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Objective
To evaluate the efficacy of vaginal hysterectomy combined with anterior and posterior colporrhaphy (VH APR) for the
management of pelvic organ prolapse (POP).

Methods

A total of 610 patients with POP who underwent VH APR from January 2010 to June 2019 at Asan Medical Center
were included in this study. We analyzed the patient characteristics and surgical outcomes. In addition, we compared
the POP quantification system (POP-Q) pre- and postoperatively at 2 weeks, 3 months, and 1 year, and analyzed the
risk factors for recurrence.

Results

The mean age of the patients was 65.5+7.6 years. The most common preoperative POP-Q stage was stage 2 (60.8%),
followed by stage 3 (35.9%). Complications were identified during surgery in 1.6% of the patients. The most
common postoperative complication (6.4%) was voiding difficulty. All POP-Q scores significantly decreased at 1
year after surgery (P<0.0001). The recurrence rate was 9.6%, and most recurrences (77.5%) occurred in the anterior
compartment. An advanced stage of preoperative POP was a risk factor for recurrence (stage 3 or 4 vs. stage 1 or 2;
odds ratio [OR], 5.337, 95% confidence interval [Cl], 2.58-11.036, P<0.0001). Only two patients underwent surgical
correction for POP recurrence, and most of the remaining patients did not undergo further treatment for prolapse.

Conclusion
VH APR is a safe and effective surgical procedure for POP, with a low recurrence rate. In addition, advanced
preoperative stage was the only risk factor for recurrent POP.
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Introduction

Pelvic organ prolapse (POP) is defined as the downward de-
scent of pelvic organs that results in the protrusion of the
vagina, uterus, or both from the vaginal introitus [1]. The
prevalence of POP has ranged from 3% to 41% in previous
studies, because the definition for POP varies from study to
study [2-7]. Pelvic organ support deteriorates with age, and
hence, a majority of women over 50 years of age experience
POP. The prevalence of POP continues to rise owing to an
increase in the elderly population [8]. In Korea, the preva-
lence of POP was much lower than that in previous studies
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(180 per 100,000 population for women over 50 years), as
the definition of POP excluded subjective symptoms and in-
cluded only POP diagnosed by doctors. In addition, the rate
of POP surgery peaked among those aged approximately 70
years [7].

Patients with symptomatic POP who decline or show no
improvement with nonsurgical treatment are candidates for
surgical treatment. The route of repair (abdominal or vaginal
approach) depends on a multitude of patient factors (age,
presence of uterus, site of prolapse, comorbidities) and the
surgeon’s preference. Previous studies have shown that the
vaginal approach has a shorter operation time (OT) and hos-
pital stay, and a lower complication rate than the abdominal
approach [9-11]. Therefore, surgery via the vaginal approach
may be preferred for elderly or medically compromised pa-
tients, as it is associated with low morbidity.

There are various surgical methods for the vaginal ap-
proach, including reconstructive procedures, obliterative pro-
cedures, and procedures that preserve the uterus with a syn-
thetic mesh [12]. To date, hysterectomy is the recommended
procedure for the treatment of POP; however, clinical data on
its effectiveness compared to uterine preservation are limited.
A recent cohort study of 100,000 women demonstrated that
hysterectomy for POP is associated with a decreased risk of
POP recurrence at any site: anterior, apical, and posterior [13].
There are limited studies on the efficacy of vaginal hysterec-
tomy combined with anterior and posterior colporrhaphy (VH
APR), and only a few studies have compared colporrhaphy
with other POP surgical methods. Anterior colporrhaphy has
a high surgical success rate of 70-89%, although the results
of surgical success in comparison to those with mesh surgery
are controversial according to the definition of anatomic suc-
cess [14-16]. In contrast, posterior colporrhaphy has proven
to be effective in correcting the posterior vaginal compart-
ment compared to other surgical methods [16,17]. In addi-
tion, one study revealed that VH APR is effective in treating
uterine prolapse at stage >2 [18]. However, data on the ef-
ficacy of APR are unclear, and further clinical studies must be
undertaken.

