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Abstract

Background: This study aimed to assess the results of 783 total laparoscopic hysterectomies performed in our clinic for benign reasons.
Methods: This study was conducted at a tertiary hospital between January 2017 and December 2020. The results of 783 patients who
underwent total laparoscopic hysterectomy for benign indications were evaluated retrospectively, with major and minor complications
thoroughly analyzed. Patients’ demographic characteristics were evaluated, including mean age, mean parity, body mass index (BMI),
current medical diseases, previous surgeries, hysterectomy indications, operation time, uterus weights, estimated blood loss, and length
of hospital stay. The ethics committee of Istanbul Kanuni Sultan Süleyman Training and Research Hospital provided the study’s ethical
approval (Approval No. 2021.11.290). SPSS for Windows 24.0 (SPSS Inc., Chicago, IL, USA) was used for statistical analysis, and
data were presented as mean, standard deviation, and ratio, with statistical significance set at p < 0.05. Preoperative and postoperative
variables were compared using a paired t-test. Results: For the study’s 783 patients, the average age was 50.16 years (range, 33–
82), average parity was 3.26 (0–16), and average BMI was 24.37 (21–33) kg/m2. Uterine myoma was the most common reason for
hysterectomy in 244 (31.16%) patients, followed by abnormal uterine bleeding in 239 (30.52%) patients. The rate of major complications
was 46 (5.8%), and the rate of minor complications was 42 (5.5%). Overall, there were 88 (11.30%) complications. The complication
rate and operation indications were comparable to those reported in the literature. Conclusions: Although Laparoscopic hysterectomy is
a minimally invasive type of hysterectomy, surgeons should be aware of potential complications during the procedure. Early diagnosis
and management of complications reduce morbidity and mortality.
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1. Introduction
Hysterectomy is an elective gynecological surgical

procedure performedworldwide [1]. It can be performed by
abdominal, vaginal, laparoscopic, or robotic surgery. Vagi-
nal hysterectomy was first performed by Recamier in 1829,
and abdominal hysterectomy by Charles Clay in 1843 [2].
Laparoscopic hysterectomy was first performed by Reich
et al. [3]. An increase in the rate of total laparoscopic
hysterectomy (TLH) has been observed for hysterectomies
performed for benign indications [4]. In a recent study
in England, the rate of TLH increased from 16% to 47%
among all hysterectomies performed in the last seven years,
whereas the rate of abdominal hysterectomy decreased from
73% to 46% [5]. Lee SH et al. [6] found no difference in
complication rates in the meta-analysis outcomes compar-
ing vaginal hysterectomy (VH) and TLH. Allam et al. [7]
reported fewer complications in the TLH group using the
electrosurgical bipolar vessel sealing technique than in the
total abdominal hysterectomy (TAH) and VH groups. La-
paroscopic hysterectomy results in less blood loss than ab-
dominal hysterectomy. Lower rates of wound infections,
shorter hospitalization times, and less workforce loss due
to shorter patient recovery times have led to a rapid in-
crease in the popularity of laparoscopic hysterectomy [8].

Currently, minimally invasive methods are recommended
in hysterectomies performed for benign reasons [9]. In
gynecology, uterine fibroids are very common, adversely
affecting women’s health and pregnancy. It is important
to choose an effective treatment. Compared with laparo-
tomy, laparoscopic myomectomy reportedly involves less
blood loss, shorter hospital stay, shorter recovery period
and higher pregnancy rate [10,11].

While laparoscopic hysterectomy is a minimally inva-
sive procedure, surgeons must be aware of potential TLH
complications and be able to recognize and manage poten-
tially fatal TLH complications. This study aimed to assess
the results of 783 total laparoscopic hysterectomies per-
formed in our clinic for benign reasons.

2. Materials and Methods
This descriptive study was conducted at Kanuni Sul-

tan Suleyman Training and Research Hospital from Jan-
uary 2017 and December 2020. This study adheres to the
provisions of the Helsinki Declaration and was approved
by the ethics committee of Istanbul Kanuni Sultan Süley-
man Training and Research Hospital (Approval Number:
2021.11.290). All patients provided written informed con-
sent before surgery. Of the 797 patients involved in this
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study, 14 were excluded: 12 hadmissing records due to lack
of postoperative follow-up, and two had histopathological
malignancy results. The 783 women (aged 40 to 80 years)
who underwent TLH for benign indications were reviewed
retrospectively.

