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ABSTRACT

Background: Cesarean section is one of the most frequently performed major abdominal surgeries worldwide, playing a vital
role in ensuring maternal and fetal safety during high-risk deliveries. With rising cesarean rates, optimizing surgical techniques
has become increasingly important to improve maternal outcomes. Among the various types of abdominal incisions used, the
Joel-Cohen and Pfannenstiel approaches are commonly practiced, each with distinct procedural characteristics and
postoperative outcomes. Comparative studies are essential to identify the most efficient and least morbid option for routine
obstetric care.

Objective: To compare the Joel Cohen and Pfannenstiel incisions in terms of operative time, postoperative pain, and analgesic
consumption in women undergoing lower segment cesarean section.

Methods: This randomized experimental study was conducted over 12 months at the Department of Obstetrics and Gynecology,
Lahore General Hospital. A total of 70 women undergoing primary lower segment cesarean section at >37 weeks of gestation
were enrolled and randomly assigned to two equal groups. Group A underwent cesarean delivery via Joel-Cohen incision, while
Group B received Pfannenstiel incision. Postoperative pain was measured at 6 and 12 hours using a visual analogue scale (VAS).
Total analgesic consumption within the first 12 hours was also recorded. Data were analyzed using SPSS v23 with a significance
level set at p<0.05.

Results: The mean operative time was significantly shorter in the Joel-Cohen group (3.48 + 0.61 minutes) compared to the
Pfannenstiel group (3.97 = 0.78 minutes; p = 0.005). Pain scores at 6 hours (6.60 = 0.69 vs. 7.34 = 0.76; p < 0.001) and 12 hours
(2.34 £0.48 vs. 3.34 £+ 0.64; p < 0.001) were lower in the Joel-Cohen group. Mean analgesic consumption was also reduced
(106.28 +9.42 mg vs. 125.71 + 8.84 mg; p < 0.001).

Conclusion: The Joel-Cohen incision significantly reduced operative time, postoperative pain, and analgesic requirements
compared to the Pfannenstiel incision, indicating its potential as a preferred technique for lower segment cesarean section.

Keywords: Analgesia, Cesarean Section, Joel-Cohen Incision, Obstetric Surgical Procedures, Pain Measurement, Pfannenstiel
Incision, Postoperative Pain.
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INTRODUCTION

Cesarean section has become a cornerstone of modern obstetrics, providing a life-saving alternative when vaginal delivery poses risks
to either the mother or fetus. As one of the most frequently performed surgical procedures globally, its incidence continues to rise, with
approximately 30 million deliveries recorded worldwide in 2015 alone. In the United States, over 1.1 million cesarean sections were
conducted in 2019, reflecting both increased medical indications and evolving patient preferences (1,2). Despite continuous efforts to
reduce unnecessary cesarean births due to their associated short- and long-term risks, global trends suggest that the rates are unlikely to
decline significantly in the near future (3—5). The technique used for cesarean delivery is critical to maternal outcomes. Surgical approach
influences operative time, blood loss, postoperative recovery, analgesia requirements, and incidence of complications such as infection,
wound dehiscence, and chronic pelvic adhesions (6,7). Among the widely adopted techniques, the Pfannenstiel and Joel-Cohen incisions
are most prevalent. The Pfannenstiel incision, characterized by a curved transverse cut two fingerbreadths above the pubic symphysis,
has long been favored for its aesthetic advantages and reduced postoperative discomfort (8). In contrast, the Joel-Cohen incision—a
straight transverse incision 3 cm above the traditional Pfannenstiel—has gained attention due to its association with reduced operative
time, blood loss, and febrile morbidity, attributed largely to its emphasis on blunt dissection and minimal tissue trauma (9,10).

