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transvaginal mesh for treatment of Asian women
with pelvic organ prolapse
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ABSTRACT

Introduction: Short-term follow-up
suggest that transvaginal mesh has limited
application for pelvic organ prolapse (POP)
treatment. This study evaluated the intermediate-
and long-term outcomes of transvaginal mesh
surgery.

analyses

Methods: This retrospective study included all
women who underwent transvaginal mesh surgery
in one urogynaecology centre. Inclusion criteria
were women with stage III/IV POP, age =65 years,
and (preferably) sexual inactivity. Concomitant
sacrospinous fixation and mid-urethral slings were
offered for stage III/IV apical POP and urodynamic
stress incontinence, respectively. Women were
followed up for 5 years. Subjective recurrence was
defined as reported prolapse symptoms. Objective
recurrence was defined as stage II prolapse or above.
Mesh complications and patient satisfaction were
reviewed.

Results: Of 183 women who underwent transvaginal
mesh surgery, 156 had =1 year of follow-up (mean,
50 + 22 months). Subjective and objective recurrence
rates were 5.1% and 10.9%, respectively. The mesh
erosion rate was 9.6%; all affected women received
local oestrogen treatment or bedside surgical
excision. Three women received transobturator

tension-free transvaginal tape for de novo (n=1)
or preoperative urodynamic stress incontinence
who did not undergo concomitant surgery (n=2);
14% of the women had de novo urgency urinary
incontinence. No women reported chronic pain.
Overall, 98% were ‘satisfied’ or ‘very satisfied” with
the operation.

Conclusion: During 50 months of follow-up,
transvaginal mesh surgery for stage III/IV POP
had low subjective and objective recurrence rates.
The total re-operation rate was 9.6%. Most women
were satisfied with the operation. Based on the risk-
benefit profile, transvaginal mesh surgery may be
suitable for women who have advanced POP.
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* In women with stage III or IV pelvic organ prolapse, transvaginal mesh surgery (with concomitant sacrospinous
fixation for stage III or IV apical compartment prolapse) had low subjective (5.1%) and objective (10.9%) rates of
recurrence, along with a high satisfaction rate (98%), during approximately 50 months of follow-up.

* In sexually inactive women, the transvaginal mesh erosion rate is low.

* Although some women required re-operations because of factors such as pelvic organ prolapse recurrence,
stress urinary incontinence, and mesh erosion, the overall re-operation rate was 9.6%.

* In contrast to previous recommendations, transvaginal mesh surgery may be suitable for women who are
sexually inactive, particularly women who have a higher risk of prolapse recurrence related to conditions such
as advanced pelvic organ prolapse and levator ani muscle avulsion.

Introduction

Pelvic organ prolapse (POP) leads to considerable
symptomatic distress and reduced quality of life
among women."? Large-scale studies of women in the
United States and Europe have shown that the risks
of undergoing POP or stress urinary incontinence
(SUI) surgery by 80 years of age range from 12.6%
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to 18.7%.>> Advanced POP stage and worse quality
of life are factors that increase the likelihood of
surgical treatment.? Symptom resolution is the
most important goal among women who seek
consultations for POP. Importantly, quality of life
improves in women who undergo surgical treatment.”
However, there is a high mean recurrence rate after
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POP surgery: 36% after a follow-up interval of 0.1
to 10 years. Reoperation is also common (29.2%)
and the between-procedure interval decreases with
successive repairs.>8

A systematic review and meta-analysis of
25 randomised controlled trials revealed that,
compared with native tissue repair, transvaginal
mesh surgery for anterior compartment prolapse
has reduced risks of awareness of prolapse (risk
ratio=0.66, 95% confidence interval=0.54-0.81),
recurrent prolapse (risk ratio=0.4, 95% confidence
interval=0.3-0.53), and repeat surgery for prolapse
(risk ratio=0.53, 95% confidence interval=0.31-0.88)
over 1 to 3 years of follow-up.” However, transvaginal
mesh surgery carried an increased risk of repeat
surgery for a composite outcome of prolapse, SUI,
and mesh erosion (risk ratio=2.4, 95% confidence
interval=1.51-3.81). Considering this risk-benefit
profile, the authors concluded that transvaginal mesh
has limited utility in primary surgery; however, the
quality of analysed evidence only ranged from very
low to moderate. Among the randomised controlled
trials considered in that systematic review, only one
was conducted in Asia. Moreover, high objective
and subjective cure rates of transvaginal mesh and a
low mesh erosion rate have been reported over 5 to
7 years of follow-up, although some studies have had
a high rate of loss to follow-up.'%*?