The demographic characteristics of the patients were
assessed, including mean age, mean parity, body mass in-
dex (BMI), current medical diseases, previous surgeries,
hysterectomy indications, operation time, uterus weights,
estimated blood loss, length of hospital stay, and major and
minor intraoperative and postoperative complications. The
preoperative and postoperative hemoglobin difference was
measured. Operation time was defined as the time between
the first incision in the umbilicus and the removal of the
primary trocar. Uterus weight was measured using a preci-
sion scale at the pathology laboratory immediately after the
procedure. All operations were performed by consultants
and specialists. The length of hospital stay was measured
from the day of procedure until discharge. Patients who ex-
perienced postoperative spontaneous micturition and defe-
cation were quickly mobilized; patients with no significant
complaints were discharged. Pelvic examinations, cervical-
vaginal smears, and endometrial sampling were preopera-
tively performed.

Patients received mechanical bowel cleansing with a
rectal enema the night before the procedure. All patients
received 1 g of cefazolin intravenously one hour before
surgery and six hours afterward. For thromboembolism
prevention, 0.4 mL of enoxaparin was administered subcu-
taneously eight hours before the procedure and continued at
24-hour intervals throughout hospitalization. Patients were
postoperatively monitored for one month. The study’s data
were collected over the course of six months.

2.1 Surgical Technique

All surgeries were performed under general anesthe-
sia and in the dorsal lithotomy position by the same group
of surgeons. All patients had a Foley catheter inserted into
their bladders, and a nasogastric tube was placed in their
stomachs. The procedures were carried out using a 10-mm
30° telescope, advanced bipolar electrocoagulation (Liga-
Sure, Covidien, MA, USA), classic bipolar electrocoagu-
lation (Robi bipolar, Karl Storz Company, Tutlingen, Ger-
many; Unipolar hook, Karl Storz Company, Tutlingen, Ger-
many), and a uterine manipulator (Rumi II, Cooper Surgical
Inc., Trumbull, CT, USA). In these operations, themultiport
technique was used.

Following a 5 mm vertical incision in the umbilicus,
the umbilicus was lifted with laundry clamps. A Verres
needle was inserted into the abdomen (14 mmHg pressure),
pneumoperitoneum was achieved, and a 10-mm trocar was
inserted into the abdomen. For patients with prior abdomi-
nal surgery and suspected periumbilical adhesions, the pri-
mary trocar was introduced 2–3 cm below the left subcostal
border on the left midclavicular line, also known as the

Palmer point, followed by the insertion of a 10-mm 30°
telescope into the abdomen. The second and third incisions
were made 3 cm medial to the right and left anterior su-
perior iliac spines of the abdomen to the avascular lower
quadrants, and 5-mm trocars were inserted into these inci-
sions. A third 5-mm trocar was inserted into the suprapubic
region at the midline, 6 cm above the pubic symphysis. The
round ligaments and uterine ovarian or infundibula pelvic
ligaments were coagulated and cut on both sides with a Lig-
asure (Medtronic USA Inc., Minneapolis, MN, USA). The
bladder was removed from the cervix using blunt and sharp
dissections. The uterine arteries were coagulated and cut
bilaterally. The parametrial tissues around the cervix were
coagulated and cut with a Ligasure, and bleeding was con-
trolled with Robi classical bipolar electrocoagulation. The
uterus was then removed from the uterovaginal tract. Mor-
cellation with a scalpel was used to remove the uterus from
the vaginal tract when necessary. The vaginal cuff was la-
paroscopically sutured with a V-loc zero-numbered wound
closure suture (Medtronic, Minneapolis, MN, USA).

2.2 Statistical Analysis
SPSS for Windows 24.0 (SPSS Inc., Chicago, IL,

USA) was used for statistical analysis. The data are pre-
sented as mean, standard deviation, and ratio Statistical sig-
nificance was set at p < 0.05. The Kolmogorov–Smirnov
test was used to assess the normality of the distribution of
continuous variables. A paired t-test was used to evaluate
preoperative and postoperative variables.

3. Results
The 783 patients had a mean age of 50.16 ± 7.67

years. The mean parity was 3.26 ± 1.95; the data of par-
ity was normally distributed and calculated with mean and
standard deviation, and the mean BMI was 24.37 ± 1.84
kg/m2. Sixty-one percent of the patients were menopausal,
and 39% were of reproductive age. The proportion of
patients who had undergone abdominal surgery was 241
(30.7%); cesarean section (n = 135, 17.2%)was themost re-
cent surgery, and salpingo-oophorectomy (n = 468, 59.7%)
was the most concurrent surgery. The demographic charac-
teristics of the patients are presented in Table 1.

