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ABSTRACT

	 Background: Postoperative pain is a common complication in patients undergoing cesarean section and tubal ligation, affecting recovery and 
satisfaction. This study evaluates the intensity of postoperative pain at 2, 24, and 48 hours in patients who underwent cesarean section, cesarean with 
tubal ligation, or tubal ligation alone, under spinal anesthesia. Methods: A prospective cohort observational study was conducted in 73 patients at 
the Instituto Materno Infantil of Bogotá. Patients with pre-existing chronic pain or critical conditions were excluded. Postoperative pain was measured 
using the numeric pain scale at 2, 24, and 48 hours. Fisher’s exact test was used for categorical comparisons and the Wilcoxon test with continuity 
correction for ordinal variables, applying Bonferroni correction for multiple comparisons. Results: At 2 hours postoperatively, 89% of patients reported 
no pain, while 20.5% experienced severe pain at 24 hours, and 16.5% reported severe pain at 48 hours. No statistically significant differences were 
found between pain levels at 24 and 48 hours (p = 0.4094). Furthermore, no significant differences were observed in pain levels between the three 
types of procedures (cesarean section, cesarean with tubal ligation, and tubal ligation alone) at any of the measured time points (2 hours, p = 0.1037; 
24 hours, p = 0.9685; 48 hours, p = 0.88). Conclusion: Postoperative pain increased between 2 and 24 hours, remaining elevated at 48 hours, with 
no significant differences between procedures. The need to improve postoperative pain management regardless of the type of surgery is highlighted.
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RESUMEN

	 Antecedentes: El dolor postoperatorio agudo es una complicación común en pacientes sometidas a cesárea y ligadura tubárica, afectando la 
recuperación y la satisfacción. Este estudio evalúa la intensidad del dolor posoperatorio a las 2, 24 y 48 h en pacientes sometidas a cesárea, cesárea 
con ligadura tubárica, o ligadura tubárica sola, bajo anestesia subaracnoidea. Métodos: Se realizó un estudio observacional de cohorte prospectivo 
en 73 pacientes del Instituto Materno Infantil de Bogotá. Se excluyeron pacientes con dolor crónico preexistente o en estado crítico. El dolor post-
operatorio se midió utilizando la escala numérica del dolor a las 2, 24 y 48 h. Para el análisis estadístico se empleó la prueba exacta de Fisher para 
comparaciones categóricas y la prueba de Wilcoxon con corrección de continuidad para variables ordinales, aplicando corrección de Bonferroni en 
comparaciones múltiples. Resultados: A las 2 h postoperatorias, el 89% de las pacientes no reportaron dolor, mientras que el 20,5% experimentó 
dolor severo a las 24 h, y el 16,5% reportó dolor severo a las 48 h. No se encontraron diferencias estadísticamente significativas entre los niveles de 
dolor a las 24 y 48 h (p = 0,4094). Además, no se observaron diferencias significativas en los niveles de dolor entre los tres tipos de procedimientos 
(cesárea, cesárea con ligadura tubárica, y ligadura tubárica sola) en ninguno de los momentos medidos (2 h, p = 0,1037; 24 h, p = 0,9685; 48 h, p 
= 0,88). Conclusión: El dolor postoperatorio aumenta entre las 2 y 24 h, manteniéndose elevado a las 48 h, sin diferencias significativas entre los 
procedimientos. Se destaca la necesidad de mejorar el manejo del dolor postoperatorio independientemente del tipo de cirugía.

Palabras clave: Dolor agudo, dolor postoperatorio, cesárea, esterilización tubaria, dolor crónico.
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Introduction

