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Abstract
Objective: The EnPlace® device is a novel minimally invasive tool allowing transvagi-
nal sacrospinous ligament (SSL) fixation of apical pelvic organ prolapse (POP). The 
study aimed to investigate the safety and short–term efficacy of the EnPlace® SSL 
fixation for significant apical POP repair.
Methods: A retrospective cohort study of 123 consecutive patients (mean age 
64.4 ± 11.1 years) with stage III or IV apical POP who underwent SSL fixation by the EnPlace® 
device. Safety and 6-month outcome results were analyzed and compared between 91 
(74%) patients with uterine prolapse versus 32 (26%) patients with vaginal vault prolapse.
Results: There were no intraoperative or early postoperative complications. The mean 
(± standard deviation) duration of surgery was 30 ± 6.9 min and mean blood loss was 
30.5 ± 18.5 mL. The average position of point C by POP-Quantification measurements 
before surgery and at 6 months postoperatively was 4.5 ± 2.8 cm and −3.1 ± 3.3 cm, re-
spectively. Of 91 patients with preoperative uterine prolapse, eight (8.8%) patients de-
veloped a recurrent uterine prolapse within 6 months postoperatively. Of 32 patients 
with preoperative vault prolapse, two patients (6.3%) had recurrent vault prolapse.
Conclusion: Short-term outcome results of EnPlace® SSL fixation suggest that it is a safe 
and effective minimally invasive transvaginal procedure for significant apical POP repair.
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1  |  INTRODUC TION

Pelvic organ prolapse (POP) is a common condition associated with 
a significant impairment in quality of life. Women have an 11%–19% 
likelihood of undergoing POP surgery during their lifetime.1–4 POP 
can affect the anterior compartment (bladder, urethra), the apical 
compartment (uterus, vaginal vault), or the posterior compartment 

(rectum, intestines). In about 20% of cases, apical prolapse is the 
dominant component.5–7

A significant apical POP presents a surgical challenge. 
Transabdominal sacrocolpopexy, either laparoscopic or robotic, is 
currently considered the reference standard for apical POP repair. 
Although the transabdominal approach is very effective, it requires 
laparoscopic or robotic skills, is more expensive, is not suitable for 
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every patient, and may be associated with some abdominal and 
mesh complications. Transvaginal apical repair is an alternative to 
the transabdominal approach in cases where the abdominal surgi-
cal procedure is less desirable, mainly in women unsuitable for lap-
aroscopic surgery. The most popular transvaginal procedures are 
utero-sacral ligament suspension (USLS) and sacrospinous ligament 
(SSL) fixation. Neither of these transvaginal techniques has proven 
to be more effective than the other.5–7 Various surgical tools have 
been developed to manipulate the SSL; none have been proven safer 
than others.5–9 Further, all transvaginal approaches require exten-
sive dissection to access the SSL, and some include mesh implants. 
Following the US Food and Drug Administration warnings regard-
ing vaginal mesh for POP surgery, vaginal mesh has been mostly 
abandoned.10,13

The EnPlace® (FEMSelect, Tel Aviv, Israel) is a novel, minimally 
invasive device for transvaginal SSL fixation of apical POP. This tech-
nique allows SSL fixation with no need for extensive dissection or 
mesh. The aim of the present study was to investigate the safety and 
short-term efficacy of EnPlace® SSL fixation for significant (stage 
III–IV) apical POP repair.

2  |  MATERIAL S AND METHODS

A retrospective cohort study was conducted in two university-
affiliated medical centers from May 2019 to May 2022. The medical 
charts of 123 consecutive patients who underwent transvaginal SSL 
fixation by the EnPlace® device for significant (stage III–IV) apical 
POP were retrospectively reviewed. Demographic, clinical, intra-
operative, and postoperative data were retrieved from a comput-
erized database. Exclusion criteria for transvaginal SSL fixation by 
the EnPlace® device included reproductive tract anomalies, previous 
pelvic radiation therapy, malignancy, previous pelvic inflammatory 
disease, or a known allergy to nickel or nitinol. The study was ap-
proved by the Institutional Review Board.

The severity of the POP was assessed by a certified urogyne-
cologist using the POP-Quantification (POP-Q) measurements and 
according to the standardized scoring system.11 The POP-Q mea-
surements comprise six distinct vaginal locations and three an-
atomical markers. The position of the six locations is measured in 
centimeters during a maximum Valsalva maneuver with regard to the 
hymen. Apical prolapse is represented by point C, the lowest part of 
the uterine cervix or the vaginal vault. The severity of the prolapse 
is classified as stage I–IV. Stage III–IV are considered as significant 
POP.

All 123 patients underwent SSL fixation of significant api-
cal POP using the EnPlace® device. The device includes a finger 
guide built-in working channel (Figure  1), which enables trans-
vaginal insertion and deployment of anchor and sutures into the 
SSL. A detailed description of the surgical technique and instru-
mentation was previously presented in 2016.12 In patients with 
concomitant anterior and posterior POP and stress urinary in-
continence, a native-tissue prolapse repair and mid-urethral sling 

were performed. The patients were divided into two sub-groups: 
91 (74%) patients with stage III–IV uterine prolapse and 32 (26%) 
patients with stage III–IV vault prolapse. A comparison was made 
between the two sub-groups.

