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					Abstract  

					Background: Caesarean section (CS) is one of the most commonly performed surgical procedures worldwide, yet considerable variation exists  

					in operative techniques, particularly in low and middle-income countries. The aim of this study is to determine the common surgical techniques  

					employed by senior obstetricians in Nigeria and evaluate the associations with demographic and institutional factors.  

					Methods: A descriptive cross-sectional multicentre online survey was conducted between May 2023 and May 2024 among practising Senior  

					Registrars and Consultants in Obstetrics and Gynaecology across Nigeria. Using a structured, pretested questionnaire, data were collected on  

					sociodemographic characteristics, preoperative, intraoperative, and postoperative CS practices. Data were analysed using R statistical software,  

					with descriptive statistics and multivariate analyses performed. Statistical significance was set at p < 0.05.  

					Results: A total of 293 complete responses were analysed. The mean age of respondents was 42.1±7.6 years, with a mean work experience of  

					11.9±6.4 years; 66.6% were male, and 78.8% practiced in federal tertiary hospitals. The most commonly reported techniques included skin  

					preparation with Savlon plus alcohol (73.4%), Pfannenstiel abdominal incision (71.0%), bladder flap creation (73%), controlled cord traction  

					for placental delivery (68.9%), double-layer uterine closure (99%), visceral peritoneal closure (60%), and subcuticular skin closure (96.6%).  

					Routine postoperative thromboprophylaxis was used by only 18.4% of respondents. Most surgical choices were not significantly associated  

					with age, work experience, or place of practice, except for visceral peritoneal closure, which varied by institution (p = 0.043).  

					Conclusion: CS practices among obstetricians in Nigeria showed some consistency in key operative steps such as Pfannenstiel incision,  

					double-layer uterine closure, and subcuticular skin closure, alongside notable variation in other aspects, particularly thromboprophylaxis use.  

					These findings highlight the influence of institutional practice patterns and underscore the need for context-specific, evidence-based guidelines  

					to harmonise CS techniques and optimise maternal outcomes nationwide.  
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					Introduction  

					Caesarean section is an essential maternal healthcare service, and its role in labour and delivery care in  

					low- and middle-income countries is complex.[1] It is a commonly performed major abdominal surgery in  

					women around the world.[2,3,4] Global rates are unknown, and it is estimated at 10%, with about 13 million  

					CS performed each year.[5] The rates vary between countries and hospital settings, ranging from 2.7% in  

					developing countries such as Nigeria to 20–25% in developed countries.[6,7] In Sub-Saharan Africa, other  

					reported rates vary from 3% in Burkina Faso to 15.6% in government-owned hospitals in Ghana; while  

					rates in private healthcare settings range from 0% in Sao Tome and Principe to 64.2% in Rwanda.[8]  

					Although caesarean section rate of 10–15% has been deemed optimum,[9] it is mostly undertaken on  

					medical grounds and not focused on achieving a specific rate.[10]  

					Reports show maternal indications constituted 68%, whereas fetal indications accounted for 32%, with  

					cephalopelvic disproportion (CPD) (38.1%), previous CS (18.9%), fetal distress (12.5%), mal-presentation  

					and malposition (7.1%), and antepartum haemorrhage (APH) (6%), accounting for 82.6% of the indications  

					for caesarean section in our setting.[11] Fetal indications include fetal distress (9.6%), breech presentation  

					(4.7%), fetal macrosomia (4.3%), and pregnancy complicated by multiple fetuses (4.2%).[12]  

					Over the years, numerous variations in the technique of caesarean section have been developed and are  

					currently in use.[13,14,15] The techniques employed depend on various factors, including the clinical  

					situation and the surgeon's preferences.[14] It is, however, important that CS operations are performed as  

					safely and effectively as possible and follow methodologically rigorous and sound techniques backed by  

					evidence [16] because small variations in surgical techniques could have a significant impact on a global  

					scale.[17]  