Limited data are available on VH APR and its outcomes in
POP treatment in the Korean population. This study aimed
to report the surgical outcomes of VH APR over the past 10
years, evaluate the complications of surgery, and calculate
the recurrence rate to identify the safety and efficacy of VH
APR.
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Materials and methods

1. Study design and patients

The medical records of all patients who underwent VH APR
for POP at Asan Medical Center from January 2010 to June
2019 were reviewed retrospectively. The exclusion criteria
were as follows: patients who underwent APR using a mesh,
and whose VH was performed by surgeons who performed
less than one VH a month in their clinical practice. In total,
610 women were included in the analysis.

The following variables were included for patient char-
acteristics: age, body mass index (BMI), number of vaginal
deliveries, menopause status, previous pelvic surgery, and as-
sociated medical history. All patients underwent preoperative
ultrasonography and Pap smear to determine whether they
had a risk of malignancy. In addition, all patients underwent
a preoperative POP-quantification (POP-Q) examination, per-
formed by a single physician, for the evaluation of stage and
the six points (Aa, Ba for anterior vaginal wall; C, D for upper
vagina; Ap, Bp for posterior vaginal wall), as well as the total
vaginal length (TVL) of the POP-Q system [19]. The following
variables were included in the surgery-related data: concomi-
tant surgery, OT (incision to close), estimated blood loss (EBL),
pre- and postoperative hemoglobin levels (Hb), transfusion
rate, complications during and after surgery, length of hospi-
tal stay, and duration of Foley catheterization.

To evaluate the postoperative recurrence rate, the POP-
Q system was evaluated at 2 weeks, 3 months, and 1 year
after surgery. The same physician performed the tests before
and after the surgery to eliminate bias due to inter-surgeon
variation. At any point during the follow-up, we defined re-
currence of POP as mentioned in a previous study [20], when
the Aa, Ba, C, Ap, and Bp scores for objective recurrence
were higher than -1 cm (over stage 2) or if the patient had
subjective recurrence symptoms (vaginal bulging or pressure)
without objective recurrence.

This study was approved by the Asan Medical Center Insti-
tutional Review Board (approval No. 2019-1137).

2. Surgical procedures

All patients were placed in the dorsal lithotomy position
under general anesthesia, and a Foley catheter was inserted
into the bladder before the first incision was made. A circu-
lar incision on the cervix and a triangle-shaped incision on
the anterior vaginal wall were made. The anterior vaginal
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Table 1. Patient baseline and preoperative characteristics

Table 2. Intra-and peri-operative surgery-related outcomes

Characteristic Value Characteristic Value
Age (yr) 65.5+7.6 (39, 87) Combined operation 33(5.4)
BMI (kg/mz) 24.97+2.7 TOT 11(1.8)
Vaginal parity 3(0, 8) Adnexa 18 (2.95)
Menopausal status Other 4 (0.66)
Premenopausal 20(3.3) Operation time (min) 86.5+20.96
Postmenopausal 590 (96.7) EBL (mL) 72.7+65.8
Previous surgery 71(11.6) Postoperative Hb (g/dL) 11.1£1.2
Cesarean section 18 (2.95) Difference in Hb (g/dL) 1.7£1.0
SuUl 34 (5.6) Transfusion 6 (0.98)
PR 10(1.6) Hospital stays (days) 3(3-9)
Prolapse 9(1.5) Duration of the Foley catheterization (days) 2 (2-90)
Comorbidity Intraoperative complications 10(1.6)
DM 97 (15.9) Bladder injury 4(0.7)
HTN 282 (46.2) Hematuria 5(0.8)
Pulmonary 34 (5.6) Rectal injury 1(0.2)
Urology 36(5.9) Postoperative complications 69 (11.3)
Initial POP-Q Voiding difficulty 39 (6.4)
Aa (cm) 1.00 (-3, 3) Fever 14 (2.3)
Ba (cm) 1.00 (-3, 6) Vaginal bleeding 2(0.3)
C (cm) 0 (-5, 6) Hematoma 2(0.3)
Ap (cm) -2 (-3, 3) Stump dehiscence 1(0.2)
Bp (cm) -2 (-3, 5) Abscess 1(0.2)
TVL (cm) 7 (6, 10) Peritonitis 1(0.2)
Initial stage VVF 1(0.2)
1 3(0.5) Ureteral obstruction 1(0.2)
2 371 (60.8) Other (arrhythmia, elevated liver enzymes) 7(1.2)
3 219 (35.9) Values are presented as meanzstandard deviation (range), median
4 17 2.8) (range), or number (%).
Preoperative Hb (g/dlL) 12.85+1.08 TOT, transobturator vaginal tape; EBL, estimated blood loss; Hb, he-