Follow-up assessment was carried out at 6 weeks, 3 months, 
and 6 months postoperatively. The postoperative evaluation in-
cluded anatomical and functional cure rates, pain, dyspareunia, 
lower urinary tract symptoms, or other complications. Surgical 
success was defined as a combination of no POP symptoms, no 
observed apical POP beyond stage I, and no need for recurrent 
apical POP surgery or a vaginal pessary during the follow-up 
period.

Statistical analysis was performed using Student t test for con-
tinuous data, or Fisher's exact test for categorical data. Data are 
summarized as mean ± standard deviation (SD), or percentage, ac-
cording to the variables. All statistical tests were two-sided, and a P 
value of less than 0.05 was considered statistically significant. SPSS 

F I G U R E  1  The EnPlace® device (with permission from 
FEMSelect).
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software, version 27 (IBM Corporation, Armonk, NY, USA) was used 
for the statistical analysis.

3  |  RESULTS

One hundred and twenty-three consecutive patients (mean ± SD age 
64.4 ± 11.1 years; range 42–84 years) with significant (stage III–IV) 
apical POP were investigated. Demographic and clinical character-
istics of the patients were similar. Preoperatively, 91 (74%) patients 
had stage III or IV uterine prolapse, and 32 (26%) had stage III or 
IV vaginal vault prolapse. All patients underwent EnPlace® apical 
SSL fixation. Patients characteristics and surgical outcomes are pre-
sented in Table 1.

Of the 123 patients, 121 (98.4%) underwent concomitant col-
porrhaphies for cystocele and rectocele repair, 13 (10.6%) of whom 
also underwent mid-urethral sling. The mean duration of surgery 
was 30 ± 6.9 min (range 25–50 min), and the mean blood loss was 
30.5 ± 18.5 mL (range 10–100 mL). There were no intraoperative or 
early postoperative complications. All patients were discharged on 
the day of surgery or the day after.

The average position of point C by POP-Q measurements before 
surgery was +4.5 ± 2.8 cm. The average position of point C at the 
end of surgery was −5.4 ± 0.7 cm. The average position of point C at 
6 months postoperatively was −3.1 ± 3.3 cm.

Of 91 patients with preoperative uterine prolapse, eight (8.8%) 
patients developed a recurrent uterine prolapse during the 6 months 
of follow up, four of whom underwent a repeat surgical interven-
tion, and four others had stage II asymptomatic uterine prolapse that 
did not require any intervention, neither conservative nor surgical. 
Of the 32 patients with preoperative vault prolapse, two (6.3%) pa-
tients had a recurrent vault prolapse and chose to be treated with a 

vaginal pessary. Seven patients (5.7%) developed recurrent stage II 
cystocele and/or rectocele within the 6-month follow-up period. No 
significant risk factors for failure of the procedure were identified.

Postoperatively, there were no de novo significant lower urinary 
tract symptoms, bowel symptoms, or dyspareunia. Five patients (4%) 
had a single episode of urinary tract infection during the follow-up 
period, none of whom had recurrent urinary tract infections. One 
patient (3.1%) underwent unilateral removal of an EnPlace® suture 
because of persistent pain. A median score of 87.3 was obtained on 
a scale from 0 to 100 when patients were asked at the last follow up 
whether their preoperative symptoms were improved.

4  |  DISCUSSION

Transabdominal sacrocolpopexy, either laparoscopic or robotic, 
is considered as the reference standard for apical POP repair. 
However, this approach requires advanced laparoscopic skills and 
is more expensive and time-consuming. Furthermore, this approach 
requires general anesthesia and is, therefore, not suitable for every 
patient. Alternatively, transvaginal surgical approach can be used to 
repair apical POP; however, available procedures are associated with 
extensive dissection to expose pelvic structures.5–9

Until a few years ago, apical POP was frequently repaired by using 
synthetic transvaginal vaginal mesh implants. In 2019, the FDA reclassi-
fied transvaginal mesh as class III and banned the use of these products 
in the USA.13 Moreover, the existing data do not confirm superior sub-
jective outcomes with transvaginal mesh implants for POP treatment.8 
Transvaginal native tissue repair of apical POP is an attractive alterna-
tive to synthetic mesh implants. The two main transvaginal techniques 
are the USLS and the SSL fixation. The USLS procedure, compared 
with SSL fixation, carries a higher risk of ureteral kinking, especially in 

TA B L E  1  Patients characteristics and surgical outcomes.a

Characteristics Total no. of patients (N = 123)
Uterine prolapse (N = 91; 
74%) Vault prolapse (N = 32; 26%) P value

