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ÖZ

Amaç: Üçüncü basamak bir merkezde yapılan total laparoskopik histerektomi 
(TLH) sırasında uterus ekstraksiyonu için manuel serbest vajinal morselasyon ile 
vajinal morselasyon yapılmaması arasındaki cerrahi sonuçları karşılaştırmayı 
amaçladık.

Gereç ve Yöntemler: Üçüncü basamak hastanemizde Mart 2022 ile Mayıs 
2024 tarihleri arasında benign endikasyonla ooferektomili veya ooferektomisiz 
toplam 397 TLH ameliyatı analiz edildi. Manuel serbest vajinal morselasyon 
yapılan hastalar Grup I (n=85, %21,4), vajinal morselasyon yapılmayan 
hastalar ise Grup II (n=312, %78,6) olarak tanımlandı. Hastane veri tabanından 
demografik özelliklere, laboratuvar değerlerine, operasyon özelliklerine ve 
histopatolojik raporlara ulaşıldı.

Bulgular: Morselasyon grubunun medyan uterus ağırlığı daha fazlaydı. 
Medyan morselasyon süresi 9 dakika idi. Grup I’in medyan ameliyat süresi 80 
dakika iken Grup II’nin medyan operasyon süresi 70 dakikaydı (p<.01). Gruplar 
ameliyat sonrası üriner sistem, ameliyat sırasında üriner sistem ve ameliyat 
sırasında barsak yaralanmaları açısından benzerdi. Morselasyon grubunda 
intraoperatif vajinal veya perineal laserasyon daha fazla tespit edildi.

Sonuç: Büyük uteruslarda TLH, deneyimli cerrahlar tarafından yapıldığında 
uygun hastalar için hala en iyi seçenektir. Benign endikasyonlu total 
laparoskopik histerektomilerde ek kesi gerektirmeden yapılan manuel serbest 
vajinal morselasyonun güvenli, düşük maliyetli ve pratik olduğu ortaya çıktı.

Anahtar Kelimeler: Büyük uterus, histerektomi, laparoskopi, morselasyon

ABSTRACT

Aim: We aimed to compare the surgical outcomes between manual free 
vaginal morcellation and no vaginal morcellation for uterine extraction during 
total laparoscopic hysterectomy (TLH) performed in a tertiary center.

Materials and Methods: A total of 397 TLH either with or without 
oophorectomy, for a benign indication, surgeries performed at our tertiary 
hospital between March 2022 and May 2024 were analyzed in our study. 
Patients who underwent manual free vaginal morcellation were defined as 
Group I (n=85, 21.4%) and patients who did not undergo vaginal morcellation 
were defined as Group II (n=312, 78.6%). Demographic characteristics, 
laboratory values, operation characteristics and histopathological reports were 
accessed from the hospital database. 

Results: The median uterine weight of the morcellation group was greater. 
Median morcellation time was 9 minutes. While the median operation time of 
Group I was 80 minutes, it was 70 minutes for Group II (p<.01). The groups 
were similar with regard to postoperative urinary tract, intraoperative urinary 
tract and intraoperative bowel injuries. Intraoperative vaginal or perineal 
laceration was detected at a greater rate in the morcellation group.

Conclusion: For large uteruses, TLH is still the best option for suitable patients 
when performed by experienced surgeons. It has been revealed that manual 
free vaginal morcellation, performed without the need for additional incisions, 
is safe, low-cost and practical in total laparoscopic hysterectomies with benign 
indications.
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INTRODUCTION

One of the most popular surgical procedures in gynecology is the 
hysterectomy, which is carried out using several techniques (1). 
Nowadays, laparoscopic hysterectomy (LH), a minimally invasive 
approach, has replaced vaginal and abdominal hysterectomy (2). 
Shorter hospital stays, quicker recuperation times, less discomfort, 
higher postoperative quality of life, less morbidity and mortality and 
more favorable cosmetic results compared to the open approach 
are all linked to laparoscopicisurgery (3). 