					The absence of standardised, evidence-based guidelines for CS results in variations in what is considered  

					best practice.[18] Intra-operative differences include blunt versus sharp abdominal entry, single versus  

					double-layer uterine closure, closure versus non-closure of the peritoneum, and use of polyglactin sutures  

					over chromic catgut.[18] This informed the CORONIS trial, an international multicenter, randomized  

					controlled trial on the CS technique, by the CORONIS collaborative group of researchers, who reported  

					the short-term outcomes at 6 weeks post-delivery in 2013, in which it found no clear benefits between  

					single versus double layer closure of the uterus, closure versus non-closure of the peritoneum, and chromic  

					catgut versus polyglactin-910 for uterine repair among other findings. Their study involved 15,935 women  

					in low-income and middle-income countries.[18] The primary outcomes follow-up study also found no  

					significant differences in long-term outcomes such as pelvic pain, deep dyspareunia, incisional hernia,  

					intra-abdominal adhesions and outcomes of subsequent pregnancies.[19] Hofmeyr and colleagues, in a  

					meta-analysis of randomised controlled trials, compared the outcomes of various complete CS techniques.  

					They found that the Joel-Cohen–based approach, when compared to the traditional Pfannenstiel technique,  

					was associated with significantly reduced blood loss, shorter operating time, earlier return to oral intake,  

					lower incidence of fever, decreased postoperative pain, fewer analgesic injections, and a shorter interval  

					from skin incision to delivery of the baby. Similarly, the Misgav-Ladach technique was associated with  

					reduced blood loss, shorter operating time, faster mobilisation, and a shorter duration of postoperative  

					hospital stay when compared to traditional methods.[20] In a related study on methods of placental delivery  

					during CS, Anorlu and colleagues reported that controlled cord traction provided more benefits than manual  

					removal, including a lower risk of endometritis, reduced blood loss, less postoperative hematocrit decline,  

					and a shorter hospital stay.[21]  

					In a study conducted among 258 Obstetricians and Gynaecologists in Ethiopia, Gudu and colleagues  

					reported that 98.4% of respondents performed double-layer closure of the uterine incision, while 96.4%  

					used subcuticular closure for the skin.[22] Similarly, Asah-Opoku and colleagues observed 493 different  

					combinations of caesarean section techniques in an observation of 1,013 primary caesarean deliveries at a  

					tertiary hospital in Ghana. Their findings showed that a low transverse uterine incision was used in 98% of  
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					cases. Additionally, 90.4% of women had double-layer uterine closure, 94.9% had uterine exteriorization  

					for repair, 37.7% had the peritoneum closed, 64.7% had the rectus muscle left unclosed, 66.8% had  

					subcutaneous tissue closure, and 97.0% had skin closure using subcuticular sutures.[17]  

					Nigeria faces a significant shortage of registered Obstetricians and Gynaecologists relative to its large  

					population. A study by Agboghoroma et al. reported a total of only 968 Obstetricians and Gynaecologists  

					in the country, with 87.4% being male and just 12.6% female. The southwest geopolitical zone accounted  

					for the highest proportion (32.5%), with Lagos state representing 18.5%. In contrast, Yobe state in the  

					Northeast of Nigeria had only 0.2%.[23]  

					As CS rates continue to rise, even modest differences in postoperative outcomes between surgical  

					techniques may have substantial implications for a large number of women.[1] This underscores the  

					importance of evaluating and understanding the techniques in use. The present study aimed to explore the  

					common caesarean section techniques employed by Obstetricians in Nigeria. While several studies have  

					examined caesarean section practices, particularly with respect to auditing indications [1], few have  

					focused specifically on reviewing the surgical techniques themselves, especially in the context of ongoing  

					medical and technological advancements.  

					Methodology  

					Study Design: This was a descriptive, multicentre survey conducted online among Obstetricians from the  

					cadre of senior registrars across the major hospitals (private, federal and state) in Nigeria between 1st May  

					2023 and 1st May 2024.  

					Inclusion and Exclusion Criteria: Eligible participants were currently practising obstetricians, senior  

					registrars, and consultants who gave consent. Registrars, medical officers, and senior obstetricians who no  

					longer practice were excluded from the study. Incomplete responses and incomplete data were not analysed.  