As shown in Table 2, the most common indications for
operation were uterine myoma (n = 244, 31.16%), and ab-
normal uterine bleeding (n = 239, 30.52%). As shown in Ta-
ble 3, the operative time was 112.92 ± 17.31 minutes, and
the mean hemoglobin loss was 1.49± 1.25 g/dL. The dura-
tion of hospitalization was 2.37± 0.72 days, and the uterus
weight was 180.57 ± 31.07. As for histopathology results
(Table 4), 320 (40.8%) of the patients had uterine myoma
(the most common histopathological result), 84 (10.72%)
had adenomyosis, and 90 (11.5%) had adenomyosis.

Major complications (Table 5) were observed in 46
(5.8%) patients, and minor complications in 42 (5.5%). We
identified and managed the complications early, and only
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Table 1. Demographic features.
Demographic features Mean ± SD Range

Age (years) 50.16 ± 7.67 33–82
Parity (number) 3.26 ± 1.95 0–16
BMI (kg/m2) 24.37 ± 1.84 21–33
Menopause 478 (61.0)
Premenopause 306 (39.0)

Previous pelvic surgery n = 241 (30.8%)

Cesarean operation 135 (17.2)
Myomectomy 3 (0.4)
Appendectomy 19 (2.4)
Cholecystectomy 20 (2.6)
Other surgeries 64 (8.1)

Simultaneous surgery n = 783 (100%)

Salpingectomy 285 (36.4)
Salpingo-oophorectomy 468 (59.8)
Colposuspension (Burch) 30 (3.8)
Values are presented as mean ± SD or n (%).
BMI, body mass index.

Table 2. Operative indications for total laparoscopic
hysterectomy.

Indications n %

Uterine myoma 244 31.16
Abnormal uterine bleeding 239 30.52
Adnexal mass 71 9.06
Cervical intraepithelial neoplasia 53 6.76
Endometrial hyperplasia without atypia 52 6.64
Postmenopausal bleeding 44 5.61
Endometrial polyp 40 5.10
Adenomyosis 25 3.19
Uterine prolapse 15 1.91

Table 3. Results of total laparoscopic hysterectomy.
Mean ± SD Range

Operative time (min) 112.92 ± 17.31 48–170
Pre- and postoperative mean
hemoglobin loss (g/dL)

1.49 ± 1.25 1–4

Length of hospital stay (d) 2.37 ± 0.72 1–10
Weight of uterus (g) 180.57 ± 31.07 75–320

three (0.38%) had to be re-operated. In our study, nine
(1.15%) patients converted to laparotomy: two (0.25%)
were due to anatomical difficulties and widespread intra-
abdominal adhesions, two (0.25%) were due to intractable
bleeding, two (0.25%) were due to intestinal injury, and
three (0.38%) due to ureteral injury. Six (0.8%) bladder in-
juries occurred during anterior peritoneal dissection of the
broad ligament from the bladder in patients with a history of
abdominal surgery. All bladder injuries were observed in-
traoperatively and repaired laparoscopically. Three (0.4%)
ureteral injuries occurred while attempting to seal the uter-

Table 4. Histopathology results of total laparoscopic
hysterectomy.

Histopathology results n (%)

Uterine myoma 320 (40.8)
Adenomyosis 84 (10.72)
Adenomyosis + myoma 90 (11.5)
Cervical intraepithelial neoplasia 65 (8.30)
Endometrial polyp 54 (6.89)
Para ovarian cyst 30 (3.83)
Benign ovarian cyst 45 (5.74)
Endometrial hyperplasia 55 (7.02)
Atrophic endometrium 22 (2.80)
Endometrioma 18 (2.29)

ine arteries and control bleeding. Three (0.38%) intesti-
nal complications occurred: two were noticed during the
surgery and treated with sutures after conversion to laparo-
tomy, while the other was detected on postoperative day
one, for which the damaged large intestine was repaired
with reoperation. Mean intraoperative hemoglobin loss was
1.49 ± 1.25 g/d. Inferior epigastric vein injury occurred in
one case (0.12%) due to the placement of accessory trocars.

