



Lateral-posterior first colpotomy: optimizing surgical comfort and rectal safety during total laparoscopic hysterectomy.
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ABSTRACT
Objective: To evaluate the impact of colpotomy sequencing on operative time, surgical comfort, and perioperative safety during total laparoscopic hysterectomy (TLH), comparing a lateral-posterior first approach to the conventional anterior technique.

Methods: A monocentric retrospective study was conducted at the Mohamed V Military Teaching Hospital (Rabat, Morocco) on 80 consecutive patients between 2022 and 2025. Two groups were compared: Group A (n=40, anterior first colpotomy) and Group B (n=40, lateral-posterior first colpotomy). The primary endpoint was colpotomy time. Secondary endpoints included a surgical comfort score (1 to 3) and complication rates (rectal and ureteral injuries).

Results: Mean colpotomy time was significantly shorter in Group B, especially for large uteri (10 min vs. 16 min; p < 0.001). In Group B, 90% of procedures were rated "highly satisfactory" for surgical comfort, compared to 30% in Group A. One rectal serosal injury occurred in Group A, while no visceral complications were recorded in Group B. The lateral-posterior technique maintained optimal vaginal tension, preventing posterior uterine tilting.

Conclusion: Lateral-posterior first colpotomy is an effective technical variant that optimizes the exposure of the Pouch of Douglas. It reduces operative time and secures the recto-vaginal interface, making it a preferred strategy for large uteri.
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1.INTRODUCTION
Total laparoscopic hysterectomy (TLH) has established itself as the preferred approach at the Department of Obstetrics and Gynecology of the Mohamed V Military Teaching Hospital in Rabat for the management of localized benign and malignant uterine pathologies. Despite its standardization, colpotomy remains the most delicate step of the procedure. It requires precise identification of the cervicovaginal junction to ensure optimal ureteral and rectal safety.In conventional practice, colpotomy often begins on the anterior face. However, this approach presents major biomechanical limitations, particularly in cases of globular or enlarged uteri. Early anterior sectioning disrupts the balance of tension exerted by the uterine manipulator, leading to the collapse of the Pouch of Douglas and posterior tilting of the uterine fundus. This phenomenon reduces the retro-uterine workspace and makes posterior colpotomy perilous due to the proximity of the rectum, whose localization then becomes imprecise.To overcome these difficulties, a technical variant consisting of a lateral-posterior first colpotomy was developed. By starting with the lateral sides and the posterior aspect, the surgeon takes advantage of the suspension maintained by the anterior attachments to preserve constant tension on the vagina. This sequence appears to offer better exposure of the rectovaginal septum and increased protection of neighboring structures.The primary objective of this study is to evaluate the impact of colpotomy sequencing (lateral-posterior vs. anterior first) on surgical comfort and operative time. Our secondary objectives are to compare perioperative safety—specifically the absence of rectal or ureteral injuries—with a specific analysis dedicated to large-volume uteri.
2. MATERIALS AND METHODS
2.1. Design and Population :We conducted a monocentric retrospective study at the Department of Obstetrics and Gynecology of the Mohamed V Military Teaching Hospital in Rabat. The study included 80 consecutive patients who underwent TLH between 2023 and 2024.Patients were divided into two chronological groups:Group A (n=40): Conventional colpotomy sequence (Anterior first).Group B (n=40): Optimized sequence (Lateral-posterior first).
2.2. Selection Criteria :Inclusion criteria targeted benign uterine pathologies (leiomyomas, adenomyosis) as well as precancerous and cancerous lesions (endometrial hyperplasia with atypia, CIS of the cervix and endometrium, and stage 1 and 2 endometrial cancers). To ensure group homogeneity and isolate the impact of the colpotomy technique, we excluded cases of deep endometriosis (Stage IV) and histories of major rectal or pelvic surgery.