Although both incisions are widely used, limited data exist directly comparing their effectiveness in terms of operative efficiency,
postoperative pain, and complication rates in the context of lower segment cesarean sections (LSCS). This presents a crucial gap in
clinical understanding, especially in low- and middle-income countries where surgical outcomes can be further influenced by
infrastructural limitations, high patient volumes, and inadequate postoperative care (11,12). Moreover, patient recovery—particularly
the ability to mobilize, care for the newborn, and avoid complications—remains a pivotal factor in determining surgical success. Poorly
managed postoperative pain not only affects maternal satisfaction but also correlates with delayed recovery and increased risk of chronic
pain syndromes and post-traumatic stress (13,14). Given the continued high rates of cesarean delivery and the critical impact of surgical
technique on maternal outcomes, it becomes essential to evaluate which incision method—Pfannenstiel or Joel-Cohen—offers superior
clinical advantages in modern obstetric practice. This study is therefore designed to compare Pfannenstiel and Joel-Cohen incisions in
females undergoing delivery through lower segment cesarean section, specifically assessing differences in operative time, postoperative
pain, analgesic requirement, and complication rates.

METHODS

This experimental study was conducted in the Department of Obstetrics and Gynecology, Unit III, Lahore General Hospital, Lahore,
over a duration of twelve months following the approval of the research synopsis. Approval was obtained from the institutional ethical
review board prior to study initiation and written informed consent was taken from all participants to ensure ethical compliance and
voluntary participation. A total of 70 pregnant women were recruited using a probability consecutive sampling technique. The sample
size—35 participants in each group—was calculated with a power of 90%, a confidence level of 95%, and a difference in mean
postoperative pain scores of 23.1 + 9.5 for the Pfannenstiel group and 16.3 £ 6.9 for the Joel-Cohen group, based on previously reported
data (15,16). The sample size was determined using the standard formula for comparing two means. Inclusion criteria involved women
aged between 18 to 40 years, presenting at a gestational age of more than 37 weeks (based on last menstrual period), and undergoing
their primary lower segment cesarean section under spinal anesthesia. Exclusion criteria included women with a previous cesarean
delivery, multifetal pregnancies confirmed via ultrasound, or comorbid conditions such as gestational or chronic diabetes (BSR >186
mg/dL), hypertension (BP >160/100 mmHg), liver dysfunction (ALT or AST >40 IU or hepatitis B/C positivity), or renal dysfunction
(serum creatinine >1.8 mg/dL or those undergoing hemodialysis). Participants were randomized into two equal groups using the lottery
method. In Group A, cesarean sections were performed using the Joel-Cohen incision, while in Group B, the Pfannenstiel incision was
employed. All procedures were carried out under spinal anesthesia by a primary researcher and a trained resident obstetric surgeon with
at least three years of experience in gynecological surgeries. Prior to data collection, both techniques were demonstrated to the assisting
surgeon and supervised for the first ten procedures to ensure standardization.
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Operative time was recorded from the skin incision to the opening of the peritoneal cavity using a stopwatch. Postoperative pain was
assessed at 6 and 12 hours using a validated visual analogue scale (VAS), and analgesic consumption was documented over the first 12
hours post-surgery. Tramadol in milligrams was administered as required to maintain a VAS pain score of less than 4, and this dosage
was recorded (17,18). The occurrence of postoperative complications, including wound infection (noted by purulent discharge or
localized pain), wound dehiscence, and hematoma formation, was also observed and documented. Data were entered and analyzed using
SPSS version 23. Normality of data distribution was assessed using the Shapiro-Wilk test. Continuous variables such as age, gestational
age, BMI, operative time, pain scores, and analgesic usage were presented as mean + standard deviation or median and interquartile
range depending on distribution. Categorical variables, including parity and indication for cesarean section, were reported as frequencies
and percentages. Comparative analysis between the two groups was performed using the independent samples t-test for normally
distributed data and the Mann-Whitney U-test for non-normally distributed variables. A p-value of less than 0.05 was considered
statistically significant. Data were further stratified by age, gestational age, parity, ASA status, BMI, and indication for surgery, followed
by post-stratification analysis using the appropriate statistical test within each subgroup.