The present study was performed to evaluate
the long-term outcome of transvaginal mesh surgery
for advanced anterior compartment prolapse in a
tertiary centre. It also investigated the recurrence
rate and the types of postoperative complications
among women who underwent transvaginal mesh
surgery.

Methods
Patients

This was a retrospective analysis of prospectively
collected data concerning transvaginal mesh
reconstructive surgeries performed for POP
treatment from January 2008 to June 2019 in a
urogynaecology training centre. Ethics approval was
obtained (CREC 2015.125); the ethics committee
waived the requirement for informed consent. All
women who underwent transvaginal mesh surgery
in the study centre were recruited. Demographic
data, including age, parity, mode of delivery,
urinary symptoms (eg, SUI and/or urgency urinary
incontinence [UUI]), and symptoms of prolapse were
collected during the first consultation; the Pelvic
Organ Prolapse Quantification assessment was also
performed.”> Management options of vaginal ring
pessary and surgery were offered. For women who
chose surgery, a urodynamic study was arranged.

Transvaginal mesh surgery (ie, anterior
vaginal mesh or total vaginal mesh) was available
to women with stage III or IV anterior and apical
and posterior compartment prolapse, age =65 years,
and (preferably) sexual inactivity, or with recurrent
POP. Beginning in January 2013, vaginal mesh
insertion in the posterior compartment was
not performed because of published evidence
indicating no improvement from posterior vaginal
mesh, compared with native tissue repair alone.™*
Transvaginal mesh was performed with concomitant
vaginal hysterectomy or a uterine-preserving
operation depending on each woman’s choice and
medical condition. In women with stage III or IV
apical compartment prolapse, concomitant bilateral
sacrospinous fixation was performed. Because
of variations in commercial product availability,
Prolift®, Perigee®, and Restorelle® were used from
2008 to 2012, 2013 to August 2017, and September
2017 to June 2019, respectively.

Surgical procedure

Women were admitted on the day of the operation.
One dose of prophylactic intravenous antibiotics
was administered on induction. The operation
was performed under either spinal or general
anaesthesia depending on each woman’s choice and
the attending anaesthetist’s assessment. For women
who chose hysterectomy, the operation began with
vaginal hysterectomy, followed by hydrodissection
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with adrenaline solution and midline incision over
the anterior vaginal wall. Subsequent dissection
of the bladder from the anterior vaginal wall
was performed; the sacrospinous ligament was
reached without opening the posterior vaginal wall.
Sacrospinous ligament fixation was conducted using
a Mayo-hook from 2008 to 2017; it was conducted
using a Capio device® from 2018 to 2019. Depending
on the mesh design, anterior mesh was introduced
and all arms either passed through the obturator
membranes (Prolift® and Perigee®) or were fixed to
the ipsilateral pelvic wall and sacrospinous ligament
using stitches (Restorelle®). Anterior mesh was then
attached to the bladder fascia and anterior vaginal
wall using absorbable stitches. If total vaginal
mesh was performed, the posterior vaginal wall
was opened at the midline and the sacrospinous
ligament was identified; the arms of posterior mesh
were introduced to the sacrospinous ligaments.
Cystoscopy was performed to exclude bladder injury
and confirm ureteric jets. Per rectal examination
was performed to exclude rectal perforation. Only
the edge of the vaginal epithelium was trimmed; the
anterior vaginal wall was closed by three interrupted
stitches at the distal region, followed by continuous
sutures. In the event of symptomatic posterior
compartment prolapse, posterior colporrhaphy was
performed. Concomitant continence surgery (ie,
mid-urethral sling) was performed for women with
urodynamic stress incontinence (USI). At the end
of the operation, one piece of vaginal gauze soaked
with chlorhexidine solution was packed into the
vagina and a transurethral Foley catheter was placed.
Most vaginal hysterectomies were performed by
gynaecology trainees; all procedures involving
mesh were performed by urogynaecologists or
urogynaecology subspecialty trainees under direct
supervision by urogynaecologists. Operative details
including anaesthesia type, operative time, blood
loss, and any organ injuries were collected from
electronic operative notes that were completed by
surgeons immediately after the operation.