However, large uterine sizes may limit the surgeon’s manipulation 
and visualization of the entire surgical field during laparoscopy. In a 
research by Bonilla et al. in 2007, it was reported that this restriction 
may increase intraoperative and postoperative complications (4). 
In 2014, Milad et al. stated that the rate of these complications 
will increase when morcellation of the uterus is required (5). The 
specimen can be extracted from the abdomen via mini-laparotomy, 
colpotomy, or vaginally by cold scalpel manual morcellation, with 
or without the tissue containment systems. Power morcellators can 
also be used during extraction with tissue containment systems in 
appropriately selected patients (6).

Although the minimally invasive surgical approach has many 
advantages over the open surgical approach, in 2017 the American 
Congress of Obstetricians and Gynecologists did not recommend LH 
in patients with large uteruses routinely (7) . It has been specifically 
stated that the best approach is for the gynecologist to discuss the 
procedure and complications with the patient in detail and make a 
common decision (7,8) 

In 2021, Emery et al. evaluated the effect of uterine weight on 
operation complications and results in LH cases performed for 
benign indication (9). While it was stated that the large uterus 
group had longer operation time and more morcellation, it was 
emphasized that the complication rate did not increase with the 
advantages of minimally invasive surgery (9). 

As mentioned above, there are conflicting results in the literature 
regarding LH and manual free vaginal morcellation for large uteruses. 
In our study, we aimed to compare the surgical outcomes between 
manual free vaginal morcellation and no vaginal morcellation for 
uterine extraction during total laparoscopic hysterectomy (TLH) 
performed in a tertiary center.

MATERIALS AND METHODS

This was a retrospective cohort study conducted at a tertiary 
center. Every individual person participating in this study gave their 

informed permission. The study was conducted in accordance with 
the Declaration of Helsinki’s guiding principles. Institutional ethics 
committee approval was provided (Registration number: 2024/19-
09; Date:29/05/2024). 

A total of 397 TLH either with or without oophorectomy, for a 
benign indication, surgeries performed at our tertiary hospital 
between March 2022 and May 2024 were analyzed in our study. 
Patients who underwent manual free vaginal morcellation were 
defined as Group I (n=85, 21.4%) and patients who did not undergo 
vaginal morcellation were defined as Group II (n=312, 78.6%). 
Gynecological malignancies and concomitant surgical procedures 
were not included in the research. Demographic characteristics, 
laboratory values, operation characteristics and histopathological 
reports were accessed from the hospital database. All patients were 
routinely examined at a follow-up visit in the sixth postoperative 
week. Patients were questioned about possible complications.

The surgical technique involved a TLH that was standardized. The 
arms of the patients were positioned next to their bodies in the 
lithotomy posture. A urinary Foley catheter was inserted into the 
bladder at the beginning of the procedure. A Veress needle was 
used to produce pneumoperitoneum. Throughout the surgery, the 
intra-abdominalipressure was 12 mmHg. One 10 mm umbilical  port  
was inserted for the optic laparoscope, and two 5 mm accessory 
ports were used for the standard laparoscopic instruments (lower 
right quadrant or upper left quadrant with left lower quadrant 
depending on primary surgeon preference). Depending on the 
patient’s individual characteristics, the surgeon entered the 
abdomen through Palmer’s point. To move the uterus during the 
dissection, a uterineimanipulator (HOHL; Karl Storz,iTuttlingen, 
Germany) was utilized. The EuropeanxSociety forxGynecological 
Endoscopy established standards for the surgical procedures (10). 
When the surgeon could not remove a large uterus vaginally in one 
piece, surgeon preferably used the free manuel vaginal cold scalpel 
morcellation technique. Under camera visualization, the cervix is 
grabbed with a tenaculum and brought into the vagina. Breisky-
Navratil vaginal retractors are used to provide exposure and protect 
the vaginal walls, rectum, and bladder. The morcellation procedure 
is performed within the vagina with a no. 10 scalpel and a wedge 
resection technique(8). Using the intracorporeal knots approach, 
multifilament absorbing running suture was used to stitch the 
vaginal cuff. Surgeons (MG and OY) who undertake routine surgery 
carried out all of the surgical operations. In case of urinary tract and 
bowel injuries, consultations were requested from the urology and 
general surgery surgeons.