Postoperative pain is a major concern in the management 
of patients undergoing surgical procedures such as cesar-
ean section and tubal ligation. According to reports from 

the World Health Organization (WHO), annually, 18.5 million 
cesarean sections are performed globally, of which approxi-
mately 6 million are considered unnecessary. It is believed that 
the cesarean section rate should not exceed 15% anywhere in 
the world[1].
	 In Colombia, in 2016, the proportion of births by cesarean 
section was 46.4% at the national level, with a slight decrease 
to 44.6% by 2020. In public health institutions (IPS), the pro-
portion of cesarean sections increased from 26.2% in 1998 to 
42.9% in 2014, while in private institutions it increased from 
45.0% to 57.7% in 2013. The prevalence ratio of cesarean sec-
tions in private institutions compared to public ones was 1.57 
(95% CI: 1.56-1.57)[2]. In Brazil, between 2014 and 2017, it 
was observed that the cesarean section rate was 80.0% in pa-
tients without prenatal care, 45.2% in those with inadequate 
prenatal care, 43.0% for those with adequate care, and 50.5% 
in the group with “adequate plus” care[3], showing similar pro-
portions of cesarean sections reported in Latin America. Cesar-
ean section rates above 30% in Latin America are concerning 
due to their association with higher perioperative morbidity and 
mortality[4].
	 High-efficacy contraceptive measures, such as tubal liga-
tion, can significantly contribute to improving post-cesarean 
morbidity and mortality rates. This procedure is increasingly 
common among women, especially in the immediate postpar-
tum period, particularly in those with higher parity[5]. Tubal 
ligation not only offers a permanent contraceptive method but 
also reduces the risk of complications in future pregnancies[6].
	 Although these surgical procedures are considered to have 
lower pain scores, postoperative pain for tubal ligations has 
shown average scores of 4.74 and for cesarean section 6.14 
on the numerical pain scale7. This pain is associated with de-
creased patient satisfaction, delayed ambulation, the develop-
ment of chronic pain, and increased morbidity and mortality[8].
	 The primary objective of this study is to evaluate the intensi-
ty of acute postoperative pain in patients undergoing cesarean 
section, with or without tubal ligation, under spinal anesthesia. 
Secondary objectives include characterizing sociodemographic, 
clinical, and surgical variables, as well as pain management. 
Additionally, the study aims to establish relationships between 
pain intensity (mild, moderate, or severe) and the type of pro-
cedure performed, evaluating these parameters at three key 
postoperative moments, up to 48 hours after the procedure.

Methods

	 This prospective cohort observational study was approved 
by the Ethics Committee of the Universidad Nacional de Co-
lombia (act No. 011-191-17) and the Ethics and Research Com-
mittee of the Hospital Materno Infantil - Subred Centro Oriente 
(act No. 231 of November 27, 2017). It was conducted at the 
Maternal and Child Institute in Bogotá, where data were col-
lected between November 2017 and 2018. Pregnant patients 
over 18 years old who underwent cesarean section with tubal 

ligation, cesarean section alone, or tubal ligation alone, all un-
der spinal anesthesia, were included. Patients in critical con-
dition with mechanical ventilation, postoperative neurological 
complications, pre-existing chronic pain, or those undergoing 
simultaneous surgeries were excluded.
	 Using a statistical power of 80%, an expected correlation of 
0.5, a two-tailed hypothesis, and a significance level of 0.05, a 
minimum sample size of 56 participants was calculated[9].Ad-
justing for a 20% non-response rate, a total of 73 participants 
were required. A form with three categories of information was 
used for prospective data collection: sociodemographic, clinical, 
and related to the surgical procedure and anesthesia. Follow-up 
was conducted from admission to the operating room until 48 
hours after the surgical procedure. Postoperative pain intensity 
was measured upon admission to the post-anesthesia care unit, 
at 24 and 48 hours, using the numerical pain scale[10]. The col-
lected physical data were stored in a file under the custody of 
the principal investigator. A Microsoft Excel® database was built 
for data processing and analysis, which was performed using 
the R programming language (R Foundation®).
	 The data were analyzed using descriptive statistics. Nu-
merical variables were presented as means and standard devia-
tions, while nominal and qualitative variables were expressed 
as absolute numbers and percentages. A bivariate analysis was 
performed to evaluate differences in pain levels between the 
different procedures (cesarean section, cesarean section with 
tubal ligation, and tubal ligation), using Fisher’s exact test[11], 
for categorical comparisons and the Wilcoxon test with conti-
nuity correction for ordinal variables[12]. In addition, Bonfer-
roni correction was applied to adjust the significance values 
in multiple comparisons with a p-value of 0.017 for repeated 
measures comparison[13]. Bivariate results were considered 
statistically significant when the p-value was less than 0.05.