Postoperative care and follow-up

Oral intake was resumed on the day of the operation.
Standard oral paracetamol were administered. One
course of antibiotics was administered to women
with a high risk of infection (eg, patients with diabetes
mellitus and/or a prolonged operation) and women
with postoperative fever that persisted for more than
24 hours. The vaginal gauze and Foley catheter were
removed on the day after the operation. Women
were discharged from day 1 onwards if they resumed
a normal diet, voided well, and remained afebrile.
Women were followed up once at 2 to
4 months, then annually until 5 years after surgery.
Subsequently, if they had no active pelvic floor
symptoms, they were discharged from the clinic.

% [ransvaginal mesh for pelvic prolapse

Earlier follow-up was offered on request. During
follow-up examinations, the attending gynaecologist
specifically asked women about symptoms of
prolapse, SUI, UUI, vaginal bleeding, pain, and
dyspareunia, as well as the severity of such
symptoms. Vaginal examinations were performed
to assess any recurrence of prolapse or mesh
erosion, in accordance with recommendations of
the International Urogynecological Association and
International Continence Society.'>* Satisfaction
(ie, very unsatisfied, unsatisfied, satisfied, or very
satisfied) was recorded during each postoperative
visit. Subjective recurrence was defined as reported
symptoms of prolapse, vaginal bulge, or dragging
sensation. Objective recurrence was defined by the
Pelvic Organ Prolapse Quantification assessment
with any compartment reaching =1 cm above the
hymen (stage =II). In the event of mesh erosion,
the location, size, and area of mesh erosion were
recorded. Vaginal oestrogen cream was offered. The
options of conservative management or surgical
excision of exposed mesh were discussed with
women who experienced mesh erosion, depending
on the erosion severity, accompanying symptoms,
and their personal preferences.

If women reported symptoms of SUI or UUI, a
urodynamic study was offered. If USI was diagnosed,
tension-free vaginal tape surgery was offered
to women for whom pelvic floor exercises were
ineffective. Medical treatment was offered to women
with overactive bladder or detrusor overactivity.

Statistical analysis

SPSS software (Windows version 21.0; IBM Corp,
Armonk [NY], United States) was used to analyse
the collected data. Categorical data are shown
using descriptive statistics. Normally distributed
data are shown as means (standard deviations),
whereas non-normally distributed data are shown
as medians (ranges). The times to subjective and
objective recurrences were depicted using Kaplan—
Meier curves. A P value of <0.05 was considered
statistically significant.

Results

Demographic characteristics, operative
data, and postoperative outcomes among all
patients

In total, 183 women (mean age, 71.8 + 8.4 years)
underwent transvaginal mesh surgery. Nearly all
were Hong Kong Chinese women, with the exception
of two who were non-Chinese Asian women. The
characteristics of the overall cohort are shown in the
Table.

The operative procedures and hospital stay are
summarised in the Table. Forty-six (25.1%) women
had spinal anaesthesia. The mean operative time
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TABLE. Characteristics of the overall cohort and the women with =1 year of

follow-up”
Overall cohort Women with =1
(n=183) year of follow-
up (n=156)

Age, y 71.8+8.4 71.6+8.8
Vaginal parity 3.6+19 3.7+19
Sexually inactive 178 (97.3%) 137 (87.8%)
History of pelvic floor repair surgery 36 (19.7%) 30 (19.2%)
History of hysterectomy 48 (26.2%)1 40 (25.6%)
History of continence surgery 9 (4.9%) 8 (5.1%)
Overall staging

Stage Il 9 (4.9%) 9 (5.8%)

Stage III/IV 174 (95.1%) 147 (94.2%)
Anterior compartment

Stage Il 15 (8.2%) 15 (9.6%)

Stage lII/IV 168 (91.8%) 141 (90.4%)
Apical compartment

Stage Il 58 (31.7%) 38 (24.4%)

