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Purpose: To evaluate the safety and efficacy of a surgical polypropylene mesh for correction of anterior vaginal prolapse, with
or without apical defects, by providing simultaneous reinforcement at the anterior and apical aspects of the vagina with a sin-
gle-incision approach.

Methods: This was a prospective, multicenter, single-arm study involving women with baseline stage >2 anterior and/or api-
cal vaginal wall prolapse according to the Pelvic Organ Prolapse Quantification (POP-Q) system. The primary endpoint was
defined as achievement of POP-Q stage <1 status. Additionally, patient-reported outcomes were assessed using the Interna-
tional Consultation on Incontinence Questionnaire-Vaginal Symptoms (ICIQ-VS). The device under evaluation was Calistar
A, which is fixed posteriorly to the sacrospinous ligaments with a novel tissue-anchoring system (TAS) and anteriorly to the
obturator internus muscles. Postoperative follow-ups were scheduled at 7 days and at 6, 12, and 24 months.

Results: Ninety-seven women were treated and assessed for the primary outcome. They were followed for up to 2 years (n=43),
with a median of 12 months. Objective cure was achieved in 86 of the 97 patients (88.7%) (P <0.0005). The mean reduction in
the ICIQ-VS scores was in the range of 70%-90% for every time point (P <0.05). No bleeding or surgical revision was reported.
Mesh exposure occurred in 7 patients (7.2%), urinary retention in 5 (5.2%), de novo dyspareunia in 3 (3.1%), and urinary tract
infections in 7 (7.2%).

Conclusions: This midterm follow-up showed that apical and anterior vaginal reinforcement with a polypropylene implant
fixed with a TAS provided good anatomical correction, with no major complications.
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INTRODUCTION

Pelvic organ prolapse (POP) is a common condition involving
the female pelvic floor and may negatively affect women'’s quali-
ty of life, sexuality, and body image. The prevalence of POP var-
ies depending on the diagnostic criteria, from 3%-6% based on
symptoms to 50% when based upon vaginal examination find-
ings [1,2].

The risk factors for POP vary among patients, and should be
evaluated accordingly. A recent systematic review of studies car-
ried out in developed Western countries found that parity, vagi-
nal delivery, age, and body mass index were significant risk fac-
tors for primary POP [3]. In addition, fascial repair in tradition-
al operations to correct genital prolapse rely on tissues that are
damaged or weakened (due to collagen deficiency, laxity, or
poor-quality fascia), and may fail to provide a long-lasting ana-
tomical correction [3], leading to a recurrence rate that can be as
high as 40% [4]. In contrast, the use of mesh with simultaneous
surgical correction of apical defects through an abdominal route
has been associated with higher anatomical success rates, which
has prompted the development of transvaginal techniques using
mesh [5]. In 2011, in reply to concerns raised by the U.S. Food
and Drug Administration (FDA) [6], the International Urogy-
necological Association (IUGA) stated that the use of transvagi-
nal mesh is likely to be beneficial in cases involving recurrence
of anterior and apical prolapse, a chronic rise in abdominal
pressure, scarred or poor-quality native tissue, and/or stage >2
anterior prolapse, in which the benefits of using a mesh may
outweigh the risks of its main potential complications (dyspa-
reunia, mesh exposure, pelvic pain, and mesh retraction) [7,8].
In the last revision of the Cochrane Review (2016), an analysis
of 21 randomized clinical trials revealed a lower risk of recur-
rence of anterior vaginal compartment prolapse when transvagi-
nal mesh was used (11%-20%) than when native tissue was used
(38%), with an associated risk ratio of 0.40 (95% confidence in-
terval, 0.30-0.56) in a sample of 1,494 women [5].

To reduce the incidence of complications, a technique for
correction of the apical and anterior compartments was devel-
oped using mesh and a single-incision vaginal approach [9].
Damage to adjacent anatomical structures can be reduced by
eliminating the need for the blind passage of needles toward the
obturator foramen [7]. Using this approach, Moore et al. [10]
observed an objective cure in 91.7% of their patients, insignifi-
cant bleeding, and absence of mesh exposure in the vaginal
mucosa after a mean follow-up of 13.4 months. Calistar A
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(Promedon, Cérdoba, Argentina) consists of a macroporous
monofilament polypropylene mesh for the correction of anteri-
or and apical vaginal prolapse. It is bilaterally anchored to the
sacrospinous ligaments and obturator internus muscles by a
novel tissue-anchoring system (TAS) fixation device and multi-
point fixation columns, respectively. The aim of the present
study was to evaluate the safety and efficacy of this device
through objective and subjective patient-reported outcomes. To
the authors’ knowledge, this is the first report to present an
evaluation of this device in a prospective, multicenter study.

