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Abstract: Objective: To investigate the feasibility of total laparoscopic hysterectomy (TLH) for complex cases such as 
a large uterus, cervical myoma, broad-ligament myoma, and severe pelvic adhesion, which remains controversial. 
Methods: In this study, 140 complex cases of TLH (study group), 150 complex cases of hysterectomy via laparotomy 
(control group 1), and 126 routine cases of TLH (control group 2) were included. In the study group, preoperative 
pelvic magnetic resonance imaging (MRI) examination was performed for full assessment. The intraoperative proce-
dures performed included upshifting the abdominal puncture point, freeing the ureters, filling the bladder, rectal fin-
ger examination to identify and separate adhesions, and resection via the vaginal approach. The three groups were 
observed for surgical complications, operating time, intraoperative blood loss, and postoperative recovery. Results: 
TLH was successfully completed in the study group. Intraoperative blood loss was significantly lower in the study 
group than in control group 1 (P < 0.05). Postoperative exhaust time and hospital stay were significantly shorter in 
the study group than in control group 1 (P < 0.05). The decrease in hemoglobin level was significantly greater in the 
study group than in control group 1 (P < 0.05). No significant difference in the incidence of postoperative complica-
tions was observed between the study group and control group 1 (P > 0.05). Conclusions: TLH was feasible and 
safe, and can be used as the preferred surgical method. Adequate preoperative evaluation, experienced surgeons, 
and advanced endoscopic devices are keys to the guaranteed success of TLH.
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Introduction

In China, nearly one million cases of total hys-
terectomy are documented each year. Total 
laparoscopic hysterectomy (TLH) has rapidly 
gained popularity as one of the most commonly 
used hysterectomies within less than 30 years 
[1-4]. It has advantages such as small surgical 
wound, quicker recovery, no need for abdomi-
nal incision [5-7], and lower incidence of deep 
vein thrombosis [8]. However, for complex 
cases such as a large uterus (uterine weight  
of > 280 g or at a gestational period of ≥ 12 
weeks), cervical myoma, broad-ligament myo- 
ma, and severe pelvic adhesion, TLH is difficult 
to perform or associated with intraoperative 
complications. In these cases, TLH needs to be 
converted to laparotomy [9, 10]. Nowadays, 
minimal incision and “delicate and precise dis-
section” [11] have become increasingly pre-

ferred. Thus, whether TLH can be performed 
safely for the aforementioned complex cases is 
worthy of further research and investigation by 
clinicians. Previous studies [12-18] found that 
in hysterectomy for complex cases such as a 
large uterus, the application of laparoscopy can 
reduce intraoperative bleeding and postopera-
tive pain, and shorten hospital stay.

The degree of difficulty, combined pathological 
factors, and surgeon experience are the deter-
mining factors of surgical success [12]. We ret-
rospectively analyzed the clinical data of 
patients who underwent TLH performed by two 
experienced surgeons with high surgical vol-
ume in the last 3 years [19]. The patients under-
went preoperative pelvic magnetic resonance 
imaging (MRI) examination [20] for full assess-
ment. The intraoperative operations performed 
with TLH included upshifting the abdominal 
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puncture point [21, 22], freeing the ureters, fill-
ing the bladder, rectal finger examination to 
identify and separate adhesions, and resection 
via the vaginal approach [14, 23], with satisfac-
tory outcomes. This study compared between 
TLH and hysterectomy via laparotomy for com-
plex cases, and between complex and routine 
TLH cases. The objective was to investigate the 
safety and feasibility of TLH for complex cases 
and share the operative experience in these 
cases with other surgeons.

Materials and methods

Subjects

From January 2012 to February 2015, 140 
complex cases of TLH in the First Affiliated 
Hospital of Soochow University were per-
formed. The patients were 39 to 58 years old. 
The study group included the following sub-
groups: the large uterus subgroup, 49 cases 
(uterine weight of 280-2000 g/uterus or at a 
gestational period of 12-22 weeks); the “huge 
broad-ligament myoma and cervical myoma” 
subgroup, 46 cases (myoma diameter of > 5 
cm); the pelvic adhesion subgroup, 25 cases 
(with history of cesarean delivery or severe 
endometriosis); and the other subgroup, 20 
cases (with other coexisting complex factors). 
Control group 1 included 150 complex cases of 
TLH, with the patients’ ages ranging from 45 to 
61 years and uterine sizes ranging from 12 to 
25 gestational weeks, or with one or more com-
plex factors. Control group 2 included 126 
cases of routine laparoscopic hysterectomy, 
with the patients’ ages ranging from 45 to 65 
years and uterine sizes < 12 gestational weeks. 
The purpose of setting up the second control 
group was to understand and compare the dif-
ferences in the surgical time, intraoperative 
blood loss, hospital stay, postoperative compli-
cations, and hospital costs between difficult 
and general laparoscopic hysterectomy. This 
study was conducted in accordance with the 
declaration of Helsinki. This study was conduct-
ed with approval from the Ethics Committee of 
Soochow University. Written informed consent 
was obtained from all participants.