Stage III/IV 125 (68.3%) 106 (67.9%)
Posterior compartment

Stage I/l 133 (72.7%) 100 (64.1%)

Stage III/IV 50 (27.3%) 42 (26.9%)
Preoperative SUI 104 (56.8%) 88 (56.4%)
Preoperative UUI 93 (50.8%) 77 (49.4%)
Preoperative voiding difficulty* 80 (43.7%) 69 (44.2%)
Preoperative urodynamic study diagnosis
(n=179)8

usl 58 (32.4%) 53 (34.0%)

Detrusor overactivity 12 (6.7%) 11 (7.1%)

USI + detrusor overactivity 9 (5.0%) 8 (56.1%)

Normal findings 100 (565.9%) 84 (53.8%)
Operative procedures

Anterior vaginal mesh 137 (74.9%) 110 (70.5%)

Both anterior and posterior vaginal mesh 46 (25.1%) 46 (29.5%)

Vaginal hysterectomy 110 (60.1%) 93 (569.6%)

Sacrospinous fixation 91 (49.7%) 67 (42.9%)

Posterior pelvic floor repair 46 (25.1%) 42 (26.9%)

TVT-O 52 (28.4%) 46 (29.5%)
Hospital stay, d, median (range) 2.0 (2.0-4.0) 2.0 (2.0-4.0)
Follow-up period, mo 44 + 26 50 + 22

Abbreviations: POP = pelvic organ prolapse; SUI = stress urinary incontinence; TVT-O =

tension-free transvaginal tape (transobturator route); USI = urodynamic stress
incontinence; UUI = urgency urinary incontinence

Data are presented as No. (%) or mean + standard deviation
Of these 48 women, 29 had concomitant POP surgery
Examples: manual reduction required during voiding, a slow stream, or a sense of
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incomplete emptying

Four women did not undergo a urodynamic study before the operation
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was 122.9 + 40.7 minutes and the mean blood loss
was 193 + 155 mL. Three (1.6%) women required
blood transfusion. One woman had bladder injury
during the trocar insertion of the anterior vaginal
mesh; the involved trocar was immediately removed
and reinserted in the correct surgical plane.
Cystoscopy showed a small perforation site at the
lateral bladder wall, but no repair was required. The
woman recovered uneventfully. One woman had a
mesh infection with abscess formation in the vulva,
requiring removal of the anterior mesh on day 18.
The infection subsided with antibiotics and drainage,
but the woman died 7 weeks after surgery because of
other medical morbidities."”

Overall, one woman was lost to follow-up
and three women, including the woman mentioned
above, died of medical diseases within 1 year; thus,
179 (97.8%) women were eligible for the postoperative
outcome analysis. Of these 179 women, 23 (12.8%)
underwent operation within 1 year prior to this
report, while 156 (87%), 113 (63%), and 77 (43%) had
completed 1, 3, and 5 years of follow-up, respectively.
The mean duration of follow-up was 50 + 22 months.
There were no differences in demographics,
preoperative symptoms, stage and compartment of
prolapse, or operative data between the 23 women
with <1 year of follow-up and the 156 women with
>1 year of follow-up, except for the vaginal mesh
brand (because of variations in commercial product
availability) and the duration of follow-up (Table).

Postoperative outcomes among women with
>1 year of follow-up

Among the 156 women with >1 year of follow-up,
eight reported symptoms of prolapse recurrence
(subjective recurrence rate of 5.1%). Five women
had stage II POP, while three women had stage III
POP. Four women experienced recurrence in the
first year of follow-up; two, one, and one additional
women experienced recurrence in the second,
third, and fourth year of follow-up, respectively.
While five women with recurrence had conservative
treatment for POP, one woman had vaginal pessary
and two (1.3%) women had surgery to manage
prolapse recurrence. In addition, nine other women
had asymptomatic stage II POP: two had anterior
compartment prolapse and seven had posterior
compartment prolapse. The objective recurrence rate
was 10.9% (n=17). The mesh erosion rate was 9.6%
(n=15). In all, 40% of the erosions (n=6) occurred at
the posterior wall; the remaining erosions occurred
at other sites in the vagina (four anterior wall, four
vaginal vault, and one lateral wall). Most instances of
mesh erosion (n=8, 53.3%) occurred in the first year.
Ten of the 15 affected women underwent surgical
excision under local anaesthesia at the bedside;
seven, one, and two women required one, two, and
three surgical excisions, respectively. The times to
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subjective and objective recurrences are depicted
using Kaplan—Meier curves (Fig 1).