Analyzes were performed with SPSS version 26.0 (IBMiInc., 
Chicago, IL,iUSA). Normality analysisiwas realized according to 
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theiKolmogorov-Smirnovitest. Variables that did not show normal 

distribution were analyzed with theiMann-Whitney Uitest. These 

results were shown as mediani (minimum-maximum) numbers for 

each group. In theianalysis of categoricalidata, Chi-squareitest and 

Fisheriprecision test were employed. These were presented as counts 

and percentages (%). The results were 95% confidenceiinterval 

(CI). The pivalue taken statistically significantiwas <.05.

RESULTS

Comparison of demographic characteristics of groups were listed 

in Table 1. The age of all patients was between 34 and 85 years 

(median 49 years). The median age of Group I was 47 and Group II 

was 51 (p<.0001). The groups were similar in terms of body mass 

index (BMI) and subgroup BMI characteristics (p>.05). Gravidity, 

parity and previous abdominopelvic surgery did not differ between 

groups (p>.05). Previous  cesarean section rate and nulliparity 

rate were statistically higher in the morcellation group (44.7% vs 

32.3%, p=0.03; 36.5% vs 25%, p=.03, respectively). Although the 

rate of cardiopulmonary disease was found to be higher in Group 

II, the groups were alike (27.1% vs 37.5%, p=.07). Chronic pelvic 

discomfort was the most prevalent reason for surgery across the 

board for this group (43.6%). This was followed by abnormal uterine 

bleeding (33.8%) and benign adnexal mass (22.7%). Indication for 

abnormal uterine bleeding was similar between groups (27.1% 

vs 35.6%, p=.1). While chronic pelvic pain was greater in the 

morcellation group (p<.01), benign adnexal mass was greater in 

Group II (p<.01).

Comparison of laboratory, surgery and histopathological features of 

the groups were shown in Table 2. Bimanual uterine examination 

>12 weeks had a greater rate in each subgroup analysis in Group 

I (p<.05). The uterine weight of all patients ranged from 18 grams 

to 1253 grams (median 117 grams). The median uterine weight 

of the morcellation group was greater (320 grams vs 94.5 grams, 

p<.01). In the subgroup analysis of uterine weight > 250 grams, 

Group I was statistically significantly heavier in each subgroup 

(p<.05). Abdominal access via Palmer’s point and conversion to 

laparotomy were similar between groups. Although preoperative 

hemoglobin and postoperative hemoglobin values   were greater in 

Group II (p=.02; p=.01, respectively), the hemoglobin drop was not 

different among the groups (p=.3). On the other hand, the blood 

transfusion requirement rate was higher in Group I (8.2% vs 3.2%, 

p=.04). Morcellation time for Group I ranged from 1 to 17 minutes 

(median 9 minutes). The duration of all operations was between 30 

and 200 minutes (median 70 minutes). While the median operation 

time (skin incision to skin closure) of Group I was 80 minutes, it 

was 70 minutes for Group II (p<.01). The groups were similar with 

regard to duration of hospitalization. Ultrasonographically confirmed 

Table 1. Comparison of demographic characteristics of groups

Variables
All patients

(n=397,100%)
Group I

(n=85,21,4%)
Group II

(n=312,78,6%) p value

Age (years) 49 (34-85) 47 (37-65) 51 (34-85) <0.01

BMI (kg/m2) 28.2 (17.2-41.7) 28.5 (18.8-41.7) 28.1 (17.2-41) 0.5

Subgroup of BMI (n,%)
<25 kg/m2

25-30 kg/m2

30-40 kg/m2

>40 kg/m2

85 (21.4%)
177 (44.6%)
128 (32.2%)

7 (1.8%)

18 (21.2%)
37 (43.5%)
26 (30.6%)

4 (4.7%)

67 (21.5%)
140 (44.9%)
102 (32.7%)

3 (1%)

0.1

Gravidy (n) 2 (0-13) 2 (0-5) 2 (0-13) 0.1

Parity (n) 2 (0-11) 2 (0-5) 2 (0-11) 0.1

Nulliparity (n,%) 109 (27.5%) 31 (36.5%) 78 (25%) 0.03

Previous abdominopelvic surgery (n) 0 (0-4) 0 (0-4) 0 (0-4) 0.1

Previous  cesarean section (n,%) 138 (34.8%) 38 (44.7%) 100 (32.3%) 0.03

Cardiopulmonary disease (n,%) 140 (35.3%) 23 (27.1%) 117 (37.5%) 0.07

Indications (n,%)
Abnormal uterine bleeding
Benign adnexal mass
Chronic pelvic pain

134 (33.8%)
90 (22.7%)

173 (43.6%)

23 (27.1%)
8 (9.4%)

54 (63.5%)

111 (35.6%)
82 (26.3%)

119 (38.1%)

<0.01
0.1

<0.01
<0.01

BMI: Body mass index
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at least one myoma uteri (>4 cm) and histopathologically confirmed 

adenomyosis were at a greater rate  in Group I (24.7% vs 3.5%, 

p<.01; 34.1% vs 15.1%, p<.01, respectively).

