
Pelviperineology Pelviperineology Pelviperineology Pelviperineology Pelviperineology Pelviperineology

Pelviperineology Pelviperineology Pelviperineology Pelviperineology Pelviperineology Pelviperineology

Pelviperineology Pelviperineology Pelviperineology Pelviperineology Pelviperineology Pelviperineology

Pelviperineology Pelviperineology Pelviperineology Pelviperineology Pelviperineology Pelviperineology

Pelviperineology Pelviperineology Pelviperineology Pelviperineology Pelviperineology Pelviperineology Pelviperineology Pelviperineology

Pelviperineology Pelviperineology Pelviperineology Pelviperineology Pelviperineology Pelviperineology Pelviperineology Pelviperineology

Pelviperineology Pelviperineology Pelviperineology Pelviperineology Pelviperineology Pelviperineology Pelviperineology PelviperineologyORIGINAL ARTICLE

©Copyright 2020 by the International Society for Pelviperineology / Pelviperineology published by Galenos Publishing House.

77

Pelviperineology 2020;39(3):77-84

INTRODUCTION

Pelvic organ prolapse (POP) is a clinical condition that affects 

approximately half of women who have given birth.1 The lifetime 

probability of a woman undergoing POP surgery was reported to 

be between 11 and 19%.2 Apical prolapse affects 11% of women.3 

Currently, conservative and surgical treatment modalities are 

available for POP. POP repair can be performed vaginally or 

abdominally for patients who do not benefit from conservative 

methods or who require surgical treatment. Although mesh or 

natural tissue could be used during these interventions, the 

FDA recommendations regarding mesh usage have led many 

surgeons to negative thoughts regarding these methods.4 

Therefore, alternative treatment modalities using native tissue 

are gaining popularity. Recent technological advances increase 

the preferability of minimally invasive approaches for both the 

surgeon and the patient.
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ABSTRACT

Objective: We aimed to evaluate the short-term anatomical results of laparoscopic high uterosacral ligament suspension (LHUSLS) in the 
surgical treatment of apical prolapse.

Materials and Methods: Medical records of thirty women with stage 2 or higher cuff or uterine apical prolapse who underwent LHUSLS 
operations were retrospectively analysed. Preoperative, intraoperative, and 6- and 12-month short-term postoperative data were recorded. 
Anatomical success was defined as no prolapse for any Pelvic Organ Prolapse Quantification (POP-Q) point at or below 1 cm above the hymen. 
To evaluate prolapse symptoms, we used the Pelvic Organ Prolapse Distress Inventory (POPDI)-6 questionnaire.

Results: Based on stage II of POP-Q as the recurrence criteria, the anatomical success rate was 100%. The POP-Q point C, Aa, Ap, Ba and Bp 
measurements were significantly higher after surgery than the preoperative values. There was no recurrence or ureteral injury in any case. 
The scores of POPDI-6 before and after LHUSLS were significantly lower in all patients after surgery (p<0.001).

Conclusion: LHUSLS is a simple and effective procedure that has been found to provide successful anatomical outcomes and reduced ureteral 
injury for apical prolapse. However, the long-term results of this procedure require further investigation. 

Keywords: Apical prolapse; high uterosacral ligament suspension; laparoscopy; native tissue repair

1Department of Obstetrics and Gynaecology, Muğla Sıtkı Koçman University Faculty of Medicine, Muğla, Turkey
2Department of Obstetrics and Gynaecology, Private Adatıp Sakarya Hospital, Sakarya, Turkey

3Department of Obstetrics and Gynaecology, Malatya Training and Research Hospital, Malatya, Turkey 
4Private Clinic, Department of Gynaecologic Oncology, Sakarya, Turkey

 BURAK SEZGİN1,  FATİH PİRİNÇÇİ1,  EREN AKBABA1,  AYSUN CAMUZCUOĞLU2,  EDA ADEVİYE ŞAHİN3, 
 AHMET AKIN SİVASLIOĞLU1,  HAKAN CAMUZCUOĞLU4 