Values are presented as meanzstandard deviation (range), median
(range), or number (%).
BMI, body mass index; SUI, stress urinary incontinence; PR, poste-
rior colporrhaphy (repair); DM, diabetes mellitus; HTN, hyperten-
sion; POP-Q, pelvic organ prolapse quantification; TVL, total vaginal
length; Hb, hemoglobin.

wall and bladder were then dissected. The peritoneum was
opened, a retractor was inserted, and the bladder was lifted.
The peritoneum was opened through the posterior cul de
sac. The uterosacral ligament, paracervical tissue, and uter-
ine artery pedicle were clamped, sutured, and cut. After the
uterus was rotated, both the round ligaments and the tubo-
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moglobin; VVF, vesicovaginal fistula.

ovarian ligaments were clamped, sutured, and cut. In case of
an adnexal mass, salpingo-oophorectomy or simple cystec-
tomy was performed. The uterus was then removed. After
reperitonization, a lower uterosacral ligament suspension
(USLS) for vault support and APR was performed.

All patients received the following standard postoperative
care: the Foley catheter was retained until postoperative day
2; after removing the Foley catheter, the voiding pattern was
examined for 1 day. The patients were discharged if the self-
voiding volume was >200 mL, and the residual urine volume
was <100 mL in the bladder scan. If voiding was difficult
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after removing the catheter, the catheter was re-inserted and
maintained for another day or two. If the patient suffered
bladder injury during the surgery, the catheter was main-
tained for a few more days in accordance with the consulting
urologist’s opinion.

3. Statistical analysis

Categorical variables are presented as numbers with percent-
ages. Continuous variables are presented as mean + standard
deviation (SD) or median with range. The differences over
time (at baseline, 2 weeks, 3 months, and 1 year) were ana-
lyzed using the Friedman test or Wilcoxon signed-rank test
for non-normally distributed variables. Significance levels of
the post-hoc test were determined by Bonferroni correction

Table 3. Comparison of the pre- and postoperative POP-Q system

for pairwise comparisons of sequences to avoid false-positive
results. Since there were six variables (Aa, Ba, C, Ap, Bp, and
TVL), the cut-off P-value for significance was 0.05/6=0.008.
Logistic regression analyses were performed to identify the
independent factors associated with POP recurrence. Statisti-
cal analysis was conducted using SAS version 9.4 (SAS Insti-
tute, Cary, NC, USA).

Results

1. Patient baseline and preoperative characteristics
A total of 610 patients diagnosed with POP who underwent
VH APR were included in this study. The average patient age

POP-Q point Initial (n=610) 2 weeks (n=610) 3 months (n=607) 1 year (n=415) P-value
Aa (cm) 0.598+1.55 -2.933+0.30 -2.843+0.45 -2.704+0.70 <0.0001
Ba (cm) 0.708+1.69 -2.948+0.27 -2.850+0.43 -2.713+0.68 <0.0001
C(cm) 0.639+1.48 -6.350+0.79 -6.328+0.79 -6.347+0.84 <0.0001
Ap (cm) -1.618+1.19 -2.987+0.11 -2.965+0.23 -2.971+0.22 <0.0001
Bp (cm) -1.503+1.47 -2.990+0.10 -2.965+0.23 -2.9710.22 <0.0001
TVL (cm) 7.303+0.80 6.402+0.83 6.387+0.83 6.424+0.85 <0.0001
Values are presented as meanzstandard deviation.
POP-Q, pelvic organ prolapse quantification; TVL, total vaginal length.
Aa Ba
1.000 1.000
R K
0.000 0.000
1000 Initial 2 weeks 3 months 1 year 1,000 Initial 2 weeks 3 months 1 year
' (n=610) (n=610) (n=607) (n=415) o (n=610) (n=610) (n=607) (n=415)
-2.000 -2.000 P<0.0001
P<0.0001 y
-3.000 2933 843 27704 -3.000 2\o4 2858 2217
-4.000 -4.000
Ap Bp
0.000 0.000
Initial 2 weeks 3 months 1 year Initial 2 weeks 3 months 1 year
-1.000  (n=610) (n=610) (n=607) (n=415) -1.000  (n=610) (n=610) (n=607) (n=415)
-1.648 P=0.008 -1.5Q3 P=0.016
-2.000 -2.000
\ P=0.004 \ { P=0.002
-3.000 2987 2565 =27971 -3.000 -22996 2-965 =2>-971
-4.000 -4.000