RESULTS

A total of 70 patients undergoing lower segment cesarean section were included, with equal distribution between the two groups. The
overall median age was 30 years (IQR =9.5), and there was no statistically significant difference in mean age between the Joel Cohen
group (31.31 £ 5.31 years) and the Pfannenstiel group (29.94 + 5.73 years) (p = 0.303). The median gestational age across the cohort
was 39.78 weeks (IQR = 2.72), with mean gestational ages of 39.71 + 1.18 weeks in the Joel Cohen group and 39.28 + 1.10 weeks in
the Pfannenstiel group (p = 0.114). Regarding parity, a statistically significant difference was observed between groups (p = 0.040), with
0% nulliparous patients in the Joel Cohen group compared to 8.6% in the Pfannenstiel group. The most common indication for cesarean
delivery was fetal distress, reported in 48.6% of cases across both groups. No significant difference in indication patterns was found
between groups (p = 0.670). The median BMI of patients was 29.0 kg/m? (IQR = 7.0), with mean BMI values of 28.34 + 4.84 in the Joel
Cohen group and 28.94 + 4.09 in the Pfannenstiel group (p = 0.578), indicating comparable baseline characteristics. Operative outcomes
showed significantly shorter mean operative time in the Joel Cohen group (3.48 £ 0.61 minutes) compared to the Pfannenstiel group
(3.97 + 0.78 minutes) (p = 0.005). Pain scores were significantly lower in the Joel Cohen group at both 6 hours (6.60 £ 0.69 vs. 7.34 +
0.76; p <0.001) and 12 hours postoperatively (2.34 £ 0.48 vs. 3.34 + 0.64; p < 0.001). Similarly, analgesic consumption over the first
12 hours was significantly less in the Joel Cohen group (106.28 + 9.42 mg) compared to the Pfannenstiel group (125.71 + 8.84 mg) (p
<0.001).

Complications were recorded in 21.43% of all patients, with a significantly higher rate in the Pfannenstiel group (31.4%) compared to
the Joel Cohen group (11.4%) (p = 0.041). Among those with complications, wound infection was most common (53.3%), followed by
wound dehiscence (33.3%) and hematoma (13.3%). Although more wound infections occurred in the Pfannenstiel group, the type-
specific complication comparison did not reach statistical significance (p = 0.205). Stratified analysis revealed significant differences in
operative time, postoperative pain, and analgesia consumption based on age, gestational age, BMI, and parity. In patients <30 years, the
Joel Cohen group showed significantly lower operative times and pain scores (p < 0.05). Among patients with gestational age >39 weeks,
operative time and pain remained significantly lower in the Joel Cohen group (p < 0.05). BMI stratification revealed that among patients
with BMI >25 kg/m?, the Joel Cohen group had significantly better outcomes for operative time, pain scores, and analgesic use (p <
0.05). Similarly, multiparous women in the Joel Cohen group experienced less postoperative pain and required lower analgesic doses (p
<0.001).

Table 1: Comparison of Baseline Characteristics Between Study Groups

Variable Study Groups n Mean SD Median IQR Minimum Maximum  p-value

Age (years) Group A 35 3131 531 30 9.50 22.00 40.00 0.303
Group B 35 2994 573

Gestational Age (weeks) Group A 35 39.71 1.18  39.78 2.72  37.00 41.00 0.114
Group B 35 3928 1.10

BMI (kg/m?) Group A 35 2834 484 29.00 7.00 22.00 36.00 0.578
Group B 35 2894 4.09
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Group A = Joel Cohen incision; Group B = Pfannenstiel incision