DOI: 10.34057/PPj.2020.39.03.002

Anatomical outcomes of laparoscopic high uterosacral 
ligament suspension for primary apical prolapse

https://orcid.org/0000-0003-2938-5816
https://orcid.org/0000-0002-9328-8079
https://orcid.org/0000-0002-4724-0779
https://orcid.org/0000-0002-7362-8785
https://orcid.org/0000-0003-4004-8167
https://orcid.org/0000-0003-3711-0118
https://orcid.org/0000-0002-8385-2764


78

Sezgin et al. LHUSLS for Primary Apical Prolapse Pelviperineology 2020;39(3):77-84

Although the most common type of prolapse is anterior vaginal 
prolapse, the loss of apical support is typically present in 
prolapses below the hymen. The belief in providing adequate 
support to the vaginal apex for a durable and long-lasting 
surgical repair of patients with advanced stage prolapse is 
increasing.5 Anterior and posterior vaginal repairment may fail 
if adequate apex support is not provided, as the apex provides 
significant support to the vaginal wall.

Abdominal (laparoscopic/robotic) sacrocolpopexy is the gold 
standard method for apical prolapse treatment. Although this 
method has a high success rate, it has serious complications, 
such as nerve plexus and vascular damage.6 However, uterosacral 
ligament suspension (USLS) is a method that can be performed 
without mesh usage. According to the FIGO© working group 
study, USLS can improve the vaginal apex to an anatomically 
better position than sacro spinous ligament fixation. Moreover, 
it has been reported that USLS has a high success rate and is a 
safe method (grade A recommendation).7

The uterosacral ligament is anatomically divided into three 
parts, including the proximal, intermediate and distal parts. The 
proximal part is the strongest part and is composed of connective 
tissue, fat and lymphatics. The distal part is often weak and 
damaged in POP patients. USLS has been shown to improve the 
apical compartment with a success rate of 98.3%.8 However, in 
USLS cases performed with a vaginal route, the ureter damage 
ratio may reach 11%, but this rate may decrease to a lower level 
with a laparoscopic approach as better anatomic visualization 
can be achieved with laparoscopy.8

USLS was first described by Miller, and various modifications have 
been developed over time. Recently, a high uterosacral ligament 
suspension (HUSLS) technique has been developed by suturing 
the proximal part of the uterosacral ligament.9-11 This method 
is thought to provide a strong apical support to the vaginal cuff.

HUSLS is performed with native tissue without the use of mesh. 
Using this approach, mesh complications, which account for 
an important part of POP operation complications, can be 
eliminated. For this reason, we applied the laparoscopic high 
uterosacral ligament suspension (LHUSLS) method in our cases. 
In the literature, there are several video articles showing the 
LHUSLS surgical technique as a new and alternative method in 
the treatment of POP. However, we did not identify any study 
showing the effectiveness of this method in the postoperative 
period.

The aims of the study are to describe a new modification 
of LHUSLS and assess the efficacy of LHUSLS in the surgical 
treatment of apical prolapse.

MATERIALS AND METHODS

This retrospective case series study was approved by the Local 

Ethics Committee for Clinical Research of Muğla Sıtkı Koçman 

University, Faculty of Medicine, Muğla, Turkey (date: 07.02.19, 

decision no: 6). Between January 2015 and March 2018, data 

from patients who underwent LHUSLS for apical POPs (POP-Q 

≥2) in our obstetrics and gyneacology clinics were retrospectively 

analysed.12 In the given period, only this technique was 

performed as the standard procedure for primary apical prolapse 

repairment in women with cuff prolapses or no demand of 

uterine preservation. The necessary information was obtained 

from the hospital database and patient files.

