.38 + 30.07 524.24 £79.75 0.1852
Intraoperative pain 4 (12.50) 17 (53.13) 0.0011*
Pain onset time (min) 13.50 + 2.10 37.69 +4.42 0.0158*

Data are expressed as mean + standard error and number (%). P value was calculated with Fisher’s exact test and Student’s

t-test. A p-value < 0.05 was considered significant.

Table 3. Postoperative adverse events.

Side effects Grupo F Grupo M P
Pruritus 12 (37.50) 1(3.12) 0.0012**
Nausea 2 (6.25) 7 (21.87) 0.1477

Vomiting 0 4(12.5) 0.1132

The data are presented as the number (%) of patients. Statistical significance between groups was calculated using the chi-

square or Fisher’s exact test.

DOI: 10.4236/jbm.2025.135010

128 Journal of Biosciences and Medicines


https://doi.org/10.4236/jbm.2025.135010

L. I. Parra Flores et al.

140-

*kkk NS

130

120+

110+

Systole Blood Pressure (mmHg)
g
L

90~

Assessed for eligibility (n = 68),

Excluded (n =4)

> * Did not met inclusion criteria

Randomi

zed (n = 64)

Allocation l

Allocated to Group F (n=32)

Follow-up

v

A

Allocated to Group M (n=32)

|

Losttofollow-up (n = 0)
Discontinued intervention (n = 0)

Losttofollow-up (n=0)
Discontinued intervention (n = 0)

Analysis

A4

Analysed (n =32)
Excludedfromanalysis (n = 0)

A

Analysed (n=32)
Excluded from analysis (n = 0)

Figure 1. Flow diagram of study participants.
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Figure 2. Time course of systolic blood pressure. (A) F group p = <0.0001; (B) M group p = 0.0419. Before anesthetic
block (0) Post anesthetic induction (PI). Data are expressed as mean + standard error.

The decrease in blood pressure after anesthesia induction (IP) was greater in

group F compared with group M, Figure 1 and Figure 2. At subsequent time points,

no statistical difference was observed (P > 0.05). Table 2 shows other hemody-

namic variables to consider; the administration of ephedrine during surgery was

similar in both groups, with no statistical difference. However, a greater amount
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of intravenous fluids was used in group M during surgery (P = 0.0116). Intraoper-

ative pain was greater in group M, with an approximate time of onset of 37.69 +

4.42 minutes p = 0.0158, Table 3. Adverse events associated with anesthesia were

recorded; nausea, vomiting and pruritus. Where the frequency of pruritus was

higher in group F; 37.50% vs 3.13% of group M, being statistically significant (P =

0.0012). Dizziness, sedation, or respiratory depression were not reported in either

group.
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Figure 3. Time course of diastolic blood pressure. (A) F group p = <0.0007; (B) M group p = 0.0012. Before anesthetic
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Postoperative pain was measured at rest and during movement before entering
surgery (0) and at the end of the cesarean section at 2, 4, 8, 12, and 24 hours. Pain
was classified as no pain (NRS = 0), mild (NRS =1 - 3), moderate (NRS = 4 - 6),
and severe (NRS = 7 - 10). Before entering surgery, the pain reported was of mod-
erate-severe intensity due to the labor that the patients were in. At 2 hours post-
operatively, both groups continued to have the effects of anesthesia and did not
experience pain. A significant difference was found between both groups during
the following 4 h, 8 h and 12 h postoperatively, group M had less pain both at rest
and during movement, Figure 3. From the time courses of pain, the area under
the curve (AUC) was calculated as an interpretation of the pain intensity during
the evaluation period (0 - 24 h) Figure 4. Group M showed better pain manage-
ment over 24 hours, both at rest and during movement. Area under the curve of

pain scores (NRS) is shown in Figure 5.
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Figure 5. Area under the curve of pain scores (NRS). Data are expressed as mean * standard error. (A) Pain at rest;

(B) Pain on movement.

4. Discussion

Our approach to the prevention and management of hypotension included the
administration of Hartmann’s solution, reduction of aortocaval compression of
the pregnant uterus, intrathecal administration of lower doses of local anesthetic
combined with an opioid analgesic, and the use of a vasopressor if necessary. In
our study, the incidence of hypotension was 18.75%. The drop in blood pressure
following intrathecal injection was greater in group F; however, no statistically
significant difference was observed during the subsequent 20 minutes. It has been
reported that administering a lower dose of hyperbaric bupivacaine (7 mg) pro-
vides an equally rapid and effective onset of anesthesia for cesarean section, while
also reducing the incidence of hypotension compared to 8 and 9 mg doses [17].