Table 2: Comparison of parity between study groups

Study Groups
Group A Group B Total p-value
Parity Null 0 3 3 0.040
0.0% 8.6% 4.3%
Primary 6 10 16
17.1% 28.6% 22.9%
Two 6 11 17
17.1% 31.4% 24.3%
Three 10 2 12
28.6% 5.7% 17.1%
Four 7 3 10
20.0% 8.6% 14.3%
Five 6 6 12
17.1% 17.1% 17.1%
Total 35 35 70
100.0% 100.0% 100.0%
Group A = Joel Cohen incision; Group B = Pfannenstiel incision
Table 3: Comparison of indication of C-section delivery between study groups
Indication Of Cesarean Delivery Study Groups Total p-value
Group A Group B
Breech In Labour 4 4 8 0.670
11.4% 11.4% 11.4%
Cord Prolapse 0 2 2
0.0% 5.7% 2.9%
Fetal Distress 17 17 34
48.6% 48.6% 48.6%
Grade 11 5 4 9
14.3% 11.4% 12.9%
Non-Reactive Etg 5 4 9
14.3% 11.4% 12.9%
Qou Trial 4 4 8
11.4% 11.4% 11.4%
Total 35 35 70
100.0% 100.0% 100.0%

Group A = Joel Cohen incision; Group B = Pfannenstiel incision

Table 4: Descriptive and Comparative Statistics of Operative Time, Postoperative Pain, and Analgesic Consumption Between

Study Groups
Outcome Measure Study Group n Mean SD Minimum Maximum p-value
Operative Time (minutes) Overall 70  3.73 0.74 3.00 5.00 0.005
Group A 35 348 0.61
Group B 35 397 0.78
Pain Score After 6 Hours Overall 70 6.97 0.81 6.00 8.00 <0.001
Group A 35  6.60 0.69
© 2025 et al. Open access under CC BY License (Creative Commons). Freely distributable with appropriate citation. 525
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Outcome Measure Study Group n Mean SD Minimum Maximum p-value
Group B 35 734 0.76
Pain Score After 12 Hours Overall 70 2.84 0.75 2.00 4.00 <0.001
Group A 35 234 0.48
Group B 35 334 0.64
Analgesia Consumption (mg) Overall 70 116.00 13.34 90.00 140.00 <0.001
(First 12 Hours) Group A 35 106.28 9.42
Group B 35 12571 8.84
Group A = Joel Cohen incision; Group B = Pfannenstiel incision
Table 5: Comparison of Overall and Type-Specific Postoperative Complications Between Study Groups
Complication Study Group A Study Group Total Percentage  Percentage  Overall p-
Type (Joel Cohen) B(Pfannenstiel) (n=70) A B % value
Any 4 11 15 11.4% 31.4% 21.4% 0.041
Complication
No Complication 31 24 55 88.6% 68.6% 78.6%
Wound Infection 1 7 8 25.0% 63.6% 53.3% 0.205
Wound 2 3 5 50.0% 27.3% 33.3%
Dehiscence
Hematoma 1 1 2 25.0% 9.1% 13.3%

Note: Complication types are based on the subset of 15 patients who experienced at least one complication.

Table 6: Comparison of Operative Time, Pain Scores, and Analgesic Consumption Between Study Groups Stratified by Age and

Gestational Age

Stratification Criteria Study Group n Mean SD p-value

Operative Time (minutes)

Age <30 years Group A 16 3.56 0.63 0.042
Group B 24 4.04 0.75

Age > 30 years Group A 16 342 0.61 0.153
Group B 24 3.82 0.87

Gestational Age < 39 weeks Group A 12 3.58 0.51 0.189
Group B 21 3.95 0.86

Gestational Age > 39 weeks Group A 23 3.43 0.66 0.018
Group B 14 4.00 0.67

Pain Score After 6 Hours

Age <30 years Group A 16 6.75 0.77 0.024
Group B 24 7.33 0.76

Age > 30 years Group A 16 6.47 0.61 0.002
Group B 24 7.36 0.81

Gestational Age < 39 weeks Group A 12 6.33 0.49 0.001
Group B 21 7.28 0.78

Gestational Age > 39 weeks Group A 23 6.74 0.75 0.011
Group B 14 7.43 0.75

Pain Score After 12 Hours

Age <30 years Group A 16 2.31 0.47 <0.001
Group B 24 3.21 0.65

Age > 30 years Group A 16 2.37 0.49 <0.001
Group B 24 3.64 0.50
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Stratification Criteria Study Group n Mean SD p-value