					Sample Size Determination  

					The Raosoft sample size calculator (Seattle, WA: Raosoft, Inc.),[24] was used to ensure the recruitment of  

					a sufficiently large number of study participants to obtain statistically significant data. With a 5% error  

					margin, 95% confidence interval and a population size of 20,000 (arbitrarily chosen by the app for an  

					undetermined sample population). This gave an uncorrected sample size of 377 Participants.  

					Since the number of Obstetricians and Gynaecologists in a previous study was less than 10,000 (968) [23],  

					the following correction formula was used to obtain a corrected sample size:  

					nc =  

					nPt  

					n+(Pt-1)  

					Where n is the uncorrected sample size, Pt is the total population of obstetricians.  

					nc = 377x968  

					377 +(968-1)  

					= 272  

					Assuming a non-response rate of 10%, the required sample size increased by 10% to 298, thus a total of  

					approximately 300 obstetricians were sampled.  
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					Sampling and Data Collection  

					The study participants were recruited using non-probability sampling methods- convenience and snowball  

					sampling techniques. It was an open survey. The questionnaire was adapted from similar studies and was  

					also reviewed by some senior obstetricians and examiners in the faculty of Obstetrics and Gynaecology of  

					both the National Postgraduate College of Medicine and the West Africa College of Surgeons to ensure the  

					validity of the study tool. A small pilot administration of the study tool was given to thirty obstetricians  

					practising in Delta State before the commencement of the study, and their comments and feedback revealed  

					no ambiguity. Cronbach's alpha tests were also run after the full data collection to evaluate the internal  

					consistency of scales, with values >0.7 indicating good reliability. The well-structured, self-administered  

					questionnaire was developed on the Kobo toolbox, a digital data collection tool. The questionnaire had four  

					sections – Sociodemographic characteristics, Preoperative, Intraoperative and Post-operative practices. The  

					survey was distributed via various social media channels, including WhatsApp, X (formerly Twitter),  

					Facebook, Instagram, and email. Participation was voluntary. The investigators' purpose of study and  

					average duration of response (5minutes) were specified. Informed consent was required before accessing  

					the form. Personal information was not collected, and confidentiality was strictly maintained. There were  

					no incentives, and individuals who did not provide consent were unable to participate. The questionnaire  

					was available at all times of the day during the duration of the study, and there was no provision for  

					reviewing responses once submitted. The study mostly followed the recommended checklist for reporting  

					results of internet e-surveys (CHERRIES) protocol to ensure quality in online data collection.[25]  

					Data Management and Analysis: Data collected via the Kobo toolbox were exported to Microsoft Excel,  

					and complete responses were subsequently analysed using R statistical software version 4.4.2. Both  

					descriptive and inferential statistical analyses were performed, with findings presented in tables and figures.  

					Result  

					There were 293 complete responses, a completion rate of 97.7%. The mean age and work experience of  

					respondents were 42 years and 11.9 years, respectively. One-third of the practitioners were female, and  

					two-thirds were male. Most of the respondents practice in federal tertiary (teaching) hospitals. The south-  

					south had the largest representation and the north-east the least (Table 1).  

					Table 1. Mean Age and work experience  

					Variable  

					Mean (years)  

					42.1  

					Sd  

					Number(n=293) Percentage  

					Age  

					7.55  

					6.43  

					Work Experience  

					Gender  

					11.9  

					Male  

					195  

					98  

					66.6  

					33.4  

					Female  

					Practicing Hospital  

					Federal Tertiary Hospital  

					State Tertiary Hospital  

					Private Hospital  

					Federal Secondary Hospital  

					State Secondary Hospital  

					Geopolitical zone of practice  

					228  

					25  

					24  

					3

					78.8  

					8.5  

					8.2  

					1.0  

					4.4  

					13  
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					South-West  

					South-East  

					South-South  

					North-Central  

					North-West  

					North-East  

					40  

					49  

					78  

					67  

					45  

					14  

					13.7  

					16.7  

					26.6  

					22.8  

					15.4  

					4.8  

					Savlon with alcohol was commonly used for skin preparation, and the common mode of abdominal skin  

					incision was Pfannenstiel. Placental delivery was via controlled cord traction in most cases. Uterine closure  

					was double-layered in 99%, while visceral peritoneum was closed by 60%. Routine post-operative  

					thromboprophylaxis was used by only 18.4% (Table 2).  