During this period, 45 patients underwent LHUSLS operation 

for apical prolapse by two surgeons with advanced laparoscopy 

experience. The data of 14 patients with a POP-Q stage value 

≤1, an abnormal pap smear and a suspected adnexial mass or 

malignancy were excluded from the study. The medical records 

of only one patient could not be found and were lost to follow 

up. Twenty-one women with uterine prolapse and nine women 

with vaginal cuff prolapse were included. Patient characteristics, 

such as age, gravidity, parity, body mass index (BMI), 

comorbidities (anaemia, diabetes, hypertension, and cardiac 

disease), menopausal status, hormone replacement therapy, 

tobacco usage, history of previous prolapse surgery, history of 

previous incontinence surgery, operation time, intraoperative 

complications, postoperative complications, and duration of 

hospital stay, were recorded from the hospital database. The 

records of the preoperative and 6th and 12th month postoperative 

POP-Q stages were also obtained from patient files. Anatomical 

success was defined as no prolapse of any POP-Q point at or 

below 1 cm above the hymen. The duration of hospitalization 

was calculated in days from the first postoperative day until 

the discharge time. Patient demographics were described. The 

preoperative and 6th and 12th month postoperative POP-Q stages 

were compared and analysed. Transvaginal ultrasonography 

scans, abdominal magnetic resonance imaging examinations 

(if performed) and Papanicolaou smear records were also 

analysed. The patients were grouped as uterine prolapse (n=21) 

and cuff prolapse (n=9). To evaluate prolapse symptoms, we 

used the Pelvic Organ Prolapse Distress Inventory (POPDI)-6 

questionnaire.13 The Turkish validation of POPDI-6 questionnaire 

was also performed.14

Description of LHUSLS technique 

A standard laparoscopic hysterectomy is undertaken; nevertheless, 

bilateral uterosacral ligaments are not cut and preserved during 

hysterectomy. After the hysterectomy procedure, the vaginal 
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cuff is closed intracorporeally with No: 0 absorbable polyglactin 
(MITSUTM, Meril Endo Surgery Private Limited, Muktanand Marg, 
Chala, Vapi 396191, Gujarat, India) in a single layer continuously. 
Then, in all cases, bilateral ureters are released by entering 
into the retroperitoneal space. The ureters are craniocaudally 
dissected and laterally shifted to the uterosacral ligaments. 
Using No: 2 polyglactin (MITSUTM, Meril Endo Surgery Private 
Limited, Muktanand Marg, Chala, Vapi 396191, Gujarat, India) 
in a circular fashion, we first sutured the proximal part of the 
uterosacral ligament, followed by the intermediate and distal 
parts, respectively. We subsequently stitch up two bites suture 
from the pubocervical fascia through the rectovaginal fascia 
and continue with the opposite uterosacral ligament. The distal, 
intermediate and proximal circular sutures are stitched up on the 
opposite side, respectively. Finally, two sutures in the proximal 
uterosacral ligaments are ligated together, and the suture is 
tightened (Figure 1). Moreover, an assistant checks the total 
vaginal length (TVL) transvaginally. The process is completed 
after ensuring that the desired suspension is achieved for the 
patient. In cases of cuff prolapse, an assistant helps to clarify the 
vaginal vault using the rectal anal dilator transvaginally. In this 
way, the bladder is initially dissected. The pubocervical fascia is 
then exposed anteriorly and the rectovaginal fascia posteriorly.

Statistical Analysis

Statistical analyses were performed using Statistical Package for 
the Social Sciences software, version 23 (SPSS, Inc., Chicago, IL). 
The data were expressed as the mean and range for continuous 
variables, and binary variables were reported as numbers 
and percentages. The Friedman’s test, an alternative to the 
single factor variance analysis, was used for the not normally 
distributed data. A p value of less than 0.05 was accepted as 
statistically significant.