Fig. 1. Comparison of the postperative POP-Q system at 2 weeks, 3 months, and 1 year after surgery. POP-Q, pelvic organ prolapse quan-

tification.
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was 65.5+7.6 years with a median number of three vaginal
deliveries. Most patients (96.7%) had a menopausal status.
Diabetes mellitus (15.9%) and hypertension (46.2%) were
the most common comorbidities. The most common previ-
ous POP-Q stage was stage 2 (60.8%), followed by POP-Q
stage 3 (35.9%); the most severe grade of prolapse was in
the anterior compartment (Aa, Ba; median 1 c¢m), followed
by the apical compartment (C; median 0 cm) (Table 1).

2. Surgery related outcomes
Approximately 5% of the patients underwent a combined
operation including transobturator vaginal tape (TOT), ad-
nexal surgery, and other operations, such as labiaplasty, in-
traligamentary myomectomy, and urethral caruncle excision.
The total OT was 86.5+20.96 minutes. The mean EBL was
less than 100 mL (72.7+65.8 mL), with minimal differences
in the pre-and postoperative Hb levels (1.7+1.0 g/dL). Only
six patients underwent blood transfusions after surgery. The
median length of hospital stay was 3 days, and the median
duration of retention of the Foley catheter was 2 days (Table 2).
There were 10 cases (1.6%) of intraoperative complica-
tions. Of these, four underwent bladder repair for bladder
injury. Five patients experienced hematuria during surgery;
thus, cystoscopy was performed. Three patients had no spe-
cific findings, while two had bladder contusions. The hema-
turia of five patients showed improvement, and they were
discharged without any specific symptoms. One patient had
a minor rectal injury during surgery; the colorectal surgeon
sutured the injury, and the patient was discharged after rou-
tine postoperative care without any specific symptoms. There
were 69 cases (11.3%) of postoperative complications. The
most common complication (6.4%) was voiding difficulty af-
ter Foley catheter removal; however, all patients improved af-
ter several days of maintenance on the Foley catheter. There
were two cases of severe postoperative complications: one
with a left ureteral obstruction and the other with a vesico-
vaginal fistula (VVF) (Table 2).

3. Comparison of the pre- and postoperative POP-Q
system

Among the 610 patients, 607 patients (99.5%) visited the

hospital at 3 months, and only 415 patients (68%) complet-

ed the 1-year follow-up. There were statistically significant

improvements between the preoperative and postoperative

POP-Q scores after 2 weeks, 3 months, and 1 year (P<0.0001)
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(Table 3). The anterior compartment (Aa, Ba) gradually pro-
lapsed over 1 year after surgery (P<0.0001), but the change
was small at 0.2 cm (-2.9 cm vs. -2.7 cm) (Fig. 1). The pos-
terior compartment (Ap, Bp) also prolapsed when compared
at 2 weeks and 3 months after surgery (P<0.008), but the
change was within 0.03 cm. Although the posterior com-
partment (Ap, Bp) prolapsed when compared postoperatively
at 2 weeks and 1 year (P<0.05), the P-value was higher than
the adjusted P-value (0.008); thus, the results were not sig-
nificant. The apical compartment (C) and TVL did not signifi-
cantly change within 1 year after surgery (P>0.008) (Fig. 1).