Surgical procedures

For the study group, the procedure was per-
formed with the patient in the bladder lithotomy 
position. The hips were extended 10 cm from 

the bed edge, and the lower limbs were fully 
extended outward. The appropriate uterus-lift-
ing cup was selected. The puncture hole for 
laparoscope placement was made 5-6 cm 
above the fundus. For the patients who were at 
> 16 gestational weeks of their pregnancy, the 
midpoint of the navel and xiphoid line, also 
known as the Li-Huang point, was selected as 
the location for laparoscope placement. To 
obtain the best exposure of the surgical field, a 
30° laparoscope was selected.

Vessels were treated as follows: If the vessels 
were too close to the uterine horn during the 
separation of the annex, which might easily 
result in bleeding, the vessels were slightly kept 
away from the uterine horn. The uterine artery 
and vein were freed and exposed slightly above 
the uterine isthmus. Then, a bipolar electroco-
agulation probe (Shanghai Kangji Medical 
Devices Co., Ltd., Shanghai, China) was used to 
solidify the vessels and form a coagulation 
zone about 1.0 cm long. The end close to the 
pelvic wall was clamped with a plastic clip 
(Nanchang Guangshuo Medical Devices Co., 
Ltd., Nanchang, China). Then, an ultrasonic 
knife (Johnson & Johnson Medical Equipment 
Co., Ltd., Shanghai, China) was used to ampu-
tate the uterine artery and vein at the lateral 
side of the coagulation zone [24]. The ureters 
were pushed outward for processing the peri-
uterine tissues close to the cervical side and 
for completing the TLH.

In huge broad-ligament myoma and cervical 
myoma, the myoma pushed the ureters 
between the lateral side of the myoma and the 
pelvic wall, and its blood supply still mainly 
came from the tumor pedicle attached to the 
uterine. Thus, TLH for such cases was per-
formed as follows: The uterus-lifting cup was 
used to firmly push the uterus upward. Normally, 
the peritonea at the anterior and posterior 
lobes of the broad-ligament were opened after 
amputating the annex for the direct approach 
toward the myoma surface. Then, the capsules 
were separated and pushed away, closely 
attaching them to the myoma surface. At this 
time, the ureters were pushed open to expose 
their directions or to at least free the ureters. If 
necessary, retrograde ureteral catheterization 
was performed intraoperatively. In order to 
reduce bleeding, a diluted pituitrin solution was 
injected in the tumor pedicle. After that, the 
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uterine vessels were treated. TLH for cervical 
myomas was similar to that used in a transab-
dominal surgery. After coagulating and cutting 
the uterine artery and vein, the cervical myoma 
was eliminated, followed by hysterectomy. The 
endovascular blood vessel ends were coagu-
lated through two-point coagulation, avoiding 
excessive coagulation, which can lead to rectal 
injury.

TLH for pelvic adhesion was performed as fol-
lows: When previous cesarean section resulted 
in adhesion between the bladder and lower-mid 
segments of the anterior uterine wall, a uterus-
lifting cup was used to firmly push the uterus 
upward to cause tension to the adhesion. The 
bladder-cervix gap was gradually separated, 
and then the bladder was pushed downward, 
during which the anterior uterine wall should be 
attached as closely as possible to avoid dam-
aging the bladder. Moreover, most cesarean 
sections result in adhesions mainly forming at 
the surgical scar (Figure 1), and no adhesion or 
only loose adhesion might form between the 
bladder and cervix. Therefore, separation of the 
bladder-cervix gap from the lateral vesical crypt 
was used as a breakthrough point so that the 
bladder could be separated from the cervix. 
Thereafter, the scar at the peritoneal reentry 
was cut to avoid damage and reduce bleeding. 
The uterus-rectum space was found at the 
adhesion of the posterior uterine wall, and then 
a sharp and blunt dissection was performed. 
For severe dense adhesions, an ultrasonic 
knife could slowly remove the uterine serosa at 
the adhesion site from up to bottom to avoid 
intestinal injury. In the presence of an ovarian 
chocolate cyst, the ovary would adhere to the 
lateral pelvic wall and rectum. Liquid would be 
absorbed clearly. Then, the ovary was lifted, 
and one suction head was used to absorb the 
liquid and simultaneously bluntly separate the 
adhesions between the ovary, pelvic wall, and 

uterine. After the ovary was freed and returned 
to its normal condition, the dissection was per-
formed according to the routine procedures.