In another study, the administration of low-dose ropivacaine showed significantly
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greater anesthetic efficacy, improved hemodynamic stability, and higher anesthetic
safety compared to low-dose bupivacaine [18]. A low spinal dose provides a sim-
ilarly rapid and effective onset of anesthesia for cesarean section, while reducing
the incidence of hypotension. However, due to its shorter duration, it is recom-
mended to leave a functional epidural catheter in place for reinforcement when
needed.

Previous evidence indicates that postoperative nausea and vomiting were trig-
gered by hypotension [8] [19] [20], and may be exacerbated by uterine manipula-
tion and peritoneal closure [21]. However, nausea and vomiting during cesarean
section may have multiple etiologies, including hypotension, vagal hyperactivity,
visceral pain, opioid administration, uterotonic agents, and movement [21]. It has
been reported that approximately 40% of patients may experience nausea and be-
tween 15% and 25% may experience vomiting following the administration of spi-
nal opioids. In our study, no statistically significant difference was found regard-
ing nausea and vomiting; our patients showed a lower incidence, likely due to blood
pressure control and the routine administration of single doses of metoclopramide
and dexamethasone during the surgical procedure.

In our study, the incidence of pruritus was higher in group F, occurring in ap-
proximately 37.5% of cases. This is attributed to fentanyl’s high lipophilicity, which
allows it to rapidly diffuse through the spinal cord, enhancing central activity. In con-
trast, morphine, being more hydrophilic, diffuses more slowly and tends to cause
delayed-onset pruritus.

Intraoperative pain occurred in 32.81% of cases, more frequently in group M,
with an approximate onset time of 37.69 + 4.42 minutes. Other studies have re-
ported an incidence of intraoperative pain ranging from 18% to 29% following the
intrathecal administration of morphine at doses of 0.1 to 0.2 mg [22] [23]. Some
authors report that intrathecal morphine reduces intraoperative pain [24] [25],
while others have observed that it has a slower onset of action [26]. Fournier noted
that the onset of morphine’s action occurs between 30 and 60 minutes after spinal
administration [27]. This slow onset has raised concerns about its intraoperative
effectiveness during cesarean section, where pain is visceral and mainly caused by
peritoneal traction. However, intrathecal morphine is effective for postoperative
analgesia after cesarean delivery, and its use is recommended by clinical prac-
tice guidelines due to its low cost, superior analgesic quality, and prolonged effects
[28].

In our study, all patients experienced pain following cesarean delivery. It has
been reported that 89% of women who underwent cesarean section reported pain
at the surgical site during their hospital stay [29]. Cesarean delivery is associated
with higher pain scores [30]; however, the pain reported in group M at 4, 8, and
12 hours postoperatively was of lower intensity. When calculating the area under
the curve (AUC), group M (ropivacaine + morphine) showed lower overall pain
levels. This finding is consistent with studies reporting that the use of intrathecal

morphine prolongs the duration of postoperative analgesia [31] [32]. On the other
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hand, the quality of postoperative analgesia with fentanyl, when used alone, was
found to be inferior to that of morphine [24]. The combination of opioids offered
no advantage for postoperative analgesia and increased the incidence of opioid-
related side effects [16] [24] [33]. Higher doses of fentanyl (40 - 60 pg) have been
reported to provide clinically significant postoperative analgesia with relatively
few adverse effects [34]. However, direct comparisons between single doses of
morphine and fentanyl in postoperative pain management may be challenging due

to differences in their pharmacokinetic profiles.

5. Limitations

This study has several limitations that should be considered when interpreting the
results. First, the sample size was small, which may limit the generalizability of the
findings. Additionally, the study was conducted at a single center, so the results may
not be representative of other populations or clinical settings. The design was not
fully randomized, as group allocation was based on the order of patient arrival. Treat-
ment assignment was not performed using computerized randomization; however,
investigators did not participate in selecting the treatment for each patient. This al-
lowed for a non-directed distribution, although the possibility of bias due to uncon-
trolled factors cannot be completely excluded. Furthermore, pain assessment was

based on a subjective scale, which is susceptible to individual variability.

6. Conclusion

Spinal anesthesia with ropivacaine (9 mg) plus morphine (100 pg) resulted in bet-
ter hemodynamic stability during cesarean delivery, fewer adverse events, and lower

pain intensity during the first 24 hours postoperatively.
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