The groups were similar with regard to postoperative urinary 

tract, intraoperative urinary tract and intraoperative bowel 

injuries (p=.6; p=.05; p=.3; respectively). Intraoperative bladder 

injury was detected in one participant in the morcellation group. 

In the non-morcellation group, bladder injury was detected in 
one patient intraoperatively and one patient in the postoperative 
period. All bladder injuries detected occurred on the posterior wall 
of the bladder during vesicouterine dissection. Those detected 
intraoperatively were repaired laparoscopically, while those 
detected postoperatively were performed laparotomy. In the 
morcellation group, ureteral injuryiwas found in one participant 
intraoperatively and in one participant in the postoperative period, 

Table 2. Comparison of laboratory, surgery and histopathological features of the groups

Variables
All patients

(n=397,100%)
Group I

(n=85,21,4%)
Group II

(n=312,78,6%) p value

Bimanual uterine examination (weeks) (n,%)
<12 weeks
12-16 weeks
16-20 weeks
20-24 weeks

240 (60.5%)
90 (22.7%)
44 (11.1%)
23 (5.8%)

0 (0%)
27 (31.8%)
37 (43.5%)
21 (24.7%)

240 (76.9%)
63 (20.2%)

7 (2.2%)
2 (0.6)

<0.01
<0.01
0.02

<0.01
<0.01

Uterus weight (grams) 117 (18-1253) 320 (95-924) 94.5 (18-1253) <0.01

Subgroup weight of uterus (grams)
<250 grams
250-500 grams
500-750 grams
>750 grams

315 (79.3%)
51 (12.8%)
26 (6.5%)
5 (1.3%)

24 (28.2%)
35 (41.2%)
23 (17.1%)

3 (3.5%)

291 (93.3%)
16 (5.1%)

3 (1%)
2 (0.6%)

<0.01
<0.01
<0.01
<0.01
0.03

Palmer’s point (n,%) 2 (0.5%) 0 (0%) 2 (0.6%) 0.4

Conversion to laparotomy (n,%) 9 (2.3%) 0 (0%) 9 (2.9%) 0.1

Preoperative hemoglobin (mg/dL) 12.6 (7.8-16) 12.4 (8.1-14.1) 12.7 (7.8-16) 0.02

Postoperative hemoglobin (mg/dL) 11.9 (6.9-13.7) 11.7 (6.9-13.7) 12 (7.1-15.1) 0.01

Hemoglobin drop (mg/dL) 0.6 (0.1-5.9) 0.7 (0.1-2.8) 0.6 (0.1-5.9) 0.3

Blood transfusion requirement (n,%) 17 (4.3%) 7 (8.2%) 10 (3.2%) 0.04

Operation time (minutes) 70 (30-200) 80 (35-200) 70 (30-200) <0.01

Duration of hospitalization (days) 2 (1-21) 2 (1-21) 2 (1-14) 0.1

Intraoperative urinary tract injuries (n,%)
Bladder injury
Ureteral injury

3 (0.8%)
2 (0.5%)
1 (0.3%)

2 (2.4%)
1 (1.2%)
1 (1.2%)

1 (0.3%)
1 (0.3%)
0 (0%)

0.05
0.3

0.05

Intraoperative bowel injuries (n,%)
Sigmoid colon
Rectum

3 (0.8%)
2 (0.5%)
1 (0.3%)

0 (0%)
0 (0%)
0 (0%)

3 (1%)
2 (0.6%)
1 (0.4%)