					Table 2: Common techniques used.  

					Variable  

					Category  

					Number(n=293)  

					Percen  

					t

					Skin Preparation  

					Savlon +Alcohol  

					Povidon iodine +Alcohol  

					Savlon + Povidone iodine  

					Joel Cohen  

					215  

					40  

					73.4  

					13.6  

					13.0  

					10.9  

					71.0  

					17.8  

					0.3  

					38  

					Abdominal Skin Incision  

					32  

					Pfannenstiel  

					Mixed  

					208  

					52  

					Midline  

					1

					Bladder Flap creation  

					Placental Delivery  

					Yes  

					214  

					79  

					73  

					No  

					27  

					Control cord traction  

					Manual  

					202  

					78  

					68.9  

					26.6  

					4.4  

					Mixed  

					13  

					Uterine Closure  

					Double layer  

					Single layer  

					290  

					3

					99  

					1

					Visceral  

					Closure  

					Peritoneal Yes  

					176  

					117  

					283  

					60  

					No  

					40  

					Abdominal skin closure  

					Subcuticular  

					96.6  
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					Others  

					Yes  

					10  

					3.4  

					Routine  

					Thromboprophylaxis Use  

					54  

					18.4  

					81.6  

					No  

					239  

					In most regions, male practitioners had a slightly higher median number of years in practice compared to  

					females. The South-West zone shows the highest median work experience for both genders, while the  

					North-East reflects the lowest, as seen in Fig 1.  

					Most procedural choices, such as abdominal skin incision, placenta delivery and uterine closure, did not  

					significantly vary by either work experience or place of practice. There was, however, a significant  

					relationship between place of practice and visceral peritoneum closure, p=0.043. Age and work experience  

					also showed a strong and statistically significant association (Table 3).  

					Table 3: Bivariate Analysis of Factors Associated with Cesarean Section Surgical Practices  

					Variable Pair  

					P value  

					0.504*  

					Work Experience vs Abdominal Incision  

					Work Experience vs visceral peritoneal closure  

					0.266*  
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					Age vs Work experience.  

					<0.001*  

					Place of practice vs. Uterine Incision closure  

					Place of Practice vs Placenta Delivery  

					0.930**  

					0.408**  

					0.043**  

					Place of practice vs. Visceral peritoneum closure  

					Footnote: Analysis *t-test, ** Chi-square test.  

					No statistically significant associations were found between age or work experience and preference for  

					either Savlon + Alcohol or Povidone Iodine + Alcohol as skin preparation methods. There was a marginal  

					trend which suggests that older practitioners may be slightly more inclined to use Savlon + Alcohol, but  

					the association did not reach statistical significance (p = 0.07) as seen in Table 4a. No significant  

					association was found between bladder flap creation and demographic factors or place of practice (all p >  

					0.05). Male practitioners were slightly less likely to create a bladder flap than females, but the result was  

					not statistically significant. A slight, non-significant increase in likelihood with more years of experience,  

					but it was not statistically significant. There was no significant association between visceral peritoneal  

					closure and demographic or institutional factors assessed were (all p > 0.05) (Table 4b).  

					Table 4a: Factors Associated with Skin Preparation Method  

					Predictor  

					Skin Preparation choice  

					OR(95%CI)  

					P value  

					0.07  

					Surgeons Age  

					Surgeons Age  

					Work experience  

					(Savlon + Alcohol)  

					1.07(0.995 – 1.15)  

					1.03(0.94 – 1.13)  

					0.99(0.90 – 1.08)  

					(Povidone Iodine + Alcohol)  

					(Savlon + Alcohol)  

					0.52  

					0.77  

					Work experience  

					(Povidone Iodine + Alcohol)  

					1.03(0.92 – 1.15)  

					0.65  

					Table 4b Multivariate Analysis of Factors Associated with Surgical Techniques  

					Predictor  

					Procedure  

					OR(95%CI)  