Results

	 In the analysis of sociodemographic and clinical data from 
the 73 patients, the average age was 26.5 ± standard deviation 
(SD) of 6.2, while the average body mass index (BMI) was 26.9 
± SD 3.9 kg/m2. Most procedures were tubal ligation (54.8%), 
followed by cesarean section (24.7%) and cesarean section 
with tubal ligation (20.5%). 82.2% of patients had between 
1 and 3 previous pregnancies, and 90.4% had had between 1 
and 3 vaginal deliveries. 52.1% of patients had no history of ce-
sarean section, while 39.7% had had between 1 and 2 previous 
cesarean sections. Labor before the cesarean section occurred 
in only 21.2% of patients (Table 1).
	 For pre-cesarean analgesia, only 15.1% of patients received 
epidural anesthesia and 9.1% received intravenous anesthesia. 
The indication for cesarean section was elective in 72.3% of 
cases, while 27.7% were emergency cesarean sections. The 
most commonly used anesthetic technique was spinal anesthe-
sia (98.6%), and in terms of neuroaxial opioids, an average of 
19.2 ± 22.3 mcg of fentanyl and 54.5 ± 51.4 mcg of morphine 
were administered. The average surgical time was 32.2 ± 18 
minutes, and intraoperative complications (hypotension, nau-
sea, and vomiting) occurred in 6.8% of cases.
	 For intraoperative analgesia, the most frequently admin-
istered intravenous drug was diclofenac, which was used in 
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Table1. Sociodemographic and Clinical Characterization

Characteristic n = 73 (%)

Age (years) ± SD 26.5 ± 6.2

Weight (kg) ± SD 67.1 ± 10.7

Height (meters) ± SD 1.58 ± 0.06

BMI (kg/m2) ± SD 26.9 ± 3.9

Procedure
- Cesarean section
- Cesarean section and Tubal Ligation
- Tubal Ligation

18 (24.7)
15 (20.5)
40 (54.8)

Previous pregnancies
- 1-3
- ≥ 4

60 (82.2)
13 (17.8)

Previous vaginal deliveries
- 1-3
- 4

66 (90.4)
7 (9.6)

Previous cesarean sections
- 0
- 1-2
- ≥ 3

38 (52.1)
29 (39.7)

6 (8.2)

Labor prior to cesarean section
Pre-cesarean analgesia
- Epidural
- Intravenous

7 (21.2)

5 (15.1)
3 (9.1)

Indication for cesarean section
- Elective
- Emergency

24 (72.3)
9 (27.7)

Anesthetic technique
- Spinal
- Epidural

72 (98.6)
1 (1.4)

Neuroaxial opioid
- Fentanyl (mcg) ± SD
- Morphine (mcg) ± SD

19.2 ± 22.3
54.5 ± 51.4

Surgical time (minutes) ± SD 32.2 ± 18

Complications (Hypotension, nausea, and vomiting) 5 (6.8)

Intraoperative analgesia
- Diclofenac
- Dipyrone

50 (68.5)
11 (15.1)

Immediate postoperative analgesia
- Diclofenac
- Dipyrone

1 (1.4)
32 (43.8)

Post-anesthesia care unit pain (2 hours) (NRS)
Mean: 0.37 SD 1.33 Median 0 (IQR 0-0)
- No pain (0)
- Mild (1-3)
- Moderate (4-6)
- Severe (7-10)

65 (89.0)
5 (6.9)
2 (2.7)
1 (1.4)

Pain at 24 hours (NRS)
Mean: 4.03 SD 2.73 Median 4 (IQR 3-5)
- No pain (0)
- Mild (1-3)
- Moderate (4-6)
- Severe (7-10)

10 (13.7)
25 (34.3)
23 (31.5)
15 (20.5)

Pain at 48 hours (NRS)
Mean: 3.85 SD 2.32 Median 4 (IQR 2-5)
- No pain (0)
- Mild (1-3)
- Moderate (4-6)
- Severe (7-10)

9 (12.3)
25 (34.3)
27 (36.9)
12 (16.5)

SD: Standard Deviation; BMI: Body Mass Index; NRS: Numeric Rating 
Scale for pain; IQR: Interquartile Range.