MATERIALS AND METHODS

Five tertiary referral centers participated in this multicenter, single-
arm, prospective study. The study was registered in the Clinical
Trial Registry (ICTRP-WHO)/(ICMJE): ACTRN12610000879066.
All patients received detailed information about the procedure and
provided written informed consent.

The inclusion criteria were adult women (=40 years) with
stage >2 anterior and/or apical vaginal prolapse in accordance
to the POP-Quantification (POP-Q) system (Ba>-1 cm) [11],
with no plan for future pregnancy, without comorbidities con-
traindicating anesthesia, and without diseases involving pelvic
tumors. Women were excluded from the study if point Bp >-1
cm (POP-Q); if simultaneous hysterectomy was indicated at the
time of prolapse repair; if they complained of recurrent urinary
infections or vulvovaginitis, a compromised immune system,
previous radiotherapy, or prolapse recurrence after previous
surgical treatment; or if they refused to participate in the study.
The primary endpoint was objective cure (anatomical repair)
defined as achievement of anterior/apical POP-Q stage< 1 post-
operatively, i.e., point Ba<-1 cm and/or C<-1 cm. The Interna-
tional Consultation on Incontinence Questionnaire-Vaginal
Symptoms (ICIQ-VS), when available, was also analyzed [12].

The preoperative evaluation involved a urogenital examina-
tion, including the POP-Q measurements and a stress test after
prolapse reduction for assessing concomitant or occult stress
urinary incontinence (SUI). All patients who complained of
SUI also answered the International Consultation on Inconti-
nence Questionnaire - Short Form (ICIQ-SF) [13]. Postopera-
tive follow-up examinations were scheduled at 7 days and at 6,
12, and 24 months.

The prosthesis under evaluation was Calistar A, a single-inci-
sion repair system (Fig. 1) that consists of a type I polypropyl-
ene mesh containing 2 polypropylene auto-fixating arms for at-
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Fig. 1. Calistar A mesh. (A) Tissue anchoring system loaded on the retractable insertion guide for sacrospinous ligament fixation and
(B) autofixation device being introduced in the obturator internus muscle.

tachment to the obturator internus muscles, 2 separate polypro-
pylene anchoring devices for fixation onto sacrospinous liga-
ments, referred to as its TAS, and a retractable insertion guide for
placing the anchoring devices. The TAS anchors are specifically
designed for fixation at the sacrospinous ligament, with 6 con-
centrically located spikes arranged at 360° and a base with a flat
rim to limit the depth of insertion into the ligament. The TAS
anchors are attached to a 0-0 polypropylene thread that is subse-
quently used for fixation of the posterior arms of the implants.

Operative Technique

The patients underwent general anesthesia and were placed in
the lithotomy position. A Foley catheter was inserted and left in
place. Hydrodissection of the anterior vaginal wall with physio-
logical saline solution was performed. A longitudinal incision
was performed from the midurethra to the uterine cervix or
vaginal apex with bilateral dissection. Using the index finger,
the surgeon performed blunt dissection at the medial edge of
the ischiopubic rami, progressing toward the ischial spines until
identifying the sacrospinous ligaments bilaterally. The dissec-
tion was extended to the uterine cervix or vaginal vault scar
caused by a previous hysterectomy and continued until expo-
sure of the pericervical ring.

To implant the prosthesis, the TAS first had to be loaded on
the retractable tip of the insertion guide, and then the instru-
ment was guided towards the ligament. Once the TAS was in-
troduced into the ligament, the tip was retracted by a sliding
knob on the handle to release the TAS. The procedure contin-
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ued with the anterior fixation of the mesh, achieved by placing
the auto-fixating arms bilaterally into the obturator internus
muscles, using the same retractable insertion guide. Two stiches
were made with absorbable sutures on both sides of the mi-
durethra to secure the implant and to avoid unwanted displace-
ment. Then, the polypropylene threads of the TAS anchors
fixed at the sacrospinous ligaments were used to simultaneously
reduce the anterior and apical prolapses to the desired position.
Subsequently, the posterior portion of the mesh was sutured
with 3-0 polypropylene thread in the pericervical ring or hys-
terectomy scar.