					P value  

					0.67  

					Surgeons Age  

					Surgeons Age  

					Gender  

					Bladder Flap  

					1.01(0.97 – 1.05)  

					0.99(0.95 – 1.05)  

					0.83(0.46 – 1.47)  

					Peritoneal Closure  

					Bladder Flap  

					0.91  

					0.53  

					Gender  

					Peritoneal Closure  

					Bladder Flap  

					0.97(0.17-1.63)  

					1.02(0.97-1.08)  

					0.53  

					0.35  

					Work experience  
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					Work experience  

					Peritoneal Closure  

					0.99(0.94-1.04)  

					0.68  

					Hospital type  

					Hospital type  

					Bladder Flap  

					0.68(0.03 – 8.04)  

					0.83(0.04-0.99)  

					0.76  

					0.81  

					Peritoneal Closure  

					Significant predictors of reduced thromboprophylaxis use were federal tertiary hospitals (OR = 0.09, p =  

					0.05) and State secondary hospitals (OR = 0.04, p = 0.04). Male gender is borderline significant with lower  

					odds of use (p = 0.05). Age and work experience show no significant relationship with routine  

					thromboprophylaxis use (Table 5).  

					Table 5: Association Between Routine Thromboprophylaxis Use and Demographic/Institutional  

					Factors  

					OR  

					CI  

					P value  

					0.05  

					Male Gender  

					Age  

					0.53  

					1.01  

					1.02  

					0.30  

					0.272 -1.01  

					0.969 -1.05  

					0.973 -1.08  

					0.012- 3.72  

					0.0043 - 0.993  

					0.67  

					Work Experience  

					Private hospital  

					0.35  

					0.36  

					Federal  

					Tertiary 0.09  

					0.05  

					Hospital  

					State Tertiary  

					0.13  

					0.005 -1.63  

					0.0008-0.79  

					0.12  

					0.04  

					State  

					Secondary 0.04  

					Hospital  

					Discussion  

					This study highlights the diverse surgical techniques employed by Obstetricians in Nigeria during caesarean  

					deliveries. It also offers insight into the demographic and geographic distribution of practitioners. With a  

					mean age of 42.1 years and an average of 11.9 years of clinical experience, most respondents were  

					practising in federal tertiary (teaching) hospitals. Notably, two-thirds were male, and one-third were female.  

					The South-South region had the highest number of responses, while the North-East had the least. Our  

					findings support the earlier report by Agboghoroma et al., who documented a male-dominated workforce  

					in Nigerian Obstetrics and Gynaecology practice (87.4% male vs 12.6% female), and similarly noted a  

					shortage of practitioners in the North-East.[23] However, while Agboghoroma found the South-West to  

					have the highest number of specialist obstetricians and gynaecologists, our study found that the South-West  

					had the highest median work experience for both genders.  

					Regarding common surgical techniques at caesarean section, we found the combination of Savlon  

					(Chlorhexidine) and alcohol as the most common method for skin preparation in Nigeria (73.4%). This  

					differs from findings in Ethiopia, where alcohol and iodine were predominantly used, as reported by Gudu  

					et al.[22] For abdominal skin incisions, the Pfannenstiel incision was overwhelmingly preferred (70.9%),  

					with the Joel-Cohen incision used in only 10.9% of cases. This aligns with trends seen across Africa and  

					beyond. For instance, Gudu et al. reported 94.8% usage of Pfannenstiel [22] while Asah-Opoku in Ghana  
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					recorded 98%.[17] In the UK, Tully et al. found over 80% usage of Pfannenstiel for elective caesarean  

					sections, although Joel-Cohen was more common (32.7%) during emergencies.[15] Franchi et al. also  

					found Joel-Cohen incisions to offer faster opening and operating times in a study comparing Joel-Cohen to  

					Pfannenstiel.[26]  

					A significant proportion of practitioners (73%) in our study routinely created a bladder flap, compared to  