Table 5. Complications.
Major complications N = 46 (5.8%)

Bleeding requiring blood transfusion 14 (1.8)
Conversion to laparotomy 9 (1.1)
Ureteral injury 3 (0.4)
Bladder injury 6 (0.8)
Vaginal cuff dehiscence 5 (0.6)
Bowel injury 3 (0.4)
Reoperation 3 (0.4)
Vascular injury 1 (0.1)
Intra-abdominal hematoma 2 (0.2)

Minor complications N = 42 (5.5%)

Fever 18 (2.30)
Vaginal cuff infection 4 (0.51)
Trocar site infection 6 (0.76)
Mild ileus 5 (0.63)
Shoulder pain 4 (0.51)
Vaginal cuff bleeding 5 (0.63)

4. Discussion

While laparoscopic surgery has become more com-
mon in gynecology, replacing open surgical procedures as
the preferred method in most cases, complications are fre-
quently reported. In the study, the major complication rate
was 5.8%, with an overall rate of 11.3%. We identified and
managed the complications early, and only three (0.38%)
required re-operation. Surgeons should be aware of TLH
complications and be able to recognize and manage them,
as these complications can be fatal. The most common rea-
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sons for hysterectomy were uterine myoma (31.16%) and
abnormal uterine bleeding (30.52%).

Although there has been no change in hysterectomy
indications for at least 50 years, alternative operative meth-
ods have recently begun to expand. TLH has recently be-
come an option, with rapidly increasing popularity and ap-
plicability. Driessen et al. [12] reported that the incidence
of laparoscopic hysterectomy increased from 3% in 2002
to 10% in 2007 and 36% in 2012 in the Netherlands. Ac-
cording to the results of a 2015 Cochrane review [13] that
evaluated the most appropriate hysterectomy technique for
benign indications, vaginal hysterectomy was notably su-
perior to the abdominal and laparoscopic approaches and
was recommended as the first-choice modality. Patients for
whom vaginal hysterectomy is unsuitable may undergo a
laparoscopic procedure to avoid abdominal hysterectomy;
however, it should be noted that laparoscopic hysterectomy
is associated with more urinary tract complications.

The main concern in laparoscopic hysterectomy is the
increased rate of complications in the urinary system com-
pared to that of other hysterectomy techniques [14]. In
a study comparing 3190 laparoscopic hysterectomies with
abdominal and vaginal approaches, Donnez et al. [15] re-
ported that the laparoscopic approach was not associated
with an increase in major complications when performed
in experienced hands. Different complication rates related
to TLH have been reported in the literature. Fuentez et al.
[16] reported a major complication rate of 1.93% and a mi-
nor complication rate of 4.29% in 2888 cases. Moreover,
Wattiez et al. [17], Makinen et al. [18], Tamburacı et al.
[19], and Buhur et al. [20] reported complication rates of
19% in 2434 cases, 11.7% in 1647, cases, 9.3% in 300 cases,
and 8.86% in 158, respectively. The rate of major compli-
cations in the current study was 5.8% and the rate of minor
complications was 5.5%. The overall complication rate, in
line with the aforementioned literature, was 11.3%. In pa-
tients with previous abdominal surgery and suspected peri-
umbilical adhesions, the primary trocar was introduced at
Palmer’s point. Blunt and sharp dissections were performed
carefully to remove the bladder from the cervix, especially
for patients with prior abdominal surgery.

The literature’s most common indications for hys-
terectomy are uterine myoma and abnormal uterine bleed-
ing [21]. Herein, uterine myoma (31.16%) and abnormal
uterine bleeding (30.52%) were the most common causes
of hysterectomy. In the literature, the conversion rates from
laparoscopy to laparotomy range from 0.03% to 6.6% (Kim
et al. [22], Lijoi et al. [23], Housmans et al. [24], Settles
et al. [25], Takahashi et al. [26], Casarin et al. [27]). Don-
nez. O andDonnez. J [28] reported that the most significant
risk factors for conversion to laparotomy were previous ce-
sarean section and pelvic surgery. However, in that study,
in cases with such history and suspicion of periumbilical
adhesion, the primary trocar was not introduced classically
from the umbilicus, but from the Palmer point. In our study,

nine (1.15%) patients converted to laparotomy. Chapron et
al. [29] revealed a mean hemoglobin loss of 1.3 g/dL in a
series of 96 laparoscopic hysterectomy cases. O’Hanlan et
al. [30] have shown a mean blood loss of 130 ± 189 mL
in their study of 830 patients. Our mean hemoglobin loss
during and after surgery was 1.49 ± 1.25 g/dL.

Wong et al. [31] reported a urinary tract injury rate
of 0.24%. Bladder injury is three times more common than
ureter injury and is usually due to the use of a monopolar
energy source longer than necessary while performing an-
terior peritoneal dissection of the broad ligament, or colpo-
tomy in cases with prior abdominal surgery. In our patients
with bladder injury, bladder catheterization was continued
for 10 days after surgery to prevent vesicovaginal fistula
formation and to help the bladder healing. During the post-
operative period, no vesicovaginal or ureteral vaginal fistu-
las were observed.