After TLH, the intra-bag morcellation technique 
and “cut the apple” morcellation technique via 
the vagina approach were used to resect the 
tissue. In control groups 1 and 2, the opera-
tions were completed by using routine surgical 
methods.

Observation indexes

The observation indexes included the general 
conditions of the patients (age, size of the uter-
us, and operation indications), estimated intra-
operative blood loss, operating time (from cut-
ting the skin to the completion of the incision 
suture), postoperative anal exhaust time, pre-
operative and postoperative decrease in hemo-
globin level, mean length of hospital stay, surgi-
cal complications (intraoperative visceral inju-
ry, intraoperative bleeding, postoperative inci-
sion infection, vaginal stump polyps, organ 
prolapse, etc.), surgery and anesthesia costs, 
and total hospital cost. The observation index-
es were based on the intraoperative and post-
operative records in the Haitai electronic medi-
cal record system, preoperative and postopera-
tive laboratory sheets, body temperature, and 
follow-up survey.

Statistical analyses

All statistical analyses were performed by using 
the SPSS 17.0 software (SPSS Inc., Chicago, IL, 
USA). Data were presented as mean ± SD. 
Comparisons between two groups were per-
formed by using the t test, and quantitative 
data and rate comparisons were performed by 
using the χ2 test. P values of < 0.05 were con-
sidered statistically significant.

Results

Overall treatment outcome

Surgery was successfully completed in all the 
patients in the three groups, with a success 
rate of 100%. None of the patients in the study 
group and control group 2 was converted to 
laparotomy, and no serious intraoperative 
bleeding or serious ureter, bladder, or bowel 
injury occurred in the three groups.

Figure 1. There was no dense or only loose adhesion 
formed between the bladder and cervix.
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Operation time and estimated intraoperative 
blood loss

The operation times in the study group, control 
group 1, and control group 2 were 129.42 ± 
3.70, 106.54 ± 6.24, and 110.34 ± 4.23 min, 
respectively. The amounts of intraoperative 
blood loss in the three groups were 52.79 ± 
4.20, 103.02 ± 21.83, and 49.18 ± 13.87 ml, 
respectively. Operation time was significantly 
longer in the study group than in control groups 
1 and 2 (P1=0.0055, P2=0.0042). Intrao- 
perative blood loss was significantly lower in 
the study group than in control group 1 
(P1=0.0173), with no significant difference with 
control group 2 (P2=0.6884; Table 1).

Postoperative exhaust time, hospital stay, and 
decreased hemoglobin level

The postoperative exhaust times in the study 
group, control group 1, and control group 2 
were 20.12 ± 0.38, 30.21 ± 2.43, and 19.43 ± 
0.96 h, respectively. The lengths of hospital 
stay in the three groups were 4.12 ± 0.45, 6.52 
± 1.25, and 3.97 ± 0.62 days, respectively. The 

nation. The postoperative conventional patho-
logical examination result suggested type I 
endometrial adenocarcinoma. Thus, the patient 
underwent an additional surgery after TLH.

In control group 1, two patients had wound fat 
liquefaction, with one having vaginal bleeding 
on postoperative day 9 and the other having 
postoperative high fever. In control group 2, 
one patient had vaginal fluid with fever on post-
operative day 11 and another patient had vagi-
nal bleeding 3 months after surgery. The inci-
dence rate of postoperative complications in 
the study group was 2.85%. There was no sig-
nificant difference between the study group 
and the control group (P1=1, P2=0.9749, Table 
3).