					42.2% in the Ethiopian study by Gudu et al.[22] Controlled cord traction was the dominant method for  

					placental delivery (68.9%), while manual removal was used in 26.6%. This echoes the 92.8% preference  

					for controlled traction in Gudu’s findings.[22] This preference is likely informed by research such as the  

					findings of Anorlu et al., which linked manual removal with higher rates of endometritis, blood loss,  

					anaemia, and prolonged hospital stays.[21] Uterine closure was performed with a double-layer technique  

					in nearly all cases (99%), consistent with high rates seen in Ethiopia (98.4% by Gudu et al), Ghana (90.4%  

					by Asah-Opoku et al),[17] the UK (80% by Tully et al.),[15] and the US (73.3% by Lyell et al).[27]  

					Similarly, visceral peritoneum closure was practised by 60% of Nigerian respondents, higher than the  

					37.7% reported in Ghana[17] and 39.8% in Ethiopia.[22] Lyell et al. [27] in the US also noted a split  

					between frequent (42.5%) and infrequent (49.9%) visceral peritoneum closure. For abdominal skin  

					closure, the subcuticular technique dominated (96.6%), mirroring the 97% reported in Ghana by Asah-  

					Opoku et al.[17]  

					Pregnant and postpartum women are at an increased risk of venous thromboembolism, with a variety of  

					modalities available for reducing the risk of post-caesarean delivery thromboembolic disease.[28] These  

					include mechanical methods (graduated compression stockings, intermittent pneumatic compression) and  

					pharmacological methods (unfractionated heparin and low molecular weight heparin).[28] A Cochrane  

					review that assessed the efficacy of some strategies for post-caesarean delivery thromboprophylaxis that  

					compared heparin (either LMWH or unfractionated heparin) with placebo/no treatment revealed no  

					differences in symptomatic thromboembolic events, symptomatic pulmonary embolism or symptomatic  

					deep vein thrombosis.[29] The enhanced recovery after surgery (ERAS) guideline for caesarean section  

					recommended the use of pneumatic compression stockings to prevent thromboembolic disease in patients  

					who undergo caesarean delivery, and does not recommend the routine use of heparin for VTE prophylaxis  

					in patients after caesarean delivery. According to the guideline, chemoprophylaxis should be for those at  

					high risk of thromboembolism. The routine use of thromboprophylaxis at caesarean delivery, be it for  

					high-risk mothers or the general population, was notably low in our study (18.4%) compared to 51.4% in  

					government teaching hospitals in Ethiopia.[22] This finding may be due to the results of previous studies  

					that did not find a significant difference in its use and due to the cost of procuring the drugs, as most of our  

					patients pay out of pocket as a result of our limited national health insurance coverage.  

					Overall, this study reinforces but aligns with regional and international variations in caesarean section  

					techniques as highlighted by Hofmeyr et al. in their comprehensive review on caesarean section  

					techniques.[20] While surgical approaches to caesarean delivery vary widely, documenting and  

					understanding these differences is essential for improving outcomes and guiding policy development in  

					maternal care.  

					The limitations of this study will include being an online study, which allows only those with digital literacy  

					and/or having data connectivity to participate, the non-probability sampling technique deployed, which  

					may have allowed some selection bias and the cross-sectional study design of this study, which cannot  

					establish causality. Also, this study may have also been subjected to other forms of biases, including recall  

					bias, non-response bias and self-report bias by the respondents. In addition, worked in a federal tertiary  

					institution. The findings are, however, strengthened as the study was able to garner responses from  

					obstetricians and gynaecologists practising at different centres all over the country.  
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					Conclusion  

					This study provides an overview of caesarean section practices among obstetricians in Nigeria, revealing  

					both similarities and differences compared to regional and international trends. While Pfannenstiel incision,  

					double-layer uterine closure, and subcuticular skin closure remain predominant, variations exist in skin  

					preparation, placental delivery methods, visceral peritoneum closure, and use of thromboprophylaxis.  

					These findings highlight the influence of local training, resource availability, and institutional preferences  

					on surgical choices. The demographic and geographic disparities observed, particularly the male-  

					dominated workforce and uneven regional distribution of practitioners, underscore the need for targeted  

					workforce development, especially in underrepresented zones like the North-East. Documenting these  

					patterns is vital for informing evidence-based guidelines, harmonizing surgical techniques, and ultimately  

					improving maternal outcomes across Nigeria.  
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