RESULTS

The baseline clinical and demographic characteristics of the 
patients are listed in Table 1. In particular, the mean BMI was 
28±2.07 kg/m2, and the mean age of the women was 54.6±4.48 
years. Eighty percent of the patients were postmenopausal. In 
regards to the preoperative POP-Q stages, 10 patients were in 
POP-Q stage 4, 15 patients were in POP-Q stage 3 and five patients 
were in POP-Q stage 2. None of the patients had previous uterine 
prolapse surgery. A history of previous incontinence surgery 
was found in 16.6% of the patients. No hormone replacement 
therapy was identified in the patients. Tobacco usage was 
reported as 23.3%. Medical comorbidities were reported as 50% 

Figure 1. Description of LHUSLS technique
LHUSLS: Laparoscopic high uterosacral ligament suspension
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in the patients (anaemia 20%, cardiac disease 6.7%, hypertension 
16.7%, and diabetes 6.7%).

All patients were followed up at the 6th and 12th months. Based 
on stage II of POP-Q as the recurrence criteria, the anatomical 
success rate was 100% (30/30) for both 6 and 12 months. We did 
not identify recurrence in any patient. The POP-Q point C, Aa, Ap, 
Ba and Bp measurements were significantly higher at the 6th and 
12th months after surgery than those at the preoperative time 
point in both groups (p<0.05) (Table 2A and 2B) (Figure 2A and 
2B). However, no significant difference was identified between 
the 6th and 12th months postoperatively. In both groups, there 
was no significant difference between the preoperative and 
postoperative measurements of the TVL (p>0.05). The mean 
improvement for the Aa, Ap, Ba and Bp points was 2.9 cm, 2.09 
cm, 3.38 cm and 2.81 cm, respectively, in the uterine prolapse 
group at 12 months postoperatively. The mean improvement for 
the Aa, Ap, Ba and Bp points was 2.77 cm, 2.22 cm, 3.45 cm and 
2.78 cm, respectively, in the cuff prolapse group at 12 months 
postoperatively. Preoperative and postoperative 12 months of 
POPDI-6 questionnaire results were presented at Table 3.

No cases of intraoperative complications, such as urinary 
tract injury, bowel/intestinal injury, or intraoperative blood 
transfusion due to massive haemorrhage, were reported. The 
mean operative duration time of the cuff prolapses group 
and the uterine prolapses group was 93.88±6.97 minutes and 
119.04±6.82 minutes, respectively. No case of postoperative 

Table 1. Baseline characteristics of patients (n=30)

  Mean ± SD

Age 54.6±4.48

Gravid 4.13±1.70

Parity 2.93±1.05

BMI 28±2.07

Menopausal status (%)

Postmenopausal 80

Premenopausal 20

Tobacco usage (%) 23.3

Previous incontinence surgery (%) 16.6

Comorbidities (%)

No comorbidities 50

Anaemia 20

Cardiac disease 6.7

Hypertension 16.7

Diabetes 6.7

Preop POP-Q stage (n=30)

Stage 1 0

Stage 2 5/30

Stage 3 15/30

Stage 4 10/30

BMI: Body mass index, POP-Q: Pelvic Organ Prolapse Quantification, SD: 
Standard deviation, n: Number 
Data are presented as mean ± standard deviation or number (%)

Table 2A. Preoperative and postoperative POP-Q measurements in uterine prolapse group, (n=21)

  Aa Ba C Ap Bp Gh Pb TVL

Pre

Mean (SD) 0.76 (1.34) 1.05 (2.20) 3.33 (2.31) 0.33 (1.15) 0.62 (2.14) 4.74 (0.70) 2.40 (0.78) 8.14 (1.12)

Median 1 1 3 0.0 0.0 5 2.5 8

Range 5 10 8 5 10 2.5 2.5 4

Mean rank 2.95aa 2.98ac 3af 2.79ah 2.88ak 2.36aab 2.17aba 2.05

POP-Q6

Mean (SD) -2.14 (0.96) -2.52 (1.08) -7.48 (0.81) -1.90 (0.89) -2.24 (0.77) 4.5 (0.71) 2.33 (0.73) 8.05 (1.08)