Hospital cost

Table 4 shows that the study group had signifi-
cantly higher hospital costs than control group 
2 (P2=0.0334). This was mainly due to the pro-
longed operation time, which resulted in 
increased cost of anesthesia. The hospital 
costs in the study group and control group 2 

Table 1. Comparison of intraoperative situations 
among the three groups

Group Cases Operation time 
(min)

Estimated blood 
loss (ml)

Study 140 129.42 ± 3.70 52.79 ± 4.20
Control 1 150 106.54 ± 6.24 103.02 ± 21.83
Control 2 126 110.34 ± 4.23 49.18 ± 13.87
P1 0.0055 0.0173
P2 0.0042 0.6884
Note: P1: Comparison between the study group and the control 
group 1; P2: Comparison between the study group and the control 
group 2.

Table 2. Comparison of postoperative anal exhaust 
time and hospital stay among the three groups

Group Cases
Postoperative 
exhaust time 

(h)

Postoperative 
hospital stay 

(d)

Decreased 
hemoglobin 
amount (g/l)

Study 140 20.12 ± 0.38 4.12 ± 0.45 11.01 ± 0.74
Control 1 150 30.21 ± 2.43 6.52 ± 1.25 15.87 ± 6.37
Control 2 126 19.43 ± 0.96 3.97 ± 0.62 10.14 ± 0.90
P1 0.0021 0.0352 0.0266
P2 0.3115 0.8728 0.2655
Note: P1: Comparison between the study group and the control 
group 1; P2: Comparison between the study group and the control 
group 2.

decreased hemoglobin levels in the three 
groups were 11.01 ± 0.74, 15.87 ± 6.37, 
and 10.14 ± 0.90 g/l, respectively. Post- 
operative exhaust time and length of hospi-
tal stay were significantly shorter in the 
study group than in control group 1 
(Postoperative exhaust time P1=0.0021, 
length of hospital stay P1=0.0352). The 
decrease in hemoglobin level was signifi-
cantly higher in the study group than in 
control group 1 (P1=0.0266). No signifi-
cant differences in the above-mentioned 
indexes were found between the study 
group and control group 2 (P > 0.05; Table 
2).

Postoperative complications

In the study group, one patient had bleed-
ing from the vaginal stump on postopera-
tive days 9 and 13. One patient had hemor-
rhage from the vaginal stump on postoper-
ative day 16. Therefore, uterine arterial 
embolization was performed under digital 
subtraction angiographic guidance, and 
the patient was discharged after the bleed-
ing was stopped. One patient was found as 
having atypical endometrial hyperplasia in 
an intraoperative rapid pathological exami-
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were significantly higher than those in control 
group 1 (P1 < 0.0001). This was mainly due to 
the longer operation time required for TLH. In 
general, the difference in total hospital cost 
between the study group and control group 1 
was less significant than the difference in sur-
gery cost plus anesthesia cost between the 
two groups. This indicated that compared with 
control group 1, the study group had shorter 
time to hospital discharge, which could offset a 
portion of the surgery cost. The higher surgery 
cost in the study group was mainly caused by 
the use of many kinds of surgical instruments 

uterus (uterus size at ≥ 12 gestational weeks  
or uterine weight of > 280 g), histories of cesar-
ean section and endometriosis caused by pel-
vic adhesion, huge broad-ligament myoma, and 
cervical myoma could be called complex cases 
of TLH. Since the clinical application of TLH, the 
proportion of hysterectomy cases in our hospi-
tal has gradually declined and experience with 
TLH has gradually accumulated. Even uteruses 
of about 20 gestational weeks in size could 
also be resected safely, with the largest uterus 
resected by TLH ever reported to date being 
3000 g. In this study, two patients had large 
uteruses of 2000 and 1750 g, respectively 
(Figures 2 and 3). Histories of abdominal and 
pelvic surgeries and cesarean section, huge 
cervical myoma, or broad-ligament myoma are 
no longer the absolute contraindication of TLH, 
and the surgical success rate in these patients 
is close to 100%.

In this study, TLH was successfully completed 
in 140 cases in the study group, with a success 
rate of 100%, indicating that TLH is feasible. 
However, the procedure should be performed 
by physicians with experienced laparoscopic 
skills. The study groups showed less blood loss, 
less pain, and quicker postoperative recovery. 
Early postoperative exhaust time could facili-
tate patients’ return to oral intake and postop-
erative recovery. The fact that in the study 

Table 3. Comparison of postoperative complications among the three groups

Group Wound fat 
liquefaction

Bleeding from 
vaginal stump

Postoperative 
infection (fever)

Adjacent 
organ injury

Postoperative  
secondary surgery Sum

Study 0 3 0 0 1 4/140
Control 1 2 1 1 0 0 4/150
Control 2 0 1 1 0 0 2/126
P1 1
P2 0.9749
Note: P1: Comparison between the study group and the control group 1; P2: Comparison between the study group and the 
control group 2.