4. Analysis of POP recurrence

The symptoms and surgical outcomes at 3 months (n=607)
and 1 year (n=415) after surgery were evaluated (Table 4).
Vaginal discharge was the most uncomfortable symptom at 3
months after surgery (17.6%), but it had almost disappeared

Table 4. Symptoms and surgical outcomes at 3 months and 1
year after surgery

Characteristic 3(:1:6?;;;5 (:‘::,? sr)
Symptoms 285 (46.95) 118 (28.4)
Vaginal spotting 42 (6.9) 6 (1.5)
Vaginal discharge 107 (17.6) 8(1.9)
Leakage sensation 4(0.7) 2 (0.5)
Urinary frequency 45 (7.4) 30(7.2)
Urinary urgency 14 (2.3) 5(1.2)
Sul 73(12.0) 44 (10.6)
Pelvic pain 58 (9.6) 26 (6.3)
Constipation 25(4.1) 2(0.5)
Recurrence 29 (4.8) 40 (9.6)
Anterior compartment 17/29 (58.6) 31/40 (77.5)
Apical compartment 0 0
Posterior compartment 6/29 (20.7) 4/40 (10)
Subjective recurrence 6/29 (20.7) 5/40 (12.5)
Stage
0 519 (85.5) 330(79.5)
1 65 (10.7) 50(12.1)
2 23(3.8) 34(8.2)
3 0 1(0.2)
4 0 0

Values are presented as percents.
SUI, stress urinary incontinence.
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at 1 year after surgery (1.9%). Urinary frequency (7.2%) and
stress urinary incontinence (10.6%) were the most common
symptoms at 1 year after surgery.

The recurrence rate gradually increased from 4.8% (29/607)
at 3 months to 9.6% (40/415) at 1 year after surgery. The
site with the most recurrence was the anterior compartment
(58.6% and 77.5% at 3 months and 1 year, respectively).
Subjective recurrence symptoms without objective recurrence
occurred in 20.7% and 12.5% of the patients at 3 months
and 1 year after surgery, respectively. Most patients remained
at stages 0 and 1 after 1 year of surgery (91.6%). Most of
the patients with recurrence were in stage 2 (8.2%), one was
in stage 3, and none were in stage 4 (Table 4).

Logistic regression analysis was used to assess the risk fac-
tors for POP recurrence (Table 5). The patients’ BMI, age,
menopausal status, vaginal parity, and previous pelvic surgery
were not associated with POP recurrence. However, the odds
ratio (OR) for advanced stage of POP (stage 3 or 4) at the ini-
tial presentation was 4.5 times higher at 3 months after sur-
gery (OR, 4.498; 95% confidence interval [Cl], 1.958-10.333;
P=0.0004), and 5.3 times higher at 1 year after surgery (OR,
5.337; 95% Cl, 2.58-11.036; P<0.0001) than that of stage 1
and 2 at the initial presentation.

Table 5. Logistic regression analyses of POP recurrence

Discussion

Our study found that VH APR showed significant improve-
ment in the clinical stage of POP patients, which was well
maintained up to 1 year after surgery. In addition, VH APR
proved to be a safe surgical procedure for elderly patients
because it resulted in less EBL and fewer surgical complica-
tions.

With advancements in the field of surgery, many surgical
methods have emerged as alternatives to traditional VH for
POP patients. Many studies have been conducted on the
merits and demerits of uterus preservation surgeries, as well
as the efficacy of a mesh in preserving the uterus [17,21,22].
A recent randomized controlled trial (RCT) demonstrated that
vaginal repair with a mesh or graft was not superior to native
tissue repair in terms of improvement of prolapse symptoms,
quality of life, and objective failure within 2 years after sur-
gery [14]. In addition, mesh exposure occurred in 12% of
patients. Another RCT comparing vaginal mesh hysteropexy
with VH USLS found that there was no difference between
the two procedures in terms of re-treatment and recurrence
of POP [23]. In addition, VH APR was found to be better than
abdominal sacrocolpopexy with preservation of the uterus

3 months (29/607)

1 year (40/415)