The  preoperative  and  postoperative
symptoms of SUI are listed in Figure 2. Occult
USI was observed in 11 (16.2%) of 68 women who
reported no SUI before the operation. Among four
women who had occult USI and did not undergo
continence surgery, two had postoperative SUI;
they did not require surgical treatment. De novo
SUI occurred in 12 (7.7%) women. Only one (1/53,
1.9%) woman received tension-free transvaginal
tape (transobturator route) [TVT-O] for treatment
of SUL the remaining 11 women had mild symptoms
or achieved improvement with pelvic floor exercise.
Among the 31 women who had preoperative SUI
but normal urodynamic study findings and did not
undergo continence surgery, 19 (61.2%) women
had postoperative SUL. Among them, two received
TVT-O afterwards. Overall, 22 (14%) women had de
novo UUL seven received anticholinergics and the
remaining 15 had conservative treatment. No women
reported vaginal pain, pelvic pain, or dyspareunia.

In summary, the total re-operation rate was
9.6%: two women for recurrent POP, 10 women for
mesh erosion, three women for TVT-O, and one
woman for de novo SUL In all, 103 (66%) women
and 50 (32.1%) women were ‘satisfied’ and ‘very
satisfied; respectively, with the operation at their
latest follow-up examination. Three women who
ever had recurrence did not report being ‘satisfied’
or ‘very satisfied.

Discussion

This study provided a comprehensive evaluation
of the intermediate- to long-term (ie, 3 to 5 years)
outcomes of transvaginal mesh surgery in women
with advanced POP. Risk factors for POP recurrence
reportedly include levator ani muscle avulsion
(odds ratio=2.8), preoperative stage III-IV POP
(odds ratio=2.1), family history (odds ratio=1.8),
and large hiatal area (odds ratio=1.06 per 1 cm?).?
The prevalence of levator ani muscle avulsion is
higher in women with more advanced POP: we
previously reported that 54.5% and 66.7% of women
with stage III and IV POP had levator ani muscle
avulsion, respectively.”® Although this factor was
not evaluated in the present study, we presume
that a similar proportion of our cohort would have
this condition, placing them at high risk of POP
recurrence. Indeed, transvaginal mesh repair leads
to a lower rate of anterior compartment prolapse
recurrence, compared with native tissue repair in
women with levator ani muscle avulsion.'**
Transvaginal mesh was not recommended
in a systematic review and meta-analysis of 25
randomised controlled trials, based on its risk-
benefit profile. The risk of awareness of prolapse
was 13%; the risks of repeat surgery for prolapse and
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FIG I. Kaplan—Meier curve of subjective and objective
recurrences

SUI were 1.8% and 2.9%, respectively.” However, if
the transvaginal mesh treatment efficacy remains
high over a longer follow-up period and the risk of
morbidity is low, the above recommendation may not
apply to all women. In our cohort, these risks were
5.1%, 1.3%, and 1.9% for a mean follow-up period of
50 months. This indicates a tendency towards lower
POP recurrence risks in our cohort. The objective
recurrence rate of 10.6% also tended to be lower,
compared with previous studies that recruited
women who had stage II POP?, although 95% of our
women had stage III or IV POP. Our subjective and
objective recurrence rates are similar to the rates in
other Asian centres in the past decade.'®!!

Apical compartment prolapse is more
prevalent among women in Hong Kong, compared
with Caucasian women.'®*' Furthermore, apical
support is important in the management of
anterior compartment prolapse, which comprises
impairment of the pubovisceral muscle and the
uterosacral and cardinal ligaments.’*?>* Thus, we
performed concomitant sacrospinous fixation to
suspend the vaginal vault among women in this
study; this additional procedure did not increase
perioperative morbidity. This may explain why the
vaginal vault was not commonly involved in women
who had subjective or objective recurrence of POP
in the present study. Most women with objective
recurrence had stage II posterior compartment
prolapse, but they were asymptomatic.

