
Lateral-posterior first colpotomy: optimizing surgical comfort and rectal safety during total laparoscopic hysterectomy.


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: Patient demographics and clinical characteristics
	Characteristics
	Group A (n=40)
	Group B (n=40)
	P-value

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

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

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

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

	Surgical Indications (n)

- Uterine Leiomyomas

- Adenomyosis

- Endometrial Hyperplasia/Atypia
	


25


8

7
	


22


10

8
	

	Preoperative Uterine Volume

- Normal size 
(≤ 280 g) 

- Enlarged uterus 
 (> 280 g)
	


22 (55%)


18 (45%)
	


20 (50%)


20 (50%)
	


0.65 


0.65



















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. see table number 2.
Table 2. Step-by-step Comparison of Colpotomy Sequences 
	Step
	Conventional Technique (Group A)
	Proposed Technique (Group B)
	Biomechanical Advantage (Group B)

	1
	Anterior incision (12 o'clock)
	Lateral incisions (3 & 9 o'clock)
	Maintains anterior suspension

	2
	Lateral extension
	Posterior junction (6 o'clock)
	Optimal Pouch of Douglas tension

	3
	Posterior completion
	Final anterior section
	Prevents uterine "tilting"

	Status
	Early loss of manipulator leverage
	Maintained uterine elevation
	Maximum rectal safety







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 3).

Table 3: Operative performance and technical outcomes

	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 / Normal uterus (≤ 280 g) 

	5± 1.6 min
	3± 1.2 min
	< 0.001

	Colpotomy Time / Enlarged uterus (> 280 g)

	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 3). 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 4: 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 remains a technically demanding phase of total laparoscopic hysterectomy (TLH). While steps like adnexal management are standardized, vaginal sectioning still exhibits significant technical variability [1, 2]. Our study demonstrates that the lateral-posterior first sequence (Group B) provides a substantial advantage over the conventional approach, particularly for enlarged uteri (> 280 g) [3, 4].
4.1. Biomechanical Rationale: Uterine Suspension vs. TiltingIn conventional colpotomy (Group A), the procedure typically begins with an anterior incision. This early disruption of the pubocervical fascia leads to a critical loss of uterine manipulator leverage [5]. For enlarged uteri (> 280 g), this causes the specimen to tilt posteriorly under its own weight [6].As observed in our series, this tilting results in the collapse of the Pouch of Douglas, drastically reducing the surgical workspace [7]. This distortion brings the rectum into close proximity with the cervicovaginal junction, explaining why rectal serosal injuries are more frequent in anterior-first approaches [8, 9]. Conversely, the lateral-posterior approach (Group B) uses the intact anterior attachments as a "hinge." This maintains constant vaginal wall tension, which is essential for precise dissection and the prevention of thermal spread to the rectum [6, 10].
4.2. Ureteral Protection and Paravesical Dissection :We observed no ureteral injuries in Group B. Ureteral safety depends on the colpotomy sequence and the preliminary dissection of the vesicouterine fold and bladder pillars [10]. By initiating colpotomy at the lateral edge, surgeons can identify the ureter within the paravesical space via visualization or palpation before applying energy [11, 12].This "preventive lateralization" is crucial for safety. Clear understanding of the ureteral course during vaginal sectioning is the primary defense against injury [1]. Our findings corroborate that the lateral approach creates a safer "zone" for thermofusion. The lateral vaginal fornix is naturally further from the ureter when the bladder pillars are properly mobilized [4, 13].
4.3. Ergonomics and Operating Room Efficiency :The analysis of "surgical flow" revealed significant differences between groups. In Group A, posterior tilting necessitated multiple manipulator repositionings (mean of 5.2 times) and frequent manual assistance to elevate the uterus [13, 14]. These interruptions disrupt the surgeon’s focus and prolong operative time.In Group B, uterine stability reduced repositioning to 1.2 times on average. This ergonomic stability allowed a nearly 50% time gain for the colpotomy phase in enlarged uteri (> 280 g). Such efficiency is vital in high-volume military centers like the Mohamed V Military Teaching Hospital, where optimizing operating room turnover is a priority [11, 13].
4.4. Clinical Implications and Long-term Stability :The choice of colpotomy technique may also influence pelvic floor stability. Preserving vaginal suspension integrity until the final moment may contribute to better postoperative vault support [14, 15]. Furthermore, the lateral-posterior sequence improves control of the vaginal pedicles. Identifying vaginal arteries early during lateral sectioning leads to better hemostasis and lower blood loss (85 mL in Group B vs. 120 mL in Group A) [14].
5. Limitations and external validity :This study has several limitations. Its retrospective and monocentric design may introduce selection bias. The chronological division of groups means an improved learning curve in Group B cannot be excluded. However, the three senior surgeons involved had each performed over 50 TLH procedures before the study, suggesting baseline proficiency. Additionally, the assessment of "surgical comfort" by the lead operator introduces potential observer bias.Regarding external validity, while these results are promising in a high-volume teaching hospital, their applicability in lower-volume centers requires further confirmation. Nonetheless, the standardized roadmap (Lateral     Posterior     Anterior) remains a valuable pedagogical tool for surgical training [11].
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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