Characteristic

OR (95% CI) P-value OR (95% CI) P-value
BMI (kg/m?)
<25 1 0.3559 1 0.5241
>25 1.424(0.673, 3.013) 1.236 (0.644, 2.375)
Age (y)
<60 1 0.0633 1 0.2502
>60 0.472 (0.214, 1.042) 0.648 (0.309, 1.357)
Menopause
No 1 0.2783 1 0.481
Yes 0.434(0.096, 1.964) 0.574(0.123, 2.687)
No. of vagina parity 1.065 (0.787, 1.441) 0.6853 1.146 (0.891, 1.473) 0.2887
Previous pelvic surgery
No 1 0.7679 1 0.9036
Yes 0.889 (0.406, 1.946) 1.043(0.532, 2.045)
Initial stage
1,2 1 0.0004 1 <0.0001
34 4.498 (1.958, 10.333) 5.337 (2.58, 11.036)

POP, pelvic organ prolapse; OR, odds ratio; Cl, confidence index; BMI, body mass index.
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in terms of maintaining urogenital function and preventing
an overactive bladder [18]. In conclusion, a Cochrane review
stated that there was insufficient evidence to use a mesh as
a first-line treatment in apical or posterior prolapse as well as
prolapse in the anterior compartment (the site most affected
by POP) [17,21,22]. In this study population, most patients
had POP-Q stage 2 or 3 (96.7%), and the anterior compart-
ment was the most affected site (Aa, Ba; median 1 cm); thus,
we deemed VH APR without mesh as an appropriate treat-
ment.

We demonstrated that VH APR is a safe operation because
it has a short OT, low EBL, and few complications. The OT
in our study was the shortest compared to that of previ-
ous studies (86.5£20.96 minutes [n=610] vs. 110.7+42.8
[n=81] vs. 156.7+43.9 minutes [n=87]) [15,23]. The blood
transfusion rate and the difference in Hb levels in our study
were comparable with those in a previous study (transfusion,
0.98% [6/610]; difference in Hb, 1.7£1.0 g/dL vs. transfu-
sion, 1.9% [2/108]; difference in Hb, 2.0 g/dL) [24]. Abdomi-
nal hysterectomy has a blood transfusion rate of 2.18%
[25,26], while VH has a very low EBL and blood transfusion
rate; this demonstrates its safety in the surgical treatment of
POP. The intra- and postoperative complications of bladder
or ureteral injury were both less than 1%, which is similar to
the results of previous studies [13,18]. In addition, infectious
complications after VH have been reported to vary from 1%
to 13% [13,27], but they were found to be less than 1% in
our study. Difficulty in voiding with bladder retention after
removal of the urinary catheter was the most common com-
plication (6.4%). A previous study demonstrated that the
urinary retention rate was low on postoperative day 2 (12%)
compared to that on day 1 (35.2%) or day 3 (21.3%) [28].
The cause of difficulty in voiding after Foley catheter removal
has not been fully identified, and there are no guidelines on
the timing of Foley catheter removal after VH. In our study,
Foley catheter removal on postoperative day 2 was found to
be associated with a low incidence of difficulty in voiding,
and all patients showed improvement after several days of
maintenance on the Foley catheter.

There were two cases of severe postoperative complica-
tions, one with left ureteral obstruction and the other with
VVFE. One patient was diagnosed with left ureteral obstruc-
tion at 7 days post-surgery, and she also showed decreased
renal function and left hydronephrosis. Left percutaneous
nephrostomy (PCN) was performed, and a double J (DJ) stent
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was inserted into the ureter. After 8 months of maintenance
of the PCN and DJ stents, the patient’s kidney function nor-
malized. Another patient underwent bladder repair for blad-
der injury during surgery, after which a Foley catheter was
placed; after 2 weeks, cystoscopy and CT were performed
for symptoms of persistent leakage of urine despite main-
taining a Foley catheter, and a fistula between the vagina
and the bladder, a VVF, was diagnosed. After 3 months of
maintenance on the Foley catheter, there was no leakage on
cystoscopy, and the Foley catheter was removed. No abnor-
mal findings were found during outpatient observation for
the following 3 years. Bladder injury, which is more frequent
than ureteral injury, occurs when the prevesical space is dis-
sected. An analysis of 3,076 patients who underwent VH
showed one ureteral injury and four VVFs [29]. All VVFs oc-
curred because of bladder laceration during the procedure,
with an incidence of 0.13% in the overall population. Thus,
it should be noted that subsequent VVFs can occur if bladder
injury occurs during surgery.