The mesh erosion rate was 9.6%; 40% of
erosions were caused by posterior vaginal mesh.
The erosion rate for anterior vaginal mesh alone
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FIG 2. Preoperative and postoperative SUl symptoms and preoperative urodynamic study results. (a) VWWomen who reported SUI
before the operation; (b) Women who did not report SUI before the operation

Abbreviations: DO = detrusor overactivity; SUl = stress urinary incontinence; TVT = tension-free vaginal tape; TVT-O = tension-free
vaginal tape (transobturator route); UDS = urodynamic studies; USI = urodynamic stress incontinence

was 5.8%; this was comparable with previously
reported rates of 2.7% to 20%, with a mean of
11.1%.1011:2426 Fyrthermore, our rate was similar to
other Asian centres where a low mesh erosion rate
was reported.’®!! Most instances of erosion in our
study occurred within the first or second year of
follow-up; approximately two-thirds of the affected
women underwent excision of the exposed part
of the mesh and repair of the vaginal epithelium
under local anaesthesia at the bedside.” Among
the various types of possible mesh complications,
Warembourg et al** reported that mesh erosion

was the most common complication that required
re-operation; however, it was also treated most
effectively. However, more serious complications
could occur, such as erosion into the urinary tract or
bowel.?* No instances of vaginal pain or dyspareunia
were reported in our cohort, in contrast to previous
findings?; this was presumably because we mainly
offered transvaginal mesh surgery to women who
were sexually inactive. The proportion of women
with POP who report sexual inactivity is generally
high (64%) in Hong Kong.”” Further research is
needed to determine whether ethnicity contributes
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to vaginal pain or dyspareunia after transvaginal
mesh surgery.

Preoperative urodynamic studies showed that,
of 68 women who did not report SUI, 16% and 6% had
occult USI and other diagnoses, respectively; thus,
only 53 (78%) women had no abnormal findings. De
novo SUI occurred in 12 of these 53 women (7.7%
of all 156 women with >1 year of follow-up); only
one woman requested continence surgery. Although
some women reported symptoms of SUI, our
policy was not to offer continence surgery if no USI
was evident during the urodynamic study. Of the
remaining 31 of 53 women with no abnormal findings,
only two subsequently required continence surgery.
Overall, repeat surgery for SUI only occurred in
three (1.9%) women; we regarded this as a low risk of
repeat surgery. Preoperative urodynamic studies and
our more conservative approach (ie, not frequently
offering continence surgery) might have reduced the
risk of long-term complications. However, treatment
was offered to women with preoperative clinically
bothersome USI. Women who received concomitant
TVT-O were satisfied with this management.

This study had some limitations. First, this
was a single-centre study with a moderate sample
size. However, the data were collected prospectively
using a standardised form. Second, a health-related
quality of life questionnaire was not used because
validated questionnaires were unavailable when
transvaginal mesh surgery first began in our centre;
thus, no data were available for some women.! We
plan to investigate these data in a future study.
Finally, the effects of sexual function on the surgical
outcomes were not explored because most women
in this cohort were sexually inactive. We did not
recommend transvaginal mesh surgery to women
who were sexually active because there were
increased risks of mesh erosion and dyspareunia.

Conclusion

Women with stage III or IV POP experienced a
benefit from transvaginal anterior mesh surgery (and
concomitant sacrospinous fixation if concomitant
stage III/IV apical compartment prolapse) with
low risks of subjective recurrence of POP (5.1%),
objective recurrence of POP (10.9%), and re-
operation for POP recurrence (1.3%) at a mean
follow-up interval of 50 months. Although some
women required re-operations because of various
factors (eg, POP recurrence, SUI, and mesh erosion),
the overall re-operation rate was 9.6%. Most
women were satisfied or highly satisfied with the
transvaginal mesh surgery. This type of surgery may
be suitable for women with POP who are sexually
inactive, particularly women who have a higher risk
of recurrence related to conditions such as advanced
POP and levator ani muscle avulsion.

% [ransvaginal mesh for pelvic prolapse
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