0.3
0.4
0.6

Intraoperative vaginal or perineal laceration 13 (3.3%) 10 (11.8%) 3 (1%) <0.01

Intraoperative transient hematuria 11 (2.8%) 10 (11.8%) 1 (0.3%) <0.01

Postoperative urinary tract injuries (n,%)
Bladder injury
Ureteral injury

3 (0.8%)
1 (0.3%)
2 (0.6%)

1 (1.2%)
0 (0%)

1 (1.2%)

2 (0.6%)
1 (0.3%)
1 (0.3%)

0.6
0.6
0.6

 Postoperative vaginal vault dehiscence (n,%) 4 (1%) 0 (0%) 4 (1.3%) 0.2

Postoperative surgical site infection (n,%) 3 (0.8%) 1 (1.2%) 2 (0.6%) 0.6

At least one myoma uteri (>4cm) (n,%) 32 (8.1%) 21 (24.7%) 11 (3.5%) <0.01

Adenomyosis (n,%) 76 (19.1%) 29 (34.1%) 47 (15.1%) <0.01
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while in the non-morcellation group, ureteraliinjury was observed 
in one participant in the postoperative period. In the morcellation 
group, a D-J ureteral stent was performed after laparoscopic 
extravesical ureteroneocystostomy for the full-thickness laceration 
detected intraoperatively in the left ureter. In both groups, patients 
who were diagnosed with a full-thickness laceration in the left ureter 
on the second postoperative day, first underwent nephrostomy, and 
then ureteroneocystostomy was performed via laparotomy at the 
third month. In the group without morcellation, two patients had 
a sigmoid colon injury and one patient had a rectum injury, which 
was detected intraoperatively. Sigmoid colon injuries occurred 
during extensive adhesiolysis. The rectum injury occurred while 
inserting a uterine manipulator. Primary repair of bowel injuries 
was performed via laparotomy. The surgery of six participants in 
the non-morcellation group was converted to laparotomy due to the 
presence of extensive adhesions. All nine patients who converted 
to laparotomy were in the non-morcellation group (0% vs 2.9%, 
p=.1). Intraoperative vaginal or perineal laceration was detected 
at a greater rate in the morcellation group (11.8% vs 1%, p<.01). 
Lacerations were primarily sutured. Vaginal vault dehiscence 
occurred between the 7th and 10th postoperative days. Repair 
of dehiscence was performed vaginally. Surgical site infection 
occurred between 24 and 48 hours postoperatively. Appropriate 
antibiotic therapy was prescribed.

DISCUSSION

In this current study, operation time was longer, intraoperative 
vaginal or perineal laceration and intraoperative transient hematuria 
complications were more common in the manual free vaginal 
morcellation group. Regarding other intraoperative or postoperative 
problems, the groups were comparable.

Numerous research examining various methods of morcellation 
have been published after the US Food and Drug Administration 
released their safety statement and cautionary notice regarding 
the application of laparoscopic power morcellators (11). In 
a retrospective cohort study, Meurs et al. compared power 
intraperitoneal morcellation, manual vaginal morcellation, and 
manual mini laparotomic morcellation after laparoscopic or 
robot-assisted LH or myomectomy with and without the use of an 
endoscopic bag (12). They discovered that there were no appreciable 
differences between the methods in terms of anticipated blood loss, 
duration of stay, or postoperative complications (12). 

On the other hand, Raiomono et al. compared perioperative surgical 
results between contained and freexmanual vaginalxmorcellation 
of largexuteruses following TLH. They found that contained manual 

morcellation appeared to save operative time compared with free 
morcellation (11). It has been  demonstrated that the use of a 
specimen retrieval bag surrounding the uterus during morcellation 
prevented sudden detachment of the tissues, regardless of their size, 
and allowed adequate mobilization. However, they did not evaluate 
morcellation time in their retrospective study (11). Additionally, they 
did not observe any differencexwith regard to intraoperative and 
postoperative complications between the groups (11). 

Wang et al. compared patients with uterus size larger than 12 weeks 
but smaller than 16 weeks in two groups according to whether 
free manual morcellation was performed after TLH (13). While the 
uterus size was similar between the groups, the uterine weight was 
greater in the morcellation group. There were more patients with 
myoma uteri and adenomyoma in the morcellation group. The non-
morcellation group had more  intraoperative complications, longer 
operation time and longer uterine removal time. Conversion to 
laparotomy and postoperative complications were similar between 
groups (13). 