Median -2 -3 -8 -2 -2 4.5 2.5 8

Range 3 4 3 3 2 3 2.5 4

Mean rank 1.52ab 1.40ad 1.38ae 1.50ag 1.52al 1.90aab 1.95aba 1.95

POP-Q12

Mean (SD) -2.14 (1.01) -2.33 (1.06) -7.29 (0.94) -1.76 (0.99) -2.19 (0.93) 4.43 (0.78) 2.31 (0.72) 8.10 (1.06)

Median -2 -3 -7 -2 -2 4.5 2.5 8

Range 3 4 3.5 3 3 3 2.5 4

Mean rank 1.52ab 1.62ad 1.62ae 1.71ag 1.60al 1.74dab 1.88dba 2

Pre 
- 
POP-Q6 
- 
POP-Q12

Chi-square 37.5 38.82 39.65 27 33.19 13.92 6.5 0.5

p value <0.05* <0.05* <0.05* <0.05* <0.05* <0.05* <0.05* >0.05

POP-Q: Pelvic Organ Prolapse Quantification, SD: Standard deviation, TVL: Total vaginal length, Gh: Genital hiatus, Pb: Perineal body, n: Number 
*Statistically significant difference. Friedman’s test (χ2=39.65; p<0.05)
¥value that makes a difference between Pre, POP-Q6 and POP-Q12 values
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complications, such as haemorrhage, need for blood transfusion 
or fever was reported. The postoperative hospital stay was 2 days.

DISCUSSION

This is the first report to describe a case series study of LHUSLS 
performed with our technique. In this study, we aimed to 
demonstrate the efficacy and the short-term results of our 
LHUSLS technique in the treatment of apical prolapse. In the 
12-month follow-up period, we obtained high success rates in 
all apical, anterior and posterior compartments. Furthermore, 
we obtained low recurrence and complication rates.

In the study of Sun et al.15, they performed LHUSLS with cervical 
amputation in 34 patients and achieved a 100% anatomical 
success rate as in our study. In the study of Smith et al.16, they 
compared vaginal HUSLS and robotic sacrocolpopexy (RSC) 

Table 2B. Preoperative and postoperative POP-Q measurements in cuff prolapse group (n=9)

  Aa Ba C Ap Bp Gh Pb TVL

Pre

Mean (SD) 1.33 (1.12) 1.67 (1.22) 5.67 (1.66) 0.89 (1.27) 1 (1.58) 5.22 (0.83) 2.33 (0.87) 8 (1.41)

Median 1 2 6 1 1 5 2.5 8

Range 4 4 5 4 4 2 2.5 4

Mean rank 2.78aa 2.78ac 3af 2.78ah 2.89ak 2.67aab 2.28 2

POP-Q6

Mean (SD) -1.67 (1.5) -1.89 (1.54) -7.67 (1.12) -1.11 (0.78) -1.78 (0.67) 4.83 (0.56) 2.22 (0.79) 8 (1.22)

Median -2 -2 -7 -1 -2 5 2.5 8

Range 5 5 3 2 2 1.5 2 4

Mean rank 1.50ab 1.56ad 1.44ae 1.67ag 1.56al 1.83aab 1.78 2

POP-Q12

Mean (SD) -1.44 (1.13) -1.78 (1.48) -7.56 (1.24) -1.33 (0.87) -1.78 (0.67) 4.72 (0.67) 2.17 (0.79) 8 (1.22)

Median -2 -2 -7 -2 -2 5 2 8

Range 4 5 3 2 2 2 2 4

Mean rank 1.72ab 1.67ad 1.56ae 1.56ag 1.56al 1.50dab 1.94 2

Pre 
- 
POP-Q6 
- 
POP-Q12

Chi-square 9.74 10.57 17.43 9.87 16 11.14 4.67 0.0

p value <0.05* <0.05* <0.05* <0.05* <0.05* <0.05* >0.05 >0.05

POP-Q: Pelvic Organ Prolapse Quantification, SD: Standard deviation, TVL: Total vaginal length, Gh: Genital hiatus, Pb: Perineal body, n: Number 
*Statistically significant difference. Friedman’s test (χ2=17.43; p<0.05)
¥value that makes a difference between Pre, POP-Q6 and POP-Q12 values