Table 1: Demographic and Clinical Characteristics of the Study Population (Baseline)
	Characteristics
	Group A (n=40)
	Group B (n=40)
	P-value

	Mean Age  (years)
	48.2 ± 5.1
	49.5 ± 4.8
	0.24 (NS*)

	Mean BMI
(kg/m2)
	27.4 ± 3.2
	28.1 ± 3.5
	0.35 (NS)

	Median Parity (range)
	2 [0-4]
	2 [1-5]
	0.18 (NS)

	History of Cesarean Section (n, %)
	12 (30%)
	10 (25%)
	0.62 (NS)

	Surgical Indications (n)

- Uterine Leiomyomas

- Adenomyosis

- Endometrial Hyperplasia/Atypia
	


25


8

7
	


22


10

8
	

	Preoperative Uterine Volume

- Normal size 
( <12 weeks)

- Enlarged uterus 
 (> 12 weeks)
	


22 (55%)


18 (45%)
	


20 (50%)


20 (50%)
	


0.65 (NS)


0.65 (NS)



*NS: Non-Significant (P > 0.05$)

















2.3. Surgical Technique and Equipment : All procedures were performed under general anesthesia in the Trendelenburg position. Vaginal exposure was ensured using Mangeshkar or SecuFix uterine manipulators, which are essential for defining the vaginal fornices.Tissue sectioning utilized various energy sources (monopolar, ultrasonic [Harmonic® type], or thermofusion [Ligasure™ type]) equivalently in both groups.Group A: Sectioning began on the anterior aspect.Group B: Sectioning began at the left lateral edge, extended to the posterior aspect, and concluded with the anterior aspect.
2.4. Evaluation Criteria
2.4.1. Technical Performance
Colpotomy Time: Defined as the timed interval between the first vaginal incision and the complete detachment of the specimen.
Blood Loss: Evaluated by suction volume and the weight of surgical swabs.
2.4.2. Surgical Comfort : Comfort was qualitatively assessed by the lead surgeon using a three-level satisfaction scale (Unsatisfactory, Satisfactory, Very Satisfactory), based on three pillars:
Exposure of the Pouch of Douglas: Rated on a score of 1 to 3 (1: Poor/Obscured by the uterus, 2: Average, 3: Excellent).
Need for Additional Maneuvers: The necessity for manual assistance to push the uterus back or the use of additional instruments to expose the vaginal fundus.
Fluidity of the Procedure: Measured by the absence of interruptions required to reposition the uterine manipulator.

2.4.3. Perioperative Safety (Morbidity) : Neighboring organ injuries were systematically monitored and recorded:
Rectal Injuries: Identified by the air leak test (integrity test) or direct visualization of the mucosa.
Ureteral Injuries: Suspected intraoperatively or diagnosed postoperatively (CT urogram or cystoscopy).Complications were classified according to the Clavien-Dindo classification.
2.5. Ethics and Statistics : Patient anonymity was strictly respected in accordance with the Declaration of Helsinki. Data analysis was performed using Microsoft Excel for the comparison of means and frequencies.

3. RESULTS

3.1. Population Characteristics :The two groups were comparable in terms of mean age, surgical indications, and mean uterine weight (p > 0.05), allowing for a rigorous comparison of the colpotomy technique.

3.2. Technical Performance and Operative Time : The analysis shows a significant superiority of the lateral-posterior sequence (Group B) over the anterior sequence (Group A), a difference particularly exacerbated by uterine volume (Table 2).

Table 2: Detailed Analysis of Operative Times and Technical Performance

	Operative Variables

	Group A (n=40)
	Group B (n=40)
	P-value

	Colpotomy Time (Overall Mean)

	9.5 ± 2.5 min
	 5.5± 1.4 min
	< 0.001

	Colpotomy Time / Uterus < 12 weeks

	5± 1.6 min
	3± 1.2 min
	< 0.001

	Colpotomy Time / Uterus   > 12 weeks

	14 ± 3.5 min
	8± 1.6 min
	< 0.001

	Estimated Blood Loss (mL)

	120 ± 45
	85 ± 30
	0.042

	Uterine Manipulator Repositioning (n)

	5.2 ± 1.5 times
	1.2 ± 0.8 times
	< 0.001

	Need for Assistant Assistance (n, %)
	32 (80%)
	4 (10%)
	< 0.001





3.3. Perioperative Safety The safety profile was optimal in Group B.
Rectal Injuries: One rectal serosal injury occurred in Group A during a difficult posterior colpotomy involving a 14-week-size uterus. No cases were recorded in Group B (0%).
Ureteral Injuries: No ureteral injuries were observed in either group (0%).
Blood Loss: Generally lower in Group B due to better exposure of the vaginal pedicles.
3.4. Surgical Comfort Evaluation : The comfort score showed a clear disparity (Table 2). In Group B, exposure was deemed "Very Satisfactory" in 89% of cases, compared to a majority of "Average" or "Poor" scores in Group A, especially for enlarged uteri where uterine tilting obscured the Pouch of Douglas.
Table 3: Morbidity and Surgical Comfort Scores 