Three (0.4%) ureteral injuries occurred while attempt-
ing to seal the uterine arteries and control bleeding. All
ureteral injuries were observed during the operation, and
a urologist was called to the operating room for assistance.
A double-J catheter was inserted into the ureter, and con-
version to laparotomy was required for the ureter to be re-
paired. Double-J catheterization was continued for 21 days
postoperatively. No vesicovaginal or ureteral vaginal fis-
tulas were observed during postoperative follow-up. Al-
though laparoscopic hysterectomy is a minimally invasive
type of hysterectomy, surgeons should be aware of potential
complications during the procedure. Early diagnosis and
management of complications reduce morbidity and mor-
tality.

We used a uterine manipulator in all cases, permitting
the desired mobilization of the uterus, removal of adjacent
organs (e.g., bladder and ureter) from the surgical area, and
minimizing the risk of injury.

Vaginal cuff dehiscence after TLH can occur sponta-
neously or after coitus. Postoperative coitus is one of the
most frequent triggers of vaginal cuff dehiscence. Hur et al.
[32] have reported that rupture of the vaginal cuff in TLH is
associated with electrosurgery-related suboptimal healing,
tissue necrosis, and devascularization.

Other risk factors for vaginal cuff dehiscence include
smoking, obesity, constipation, menopause, vaginal infec-
tion, and hematoma formation. Additionally, suture tech-
niques used in laparoscopy may be effective in preventing
vaginal cuff dehiscence. Siedhoff et al. [33] did not observe
vaginal cuff dehiscence in any patient who received barbed
sutures. Although we used one-way barbed sutures in our
clinic, five (0.6%) patients had vaginal cuff dehiscence in
the third week after surgery due to coitus. The vaginal cuff
was then sutured secondarily through the vaginal route.

Shen et al. [34] reported an intestinal complication
rate of six (2.11%) in their study of 284 cases. In our study,
three (0.38%) intestinal complications occurred: two were
noticed intraoperatively and treated with sutures after con-
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version to laparotomy. The other was detected on the first
postoperative day; the damaged large intestine was repaired
with reoperation. Early diagnosis of intestinal complica-
tions is vital because of the high morbidity and mortality
risk. Inferior epigastric vein injury occurred in one of our
cases (0.12%) due to the placement of accessory trocars,
a rate consistent with that reported in the literature (0.1–
6.4%) [35]. The injury was treated with bipolar electro-
cautery and fascia closure sutures without converting to la-
parotomy. This highlights the importance of paying atten-
tion to accessory trocar placement; complications related to
insertion are rare, but the mortality rate is 13% [36].

The duration of TLH is generally longer than that of
other hysterectomy methods [37]. However, differences
between the average operation timesmay depend on the sur-
geon’s laparoscopic experience, patient characteristics, ad-
equacy of equipment, and the auxiliary team. Perino et al.
[38] reported an average operative time of 104.1 ± 26.98
min, Bonilla et al. [39] reported 123 min, and Cheung et
al. [40] reported 108.2 min. Our mean operative time was
112.92 ± 17.31 min. Candiani et al. [41] reported the hos-
pital stay as 2.7 days and Morelli et al. [42] as 2.9 days
in laparoscopic hysterectomy. In our study, it was 2.37 ±
0.72 days. The averageweight of the uteri removedwas 180
g; this value is lower than the mean uterus weight reported
elsewhere (220–259 g) [43,44]. For this reason, morcella-
tion with a laparoscopic cold knife to remove the uterus was
necessary in 54.8% of cases.

The data were meticulously collected, and the sample
size was deemed to be sufficient for the estimation. The ef-
fects of surgical experience, which may have an impact on
every parameter, were determined in this study. Our find-
ings should contribute to the formulation of alternative ap-
plication options.

Limitations of the study include the short-term follow-
up period. Moreover, the study was descriptive and retro-
spective and was conducted in a Turkish tertiary hospital;
these factors may have limited the ability to draw causal
relationships and the generalizability of the study.

5. Conclusions
Although laparoscopic hysterectomy is a minimally

invasive type of hysterectomy, surgeons should be aware
of potential complications of TLH, and be able to recognize
andmanage TLH complications, as these complications can
be fatal. Early diagnosis and management of complications
reduce morbidity and mortality.
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