Table 3. Pre- and postoperative POPDI-6 data

Questionnaire Before (n=30) After (n=30) p

POPDI-6 74.55±13.63 21.91±9.90 <0.001

POPDI-6: Pelvic Organ Prolapse Distress Inventory, n: Number, SD: 
Standard deviation 
Values are presented as mean score ± SD

Figure 2A. Anatomical outcomes according to POP-Q points in 
Uterine prolapse group
POP-Q: Pelvic Organ Prolapse Quantification, Gh: Genital hiatus, Pb: 
Perineal body, TVL: Total vaginal length, n: Number

Figure 2B. Anatomical outcomes according to POP-Q points in Cuff 
prolapse group
POP-Q: Pelvic Organ Prolapse Quantification, Gh: Genital hiatus, Pb: 
Perineal body, TVL: Total vaginal length, n: Number
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in the long term, and they found that HUSLS was as effective 
as RSC (93.2% for USLS vs 91.3% for RSC). They also reported a 
mesh erosion rate of 3.2% in the RSC group. Nishimura et al.17 

evaluated perioperative complications and the anatomical 
outcomes of laparoscopic uterosacral colpopexy in 152 uterine 
prolapse patients. They reported a 19% of total recurrence rate. 
In our study, we also found an anatomical success rate of 100% 
using native tissue in the 12-month follow up period. We believe 
that apical suspension procedures using native tissue will gain 
more popularity following the mesh related recommendations 
of the FDA.

Dallas et al.18 suggested that hysterectomy should be performed 
in patients undergoing prolapse surgery in a large population-
based cohort study and found that the risk of prolapse surgery 
in the future is reduced by 1-3% using this approach. We also 
performed apical suspension together with hysterectomy in 
patients who did not demand uterine preservation. We did not 
have a recurrence surgery during the 12-month follow up period.

Milnerowicz-Nabzdyk and Zimmer19 described the technique of 
laparoscopic trans-teres vault suspension and suspended the 
vaginal stump to the anterior rectus fascia in eight patients. 
Although they obtained anatomically pleasing results, fibular 
nerve damage developed in one of the eight patients. They also 
performed anterior and posterior vaginal repairment in addition 
to standard procedures in patients with an advanced stage. 
Although alternative pop treatment options using different 
anatomic structures are offered, such as in Milnerowicz’s study, 
the complications are not clearly established. In our study, no 
complication was observed in any of our patients, and we did 
not perform an additional surgical procedure other than LHUSLS 
even in patients with stage 4 prolapse. In our study, we achieved 
satisfactory improvements in both the anterior and posterior 
compartments after adequate apical suspension.

In a retrospective study by Haj Yahya et al.20, 48 patients had 
hysteropexy with LUSLS and anterior colporrhaphy for anterior 
and apical prolapse. They reported an 85,4% anatomical success 
rate. In contrast to our study, they fixed the pubocervical 
fascia to the pericervical ring during anterior colporrhaphy. 
As indicated in their study, they maintained the continuity of 
strong supporting structures, such as the pubocervical fascia 
and uterosacral ligament. We also believe that the continuity of 
strong supporting structures is critical. However, we employed 
a different approach to ensure the direct continuity of the 
uterosacral ligament and pubocervical ligament. We suggest 
that the reason why the HUSLS applied in our practice is more 
effective may be the direct continuity of the pubocervical fascia 
and uterosacral ligament, which was provided by laparoscopic 
suturing.