Table 4. Comparison of hospital costs (RMB)
Group Hospital costs Cost of anesthesia Operation cost
Study 13504.23 ± 199.78 1139.53 ± 51.31 5816.62 ± 124.01
Control 1 10590.32 ± 254.49 1003.57 ± 13.22 1996.48 ± 72.85
Control 2 12743.80 ± 362.31 1032.66 ± 39.37 5393.84 ± 222.19
P1 < 0.0001 0.0113 < 0.0001
P2 0.0334 0.0458 0.0451
Note: P1: Comparison between the study group and the control group 1; P2: 
Comparison between the study group and the control group 2.

and equipment, and other fac- 
tors.

Discussion

No precise unified summary 
has been reported about TLH in 
China and abroad. Combining 
all the literature, we generally 
think that situations previously 
observed as contraindications 
of hysterectomy such as a large 

Figure 2. The uterus filled the pelvic cavity.
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group, the postoperative hospital stay was sig-
nificantly shorter and the post-TLH complica-
tion rates were not increased confirms the fea-
sibility and superiority of TLH, consistent with 
the results of the study by Amanda Grant-Orser 
and other studies [9, 12, 16, 25]. However, 
operation time was significantly longer in the 
study group than in control group 1, consistent 
with the result reported by Mebes et al [26] but 
contrary to that reported by Yavuzcan et al [9, 
24, 27, 28]. This might be because these stud-
ies only included large uteruses, but the pres-
ent study included various other difficult and 
complex factors that led to the prolonged oper-
ation time.

As for surgical cost, longer operation time, 
more-advanced surgical instruments, and 
greater equipment requirement would relatively 
result in higher surgical costs. However, it is 
worth noting that toward the whole society, the 
overall cost of medical practice includes not 
only calculable direct costs such as drugs, sur-
geries, laboratory tests, or beds but also indi-
rect costs such as medical practice-related job 
losses. When evaluating the cost-effectiveness 
of TLH and total abdominal hysterectomy (TAH), 
it should be noted that although the direct med-
ical cost of TLH was slightly higher than that of 
TAH, the length of hospital stay for TLH was 
shorter than that for TAH. In this study, the dif-
ference in total length of hospital stay between 
the TLH and TAH groups was less significant 
than the difference between the TLH and “TAH 
surgery plus anesthesia” groups, indicating 
that the time to postoperative discharge in the 

TLH group was shorter, partially offsetting the 
cost of TLH and anesthesia. The patients in the 
TLH group exhibited quicker postoperative 
recovery and were more comfortable, and 
almost none of the patients complained of 
abdominal incision-related pain during the fol-
low-up period. The patients could return to work 
more quickly and get the corresponding pay, 
which could also better offset the partial medi-
cal cost or all costs than the TAH group. We 
could consider TLH as safe, feasible, and eco-
nomical when considering with many other fac-
tors such as society or work. Therefore, this 
surgical technique should be used as the pre-
ferred solution for hysterectomy [16, 29-32].

A previous study showed that the most impor-
tant factor that leads to complications was lack 
of surgeon experience. In particular, when the 
intraoperative uterine vascular bleeding is 
severe, in panic, the surgeon tends to clamp 
massive tissue for coagulation, thus damaging 
the ureters. Vree et al [19] studied the impacts 
of surgeon surgical volume on the perioperative 
results of hysterectomy, dividing surgeons into 
three categories according to their average 
annual number of surgeries as follows: low sur-
gical volume (< 11 cases/year), moderate sur-
gical volume (11-50 cases/year), and high sur-
gical volume (> 51 cases/year). Compared with 
the surgeons with moderate surgical volumes, 
the surgeons with high surgical volumes need-
ed a shorter operation time and resulted in less 
amounts of estimated blood loss. The inci-
dence of postoperative complications was neg-
atively correlated with surgeon surgical vol-
umes [33].

One main reason for the success of TLH in the 
study group was that the surgeries were com-
pleted by two chief physicians with experienced 
clinical skills (> 100 cases/year). To overcome 
the difficulties in TLH, a from-simple-to-difficult 
process is required. With gradual improvement 
in surgical skills, the amount of intraoperative 
blood loss could be reduced, even achieving a 
bloodless surgery [32].