Age, years 64.4 ± 11.1 62.8 ± 12.6 66.8 ± 8.7 0.146

Parity 3.6 ± 1.9 3.3 ± 1.8 3.6 ± 2.2 0.301

Body mass indexb 26.47 ± 2.99 26.85 ± 3.09 25.96 ± 3.28 0.148

Smoking 8 (6.5%) 4 (4.39%) 4 (12.5%) 0.149

Duration of surgery, min 32.8 ± 7.2 32.4 ± 7 33.7 ± 7.6 0.884

Blood loss, mL 30.5 ± 16.2 28.3 ± 15.6 35 ± 16.9 0.424

Point C, cmc

Preoperative +3. 9 ± 1.8 +4.1 ± 1.8 +3.4 ± 1.7 0.513

Postoperative −5.4 ± 0.7 −5 ± 0.5 −5.5 ± 0.8 0.174

6-month follow up −3.1 ± 3.3 −2.6 ± 0.6 −4.7 ± 2.9 0.029

Recurrent apical POP 10 (8.1%) 8 (8.8%) 2 (6.3%) 0.643

Abbreviation: POP, pelvic organ prolapse.
aData are presented as mean ± standard deviation or as number (percentage).
bBody mass index is calculated as weight in kilograms divided by the square of height in meters.
cPoint C (cm) is taken from POP-Quantification measurements.
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patients with a concomitant significant cystocele.14 Moreover, USLS is 
less effective in patients with vaginal vault prolapse. On the other hand, 
a significant disadvantage of transvaginal SSL fixation is the need for 
extensive dissection to approach the SSL. Both surgical techniques are 
associated with an increased risk of intraoperative bleeding and pelvic 
organ injury and require advanced surgical skills.15

The EnPlace® device was developed to optimize the technique 
and outcome results of SSL fixation for apical POP repair. It consists 
of two components: a nitinol anchor unit with a surgical suture and 
a delivery system. The delivery system facilitates the transvaginal 
insertion and deployment of the anchor into the SSL. Following the 
deployment of the anchor, the attached surgical suture enables the 
fixation of the uterine cervix, or vaginal vault, into the SSL. The in-
sertion of the nitinol anchor into the ligament is precise and does not 
require extensive vaginal dissection.

In 2016, Tsivian et al.12 demonstrated the feasibility of the 
EnPlace® device in animal and cadaver models. In 2017 Weintraub 
et al.16 reported short-term outcome results of 10 patients who un-
derwent EnPlace® SSL fixation for significant apical POP. Six months 
postoperatively, no cases of recurrent apical POP were noted, and 
there were no intraoperative or postoperative complications. The 
investigators concluded that EnPlace® SSL fixation is safe and effec-
tive. In 2021 Ben Zvi et al.17 reported the long-term (42–57 months) 
outcome results of 13 patients who underwent EnPlace® SSL fix-
ation for significant apical POP. A recurrent apical POP was noted 
among 7.7% of the patients during the follow-up period.

The present study investigated the short-term outcome re-
sults of 123 patients with significant apical POP who underwent 
EnPlace® SSL fixation. This is the largest series of patients published 
to date. Results of the study show that EnPlace® SSL fixation is safe 
and effective in patients with significant apical POP, either uterine 
prolapse or vaginal vault prolapse. Of 91 patients with preopera-
tive uterine prolapse, eight (8.8%) patients developed a recurrent 
uterine prolapse during the 6-month follow up. Of 32 patients with 
preoperative vault prolapse, two (6.3%) had a recurrent vault pro-
lapse. These rates are similar to the previously published long-term 
failure rates and are identical to failure rates associated with other 
SSL fixation techniques.5–7 The postoperative position of point C by 
POP-Q measurements was significantly lower among patients with 
preoperative uterine prolapse versus patients with vaginal vault 
prolapse (−2.6 ± 0.6 vs. −4.7 ± 2.9 cm). This difference has no clinical 
implication, as evidenced by the same recurrent stage III or IV api-
cal POP rate in both groups. The main disadvantages of the study 
include retrospective data assessment, lack of valid questionnaires 
and relatively short follow up. In addition, the women included in the 
study constitute a homogeneous group of patients who were oper-
ated on by experienced surgeons. It is possible that results may be 
different in other populations and/or with less skilled surgeons. The 
advantages of the study include a relatively large number of patients 
who underwent the procedure, strict follow up after the surgery, 
the absence of patients lost to follow up, and professional urogy-
necologic evaluation, including using the POP-Q measurements. 
Furthermore, in terms of cost-effectiveness, there is no doubt that 

a vaginal approach is more economical than a laparoscopic or ro-
botic abdominal approach. Among the available vaginal approaches, 
EnPlace® SSL fixation does not require any mesh or deep dissection, 
so the surgery time is short and the rate of complications is low.

In conclusion, short-term outcome results of EnPlace® SSL fixation 
suggest that it is a safe and effective minimally invasive procedure 
for significant apical POP repair. By employing the EnPlace® device, 
SSL fixation can be performed easily and without extensive vaginal 
dissection or mesh. This approach is particularly valuable in high-risk 
patients, such as patients with contraindications to general anesthesia, 
patients with a high probability of adhesions in the abdominal cavity 
or pelvis, and patients for whom a transabdominal approach may pose 
technical difficulties. More studies are required to investigate the long-
term outcome results of this procedure and to determine whether 
there are any predictive factors for postoperative success or failure.
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