	Postoperative Outcomes

	Group A (n=40)
	Group B (n=40)

	Intraoperative Complications (n)

- Rectal Serosal Injury

- Ureteral Injury

	


1 (2.5%)

0 (0%)
	


0 (0%)

0 (0%)

	Surgical Comfort Score (Douglas Exposure)

- Score 3 (Excellent)

- Score 2 (Average)

- Score 1 (Poor)

	


12 (30%)

22 (55%)

6 (15%)
	


36 (90%)

4 (10%)

0 ( 0%)




4. DISCUSSION
Colpotomy represents the final and often the most complex stage of total laparoscopic hysterectomy (TLH). While the standardization of previous surgical steps—such as ligamentous ligation and uterine vessel management—has progressed significantly, the vaginal section phase remains subject to considerable technical variability [1, 2]. Our findings provide robust evidence that the lateral-posterior first sequence (Group B) significantly outperforms the conventional anterior approach in terms of both chronometric efficiency and surgical safety, particularly in the challenging context of enlarged uteri [3, 4].
4.1. Biomechanical Analysis: The "Tension vs. Tilting" Effect :The technical failure point in the conventional approach (Group A) lies in the early sectioning of the pubocervical fascia and the anterior vaginal fornix. In our study, we observed that this initial anterior opening causes an immediate loss of the leverage exerted by the uterine manipulator [5, 6]. For uteri weighing more than 250g, this phenomenon is critical: the uterus is no longer "supported" by its anterior attachments and tilts inexorably toward the rectum [7].This posterior tilting results in two major consequences: the collapse of the Pouch of Douglas, which obscures the posterior cervicovaginal junction [8, 9], and a loss of vaginal pneumoperitoneum, which compromises the overall quality of exposure [10, 11]. Conversely, the lateral-posterior technique (Group B) preserves the integrity of the anterior arc until the final stage of the procedure. Maintaining this "natural suspension" allows the surgeon to operate on a vagina under constant tension, facilitating a clean and rapid section with minimal thermal energy application [12, 13].
4.2. Anatomical Safety and Ureteral Protection : A major contribution of this study is the demonstration of a zero-complication rate in Group B. Rectal safety is directly correlated with the quality of surgical exposure [14, 15]. Ureteral safety is further enhanced by two essential preliminary steps that we systematically recommend: extensive vesicouterine fold dissection and sectioning of the bladder pillars [16, 17]. By initiating colpotomy laterally, the surgeon can identify the ureter via transparency or instrumental palpation within the paravesical space before applying any energy [18, 19]. Recent publications in 2024 emphasize that this "preventive lateralization" of the ureter reduces the risk of indirect thermal injury, even when using advanced thermofusion devices [20, 21].
4.3. Ergonomics and Operating Room Efficiency : Data analysis reveals that the need for uterine manipulator repositioning was drastically reduced in Group B (1.2 times vs. 5.2 times in Group A; p < 0.001) [22, 23]. Each repositioning maneuver interrupts the surgical flow, increases team fatigue, and unnecessarily prolongs anesthesia time [24, 25]. The increased autonomy of the lead surgeon is a major ergonomic advantage, particularly in high-volume facilities such as the Mohamed V Military Teaching Hospital, where the optimization of operating room time is an institutional priority [26].
4.4. Comparison with International Literature (2024-2026) :Our results align with a global trend toward "precision surgery." Recent studies have demonstrated that preserving anterior vaginal attachments reduces the long-term risk of vaginal vault complications [27, 28]. Finally, while some authors advocate for robotic assistance in cases of extreme uterine volume, our series demonstrates that optimized conventional laparoscopy remains an excellent, safe, and economically viable alternative [29, 30].
5.CONCLUSION
Lateral-posterior first colpotomy during total laparoscopic hysterectomy is a simple and reproducible strategy that optimizes exposure of the Pouch of Douglas. By maintaining constant uterine tension, it significantly reduces operative time and secures the rectovaginal interface, particularly in cases of enlarged uteri. We recommend its systematic integration into the training of junior surgeons to enhance both the comfort and safety of the procedure.
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