Gestational Age < 39 weeks Group A 12 2.25 0.45 <0.001
Group B 21 3.19 0.67

Gestational Age > 39 weeks Group A 23 2.39 0.49 <0.001
Group B 14 3.57 0.51

Analgesic Consumption (mg) (12 hours)

Age <30 years Group A 16 108.75 8.85 <0.001
Group B 24 124.58 9.31

Age > 30 years Group A 16 104.21 9.61 <0.001
Group B 24 128.18 7.51

Gestational Age < 39 weeks Group A 12 106.67 8.87 <0.001
Group B 21 125.71 9.25

Gestational Age > 39 weeks Group A 23 106.08 9.88 <0.001
Group B 14 125.71 8.52

Table 7: Comparison of Operative Time, Postoperative Pain, and Analgesic Consumption Between Study Groups Stratified by
BMI and Parity

Stratification Criteria Study Group n Mean SD p-value

Operative Time (minutes)

BMI <25 kg/m? Group A 13 3.61 0.65 0.762
Group B 7 3.71 0.75

BMI > 25 kg/m? Group A 13 341 0.59 0.003
Group B 7 4.03 0.79

Nulliparous & Primary Parous Group A 6 3.67 0.82 0.237
Group B 13 4.15 0.80

Multiparous Group A 29 345 0.57 0.032
Group B 22 3.86 0.77

Pain Score After 6 Hours

BMI <25 kg/m? Group A 13 6.61 0.65 0.309
Group B 7 7.00 1.00

BMI > 25 kg/m? Group A 13 6.59 0.73 <0.001
Group B 7 7.43 0.69

Nulliparous & Primary Parous Group A 6 6.83 0.75 0.162
Group B 13 7.38 0.76

Multiparous Group A 29  6.55 0.68 0.001
Group B 22 732 0.78

Pain Score After 12 Hours

BMI <25 kg/m? Group A 13 215 0.37 <0.001
Group B 7 3.57 0.53

BMI > 25 kg/m? Group A 13 245 0.51 <0.001
Group B 7 3.28 0.65

Nulliparous & Primary Parous Group A 6 2.33 0.52 0.019
Group B 13 3.15 0.69

Multiparous Group A 29 234 0.48 <0.001
Group B 22 345 0.59

Analgesic Consumption (mg) (First 12 Hours)

BMI <25 kg/m? Group A 13 104.61 11.98 <0.001
Group B 7 131.43 8.99
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Stratification Criteria Study Group n Mean SD p-value

BMI > 25 kg/m? Group A 13 107.27 7.67 <0.001
Group B 7 124.28 8.35

Nulliparous & Primary Parous Group A 6 105.00 5.48 <0.001
Group B 13 126.92 7.51

Multiparous Group A 29 106.55 10.09 <0.001
Group B 22 125.00 9.63

Frequency of Postoperative Complications by Incision Type Comparison of Operative Time, Pain, and Analgesic Use
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DISCUSSION