In a meta-analysis, uterine weight >250 g, BMI ≥ 30 kg/m2, previous 
surgery history, adhesions, comorbidity and advanced age were 
identified as factors associated with operation time, complications 
and conversion to laparatomy in LH surgeries (14).

Asgari et al. investigated the elements that predict the requirement 
forxmorcellation via transvaginal or mini-laparotomy in TLH (15). 
According to multiple modified Poisson regression analysis, uterine 
cross-sectional area >36.5 cm2, uterine size >13 weeks, largest 
myoma uteri diamater >4 cm were associated with the specified 
morcellation types. Uterine length >10 cm was found to be 
unrelated (15).

In another study including patients underwent total laparoscopic 
due to malignant and benign indication, risk elements associated 
with perineal/vaginal lacerations and vaginal removal in TLH were 
examined (16). One significant risk factor for perineal or vaginal 
lacerations was a uterus transverse diameter of ≥5 cm in individuals 
with a normal-sized uterus, but interestingly, it was not in patients 
with large myomas (≥5 cm) (16).

In our study, the median age of the morcellation group was younger. 
BMI was similar between groups. Although parity did not vary among 
groups, the rate of nulliparity was greater in the morcellation group. 
It is thought that this situation increases the need for morcellation 
(16). Previous cesarean section history, which increases the risk 
of complications as stated in the literature (17), was greater in the 
morcellation group. Cardiopulmonary disease comorbidity prolongs 
the operation time and increases the risk of complications, both 
in terms of anesthesia and surgery. The groups are similar in this 
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feature. The uterine size >12 weeks had a greater rate in each 
subgroup analysis in Group I. The median uterine weight of the 
morcellation group was greater. In the subgroup analysis of uterine 
weight > 250 grams, Group I was statistically significantly heavier 
in each subgroup. The median operation time in the morcellation 
group was 10 minutes longer. Median morcellation time was 9 
minutes.  At least one myoma uteri (>4 cm) and adenomyosis were 
more common in the morcellation group. Intraoperative vaginal or 
perineal laceration and intraoperative transient hematuria were 
statistically greater in the morcellation group. Although conversion 
to laparotomy and postoperative complications were higher in 
the non-morcellation group, this difference was not statistically 
significant. 

Urinary tract injuries following laparoscopic hysterectomy were 
evaluated in a systematic study, and the total risk for LH was 
0.73%. The rates of ureteral and bladder injuries varied from 
0.02% to 0.4% and 0.05% to 0.66%, respectively (18). Inan et 
al. reported the probability of lower urinaryitract injuryiduring TLH 
was 2.01% (17). In Llarena et al.’s review, the overall incidence of 
bowel injury in gynecological laparoscopy was reported as 0.1% 
(19). Factors such as enlarged uterus, endometriosis, comorbidity, 
extensive adhesions, and previous pelvic/abdominal surgery 
increase the risk of genitourinary and bowel injuries (19,20). The 
patients analyzed in our study were at high risk of complications in 
terms of demographic and surgical characteristics. Despite these 
risks, the rate of all urinary tract injuries, both intraoperative and 
postoperative, was 1.5% and rate of bowel injuries was 0.8% in 
the entire cohort. These rates are compatible with the literature. 
Additionally, these complications did not occur during morcellation.

The most important limitation of our study is its retrospective design. 
Another weakness is that uterine length, uterine size, number of 
myoma uteri, and location of myoma uteri cannot be included in the 
analysis. We think that these factors may affect the morcellation 
procedure. Its strength is that surgical procedures are managed in a 
multidisciplinary tertiary center with the same experienced surgical 
team, and that it provides incidental data on TLH operations, as 
it includes a large cohort, as well as evaluating the effectiveness 
of morcellation. Additionally, we would like to point out that the 
patients in our study had a high risk of complications.

CONCLUSION

For large uteruses, TLH is still the best option for suitable patients 
when performed by experienced surgeons. It has been revealed 
that manual free vaginal morcellation, performed without the need 
for additional incisions, is safe, low-cost and practical in total 

laparoscopic hysterectomies with benign indications. There is a 
need for prospective studies involving the cohort at high risk of 
complications, where measurement and mapping of myoma uteri 
and uterus are recorded in preoperative ultrasound evaluation.
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