Our study found that VH APR showed a significant reduc-
tion in POP and a low recurrence rate. However, only 68%
of patients returned at the 1-year follow-up; this may have
caused an overestimation of the recurrence rate (9.6%). If
all patients who did not visit the hospital 1 year after the
surgery were assumed to have had no symptoms of recur-
rence, the recurrence rate would have been 6.6% to 9.6%.
The recurrence rate in this study was much lower than that
reported in previous studies [14,15,23]. Nager et al. [23]
evaluated the outcomes of VH with USLS for 3 years, and the
cumulative recurrence rates gradually increased from 25%
(1 year, n=21) to 41% (3 years, n=28). However, among the
cases of recurrence, there was only one case wherein re-
treatment was required. Similarly, another study showed that
the anterior compartment (Ba <0) was the most common
site for recurrence, with a recurrence rate of 29.6% (n=24),
and three patients underwent reoperation within 1 year [15].
Our study also found that the anterior compartment was
the most common site of recurrence. Glazener et al. [14]
conducted a study on VH APR with native tissue repair versus
mesh or graft repair. The study showed that the native repair
group showed recurrence of stage 2 (45%), followed by
stage 1 (32%) POP at 1 year after surgery, and 6% of the pa-
tients underwent reoperation within 2 years. Three patients
required re-treatment for POP recurrence in our study; most
of the remaining patients did not require further treatment
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for prolapse because the symptoms were not severe. Two
patients underwent colpocleisis with posterior colporrhaphy
(at 18 months) and APR (at 6 years), both with an initial POP
stage of 3. In the other patient, a pessary was used for 7
years after surgery, as her initial POP stage was 2. The reason
for the low recurrence rate in our study compared to that in
previous studies may be attributed to the fact that less than
half of the patients (38.7%) in our study had preoperative
advanced POP (stages 3 and 4). However, the comparison
with our study is limited because each study had different
descriptions of preoperative POP stages and patient charac-
teristics.

Possible reasons for recurrent POP are patient factors, such
as age, BMI, and underlying diseases or procedural factors
[20]. A systematic review by Vergeldt et al. evaluated 30 risk
factors for recurrent POP after native tissue repair and con-
cluded that advanced preoperative stage was the only risk
factor (stage 3 or 4 vs. stage 1 or 2, OR, 2.0-3.9, 95% (],
1.0-13.0, P<0.05) for recurrence, and other factors (parity,
vaginal delivery, age, and BMI) were associated with primary
POP [30]. Our study corroborates these findings. In conclu-
sion, the anterior compartment was the most common recur-
rence site, and the risk factor for recurrence was an advanced
stage of POP at the initial presentation. Additional evidence
is required to improve preventive strategies and to determine
effective surgical or conservative management options.

The strength of this study is that it was a relatively large-
scale study, as we analyzed 610 patients. Moreover, we
excluded surgeries performed by surgeons with less experi-
ence in performing VH. Consequently, we analyzed only the
results of surgeries performed by a single surgeon. Since one
surgeon performed all the operations of VH APR with USLS
and POP-Q tests, inter-surgeon bias was eliminated. Howev-
er, since this was a retrospective study, there may have been
selection bias because not all patients visited the outpatient
clinic for a year. Further studies are necessary to confirm the
long-term outcomes of VH APR.

In conclusion, VH APR demonstrated good surgical out-
comes in POP patients, as it was associated with low morbid-
ity and a low recurrence rate. In addition, advanced preop-
erative stage was the only risk factor for recurrent POP. Many
surgeons still prefer VH in POP patients; however, in recent
years, there has been an increase in the number of special-
ized surgeries being performed, such as hysteropexy and sa-
crocolpopexy. The number of patients with POP is increasing,
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and various surgical methods are being developed. An ap-
propriate surgical method should be chosen for POP patients
after considering patient factors and the operating surgeon’s
experience and preference.
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