Bipolar electrocoagulation has good hemostat-
ic effects on vessels larger than 3 mm in diam-
eter but easily results in the formation of car-
bonized eschar. Once eschar is formed, coagu-
lation inside tissues would be incomplete and 
the effects of hemostasis would be imprecise. 
Furthermore, the head of the bipolar electroco-

Figure 3. One 1750 g-in-weight uterus sample.
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agulation probe might easily adhere to the tis-
sues, and the resulting tearing might easily 
lead to the falling off of the scab surface and 
rebleeding. The ultrasonic knife is a new medi-
cal device that combines functions such as 
separation, hemostasis, and internal cutting. It 
could reduce the frequent use of single and 
bipolar electrocoagulation probes, scissors, or 
other instruments toward the abdominal cavity, 
thus simplifying the surgical procedures and 
shortening the operation time. The effective 
temperature of the ultrasonic knife is 65- 
100°C; thus, its thermal damage to the sur-
rounding tissues would be much less than that 
of the above-mentioned equipment. Further- 
more, it does not cause eschar formation on 
the wound and does not produce smoke, there-
by ensuring a clear operation field. However, 
the energy generated by an ultrasonic knife is 
small, so its hemostatic effects on coarse ves-
sels are poor. Therefore, when treating thick 
blood vessels such as the uterine vessels, a 
bipolar electrocoagulation probe should be 
used, followed by cutting using an ultrasonic 
knife, which could reliably and completely 
establish hemostasis, shortening the operation 
time, reduce the incidence of complications, 
and attain good postoperative recovery.

Postoperative hemorrhage from the wound 
caused by laparotomy or secondary surgery is 
the main cause of failure of TLH. Paul et al [34] 
studied 1613 cases of TLH and found 21 cases 
with postoperative secondary bleeding. The 
overall cumulative incidence of secondary hem-
orrhage in TLH is 1.3%, and the mean interval 
time between hysterectomy and secondary 
hemorrhage is 13 days. Data showed that sec-
ondary hemorrhage was rare, but its incidence 
in TLH was slightly higher than its incidence in 
other hysterectomic approaches. This might be 
related to the application of heat because the 
excessive use of these thermal instruments 
could lead to the necrosis of more tissues, fall-
ing off of the scab, and acute bleeding. 
Considering the success rate in the study 
group, we have reason to believe that the appli-
cation of plastic clips, in terms of coagulation, 
could effectively reduce secondary intra-
abdominal bleeding after TLH and might pre-
vent secondary damage to the ureters caused 
by excessive coagulation.

A previous report described a gynecological 
tumor that developed after laparoscopic hyster-

ectomy with morcellation (LHM) [35]. In the 
present study, one case of atypical endometrial 
hyperplasia was confirmed in the intraopera-
tive rapid pathological examination. The post-
operative conventional pathological examina-
tion result indicated type I endometrial adeno-
carcinoma. Ehdaivand et al [36] retrieved LHM 
cases completed within 5 years. Among the 
352 LHM cases studied, three had unexpected 
malignant tumors (incidence rate, 0.9%). Four 
cases of variant leiomyoma (1.1%) and five 
cases of benign non-smooth muscle tumor 
(1.4%) were diagnosed before LHM. Two cases 
of iatrogenic abdominal parasitic myoma was 
diagnosed postoperatively (0.6%). During the 
study period, 8.6% of malignant or atypical 
stromal tumors were diagnosed based on 
examination results of morcelled specimens. 
Furthermore, the presence of malignant or 
atypical tumors concealed inside the morcelled 
uterine specimens was clinically possible. The 
use of morcelled uterine specimens has a 
restricted role in obtaining a correct evaluation 
of the pathologies of malignant or atypical uter-
ine tumors. Moreover, the morcellation process 
also confers the potential risks of tumor spread 
and peritoneal metastasis, even rare cases of 
iatrogenic parasitic myoma. However, applying 
the intra-bag morcellation technique and “cut 
the apple” morcellation technique via the vagi-
nal approach to remove tissue can effectively 
reduce these risks [37, 38].

In conclusion, with continuous improvements 
of laparoscopic equipment and surgical instru-
ments, TLH is feasible given that it is performed 
by surgeons with experienced laparoscopic 
skills. Furthermore, the success of the opera-
tion relies on innovative surgical techniques. 
However, the operation time in the study group 
was significantly prolonged, warranting the 
need for continuous research and investigation 
on strategies to shorten the operation time, 
reduce the bleeding amount, and lower the inci-
dence of complications.
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