The present study demonstrated that the Joel-Cohen incision technique offers statistically and clinically superior outcomes compared to
the Pfannenstiel incision in patients undergoing lower segment cesarean section. Operative time was significantly shorter with the Joel-
Cohen approach, accompanied by lower postoperative pain scores at both 6 and 12 hours, as well as reduced analgesic requirements
within the first 12 hours postoperatively. These findings are consistent with previously published evidence, which has repeatedly shown
that the Joel-Cohen incision, originally described for hysterectomy and later modified for cesarean section, facilitates a faster and less
traumatic surgical experience due to its emphasis on blunt dissection and minimal tissue disruption (14,15). Numerous comparative
studies have also highlighted the shorter fetal extraction times associated with the Joel-Cohen method, further supporting its efficiency.
Reported mean extraction times for the Joel-Cohen incision have ranged from approximately 3.25 to 4.85 minutes, whereas the
Pfannenstiel incision has shown longer times, often exceeding 5 to 7 minutes depending on the study population and surgical setting
(16,17). In addition to time efficiency, a comprehensive Cochrane review also revealed that the Joel-Cohen method leads to reduced
postoperative pain and lesser analgesia consumption, aligning closely with the current study’s results (18,19). Despite the popularity of
the Pfannenstiel incision, often chosen for its cosmetic advantages, growing evidence suggests that it may not offer the most favorable
perioperative profile. The present findings corroborate earlier reports showing higher pain scores and greater analgesic demand following
Pfannenstiel incisions, even when performed by experienced surgeons. These differences may be attributed to the sharper dissection and
greater tissue handling required in the Pfannenstiel technique, which could contribute to increased postoperative discomfort and a
heightened inflammatory response (20-22).

Adhesion formation is another critical aspect where the Joel-Cohen incision appears advantageous. Previous investigations observed
lower incidences of thick adhesions and postoperative pelvic pain in patients who underwent surgery using the Joel-Cohen approach
compared to those who had Pfannenstiel incisions. This difference is clinically relevant, particularly for patients undergoing repeat
cesarean deliveries, as extensive adhesions can complicate future abdominal surgeries and increase intraoperative risks (23,24).
However, it is noteworthy that long-term outcomes such as uterine scar integrity, fertility implications, or risk of incisional hernia were
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not explored in the current study and remain areas requiring further investigation. While the findings strongly support the Joel-Cohen
incision as a preferable alternative, certain limitations must be acknowledged. The study sample size, though adequately powered for
primary outcomes, was relatively modest and conducted at a single center, limiting generalizability. Additionally, pain assessments were
restricted to the first 12 postoperative hours, thereby overlooking longer-term pain trajectories or functional recovery metrics.
Complication rates were recorded, but the study did not include a detailed evaluation of surgical site healing quality, cosmetic
satisfaction, or maternal psychological outcomes, all of which could offer further insights into patient-centered care.

Another limitation involves the subjective nature of pain assessment, despite using a validated scale. Pain perception can be influenced
by individual thresholds, psychological states, and external factors such as nursing care. Standardizing analgesic protocols across groups
helped mitigate this variability, yet residual confounding cannot be entirely ruled out. Furthermore, while statistical significance was
achieved for several parameters, the clinical impact—particularly in terms of maternal satisfaction, neonatal outcomes, or health
economics—was not quantified and deserves exploration in future research. Nevertheless, the study's strengths include its randomized
comparative design, the use of clear operational definitions, and consistent surgical execution by experienced professionals under
standardized conditions. The inclusion of both elective and emergency cesarean sections increases the applicability of findings to routine
obstetric practice. In conclusion, the Joel-Cohen incision technique demonstrated notable advantages over the Pfannenstiel method in
terms of reduced operative time, lower postoperative pain, decreased analgesic consumption, and fewer complications in the immediate
postoperative period. While the findings reinforce the clinical utility of the Joel-Cohen incision in cesarean sections, larger multicentric
trials with extended follow-up are warranted to validate these outcomes and assess long-term implications on maternal health and
surgical recovery.

CONCLUSION

This study concluded that the Joel-Cohen incision is a more effective and patient-friendly technique than the Pfannenstiel incision for
lower segment cesarean deliveries. It was associated with shorter operative time, reduced postoperative pain, and lower analgesic
requirements, highlighting its potential to enhance surgical efficiency and maternal recovery. These findings support the adoption of the
Joel-Cohen method as a preferred approach in routine obstetric practice, offering practical benefits for both patients and healthcare
providers.
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