It has been reported that intraperitoneal USLS techniques 
performed by a laparoscopical or transvaginal route have a 
high rate of ureteric injury, between 0 and 10.9%.21 Karmakar 
et al.22 reported three ureteral injuries in the first 100 cases of 
extraperitoneal vaginal HUSLS, and they had to open the sutures. 
In the study of Houlihan et al.23, they did not report any ureteral 
damage in 54 cases of laparoscopic USLS as in our study. One of the 
main advantages of the laparoscopy is the improved visualization 
of the anatomic structures. In addition, because of the close 
proximity of the proximal part of the uterosacral ligament and 
the ureter, we dissected and lateralized the ureters. Using this 
approach, the possibility of ureter damage was minimized. In 
the Karmakar et al.22 study, while the anatomic success rate was 
76%, the recurrence rate requiring surgery was reported to be 
14%. Houlihan et al.23 found the recurrent prolapse rate to be 
lower in the laparoscopic group than in the vaginal group, at 4% 
and 15%, respectively. In our study, the anatomic success rate 
was 100% in the 12-month period and there was no recurrence. 
Thus, we suggest that the intraperitoneal approach can provide 
better results in terms of both ureteral injury and anatomical 
success than an extraperitoneal approach in the early period. 
However, it is clear that long-term results are required.

Milani et al.24 sutured the intermediate section of the uterosacral 
ligament in their study of transvaginal HUSLS. They reported a 
2.6% ureteral kinking rate and a 13.7% total recurrence rate. In 
our laparoscopic approach study, the sutures were first placed in 
the proximal part where the uterosacral ligament is the strongest. 
Furthermore, after completion of the suspension procedure, the 
degree of suspension can be viewed and evaluated directly. It is 
also possible to provide suspension support with extra sutures 
to the uterosacral ligament if necessary. Although the follow-
up period of our study was limited to 12 months, it has been 
suggested that the laparoscopic approach may be more effective 
than the transvaginal approach in terms of ureteral injury and 
recurrence rates in the short term.

Turner et al.25 compared laparoscopic and transvaginal USLS 
ligament suspension and found that both methods had similar 
anatomical results. In their study, the median follow-up time 
was 21.5 weeks, and the median TVL was significantly longer in 
the laparoscopic group than it was in the vaginal group (8.3±1.1 
cm vs 7.4±1.2 cm). Similarly, in our study, the TVL was 8.10 cm 
and 8 cm in the uterine and cuff prolapse patients, respectively, 
at the 12th month follow up. In the same study, they performed 
preoperative ureteral stenting in all cases with USLS. Nevertheless, 
the ureteral injury rate was 1.9% in their laparoscopic USLS 
cases. According to these data, we suggest that preoperative 
ureteral stent insertion might reduce but not eliminate ureteral 
injury risk. Although we did not insert a ureteral stent in any 
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of our cases, we did not experience any ureteral injury. We 
want to emphasize that to prevent or minimize ureteral injury, 
bilateral ureteral releasing, lateralizing and suturing after 
visualization of the bilateral ureters is the most important step 
of our modification. Furthermore, according to our experience, 
the presence of a stent in the ureter during laparoscopy may 
reduce the ureter flexibility, which may thus complicate ureter 
dissection.

The limitations of our study included the low number of patients, 
the short follow-up period, and the retrospective nature. To 
generalize the results of this study, randomized controlled 
studies with larger patient groups and longer follow-up periods 
are required. The positive aspects of our study included the 
standardization of the follow-up periods and patient symptom 
assessment by a validated questionnaire. Although our study 
lacks the advantages of prospective studies, we believe that our 
preliminary data will guide future studies.

CONCLUSIONS

In conclusion, LHUSLS is a simple and effective procedure that 
has been found to provide successful anatomical outcomes 
and reduce ureteral injury for apical prolapse. However, in 
addition to this knowledge of ureteral releasing, lateralizing and 
uterosacral ligament suturing after visualization of the ureters 
with the advantage of laparoscopy, the anatomical results may 
be improved and complications may be minimized with this 
presented technique.
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