68.5% of patients, while 15.1% received dipyrone. In immedi-
ate postoperative analgesia, only 1.4% received diclofenac, and 
43.8% received dipyrone. In terms of postoperative pain, 89% 
of patients reported no pain at 2 hours. At 24 hours, 13.7% of 
patients had no pain, and 20.5% had severe pain. At 48 hours, 
a similar distribution was observed, with only 12.3% having no 
pain, while 16.5% had severe pain.
	 In the bivariate analysis of pain levels in the post-anesthesia 
care unit (PACU) at 2 hours postoperatively, no statistically sig-
nificant differences were found between the three types of pro-
cedures (cesarean section, cesarean section with ligation, and 
tubal ligation alone) at any of the observation times: 2, 24, and 
48 hours (Table 2).
	 When comparing pain measurements at 2, 24, and 48 hours 
postoperatively, the Wilcoxon test with continuity correction 
was used, and applying the Bonferroni correction (p < 0.017), 
statistically significant differences were observed between pain 
levels at 2 hours and 24 hours (p < 0.01), as well as between 2 
hours and 48 hours (p < 0.01). No significant differences were 
found in pain levels between 24 and 48 hours (p = 0.4094) 
(Figure 1).

Discussion

	 This study showed that acute postoperative pain in the 
first 48 hours after the procedure does not vary significantly 
among patients undergoing cesarean section, cesarean section 
with tubal ligation, and tubal ligation alone. Two hours post-
operatively, 89% of patients did not report pain, whereas at 
24 hours, this percentage decreased to 13.7%, and 20.5% of 
patients reported severe pain. At 48 hours, only 12.3% of pa-
tients did not report pain, while 16.5% still experienced severe 

Figure 1. Distribution of pain at 2, 24, and 48 hours by procedure. 
Comparisons of pain levels at 2, 24, and 48 hours using the Wilcoxon 
test with continuity correction. Bonferroni correction (p < 0.0167) was 
applied to adjust the significance values with 3 comparisons. **** The 
results showed statistically significant differences between pain levels at 
2 hours and 24 hours (p < 0.01) and between 2 hours and 48 hours (p 
< 0.01). Ns: No significant difference was found between pain levels at 
24 and 48 hours (p = 0.4094).
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Table 2. Bivariate analysis of pain and procedure

Type of Procedure (Mean ± SD) Pain in PACU Value p

2 hours postoperatively

No Pain Mild Moderado Severo

Cesarean section 
(0.1± 0.32)

16 (88.9) 2 (11.1) 0 (0) 0 (0)

0.1037*
Cesarean section and Tubal Ligation
(1.1 ± 2.32)

11 (73.3) 2 (13.3) 1 (6.7) 1 (6.7)

Ligadura de trompas
(0.2± 0.99)

38 (95) 1 (2.5) 1 (2.5) 0 (0)

24 hours postoperatively

Cesarean section 
(4.2 ± 2.67)

2 (11.1) 5 (27.7) 7 (38.9) 4 (22.2)

0.9685*
Cesarean section and Tubal Ligation
(3.5 ± 2.77)

3 (20) 5 (33.3) 4 (26.7) 3 (20)

Tubal Ligation 
(4.1 ± 2.78)

5 (12.5) 15 (37.5) 12 (30) 8 (20)

48 hours postoperatively

Cesarean section 
(3.9±2.46)

2 (11.1) 6 (33.3) 7 (38,9) 3 (16,7)

0.88*
Cesarean section and Tubal Ligation
(4.2± 1.98)

1 (6.7) 4 (26.7) 8 (53,3) 2 (13,3)

Tubal Ligation
(3.6 ± 2.39)

6 (15) 15 (37.5) 12 (30) 7 (17,5)

PACU: Post-anesthesia care unit; *: Fisher’s exact test; SD: Standard deviation.

explore different follow-up periods for patients undergoing 
tubal ligation to establish its association with potential persis-
tent postoperative pain, with a larger sample size that could 
detect a statistical difference.

Conclusion

	 Acute postoperative pain did not show significant differ-
ences between cesarean section, cesarean section with ligation, 
and tubal ligation alone at 2 hours. However, there was an 
increase in pain intensity at 24 and 48 hours, highlighting the 
importance of postoperative pain management regardless of 
the surgical procedure.
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