The vaginal incision was sutured using 2-0 absorbable thread
(Caprofyl, Ethicon Inc., subsidiary of Johnson & Johnson, New
Brunswick, NJ, USA). Cystoscopy was left to the surgeons’ dis-
cretion. The Foley catheter was left in place for 24 hours, and
the postvoid residual urine volume was then measured. Patients
were informed about the possibility of urinary incontinence
persistence postoperatively, in which case they would receive
anti-incontinence treatment.

Concomitant posterior prolapse, when present and clinically
relevant, was simultaneously corrected through a site-specific
defect approach.

Statistical analysis

No sample calculation was performed and the patients’ enroll-
ment was defined based on a time period of 12 months. The sta-
tistical analysis was performed with IBM SPSS Statistics ver. 22.0
(IBM Co., Armonk, NY, USA). For longitudinal comparisons,
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the paired Student t-test or the Wilcoxon nonparametric test
was used for continuous variables, and the McNemar test was
used for categorical data. Normality of the distribution of con-
tinuous data was assessed with the Shapiro-Wilk test. All pair-
wise comparisons between more than 2 groups were adjusted
using the Bonferroni correction. Multivariable logistic regres-
sion analyses were performed to evaluate potential associations
among baseline variables and either the objective (POP-Q) or
the subjective (ICIQ-VS) outcomes registered at the 24-month
follow-up. These analyses included a first stage in which simple
associations were studied (contingency tables and 2-sided Pear-
son chi-square or Fisher exact test for expected frequencies less
than 5) to identify one-to-one relationships among the baseline
independent variables and the outcome variables. The signifi-

Table 1. Demographic data of the 101 enrolled patients

Variable Value
Age (yr) 612+8.3
Menopause 87(86.1)
Body mass index (kg/m?) 27.0+4.3
Pregnancy 3(2-5)
Vaginal delivery 326(82.3)
Caesarean 31(7.9)
Abortion 39(9.8)
Patients with previous surgery” 44 (43.6)
Anti-incontinence 10(9.9)
Hysterectomy 22(21.8)
Others” 22(21.8)
Voiding diary
Pain 24(23.8)
Dyspareunia 23(22.8)
Dysuria 12(11.9)
Nocturia 13(12.9)
No. of daytime urinations 74%29
Losses/day 0(0-2)

Values are presented as mean +standard deviation, number (%), or
median (interquartile range).

“Some patients underwent more than one surgery. "Other surgeries in-
cluded those performed in the abdominal, vaginal, or perineal regions.

cance level adopted was 0.05 (5%) in all cases.

RESULTS

A total of 101 patients were recruited for this study from March
2010 to September 2013. The demographic data of these wom-
en are shown in Table 1. Four patients were lost to follow-up af-
ter the 7-day check-up when they were only evaluated for early
postoperative complications. These 4 patients were not consid-
ered for the midterm follow-up evaluations. The median fol-
low-up was 12 months (interquartile range, 6-24 months), with
43 women (42.6%) reaching a follow-up of 24 months.

Based on the last follow-up of each participant, 86 of 97
women (88.7%) met the cure criterion, while 11 (11.3%) did not
(P <0.0005). Of those 11 women, 2 (2.1% of the entire sample)
showed recurrence of anterior prolapse, and 9 (9.3% of the en-
tire sample) exhibited anatomical improvement (reduction in
the POP-Q stage) though they did not meet the cure criterion
(Ba<-1 cm). If the 4 women who were lost to follow-up were
considered as cases of POP recurrence (in an intention-to-treat
analysis), then the cure rate would be 86 of 101 (85.1%) and the
noncure rate 15 of 101 (14.9%). The persistence of the cure rate
throughout the follow-up period is presented in Table 2. In ad-
dition, the mean values of each measurement point of the POP-
Q showed significant improvement, with Ba moving up on aver-
age from approximately +3.1 cm to -2.4 cm (Table 3). The mean
ICIQ-VS scores for each of the follow-up periods showed signif-
icant reductions, with minor differences across the postopera-
tive timeframe (Table 4), although the missing data rate reached
22.3% for patients who completed 24 months of follow-up. The
vaginal symptoms and sexual symptoms domains exhibited
scores at 12 and 24 months that were slightly lower than the
6-month scores, whereas the quality of life score showed an im-
provement by the first follow-up that was maintained at the
same level throughout the remaining evaluation period.

Baseline variables (age, parity, previous surgical history, and
body mass index) were tested to identify possible associations

Table 2. Primary outcome (Pelvic Organ Prolapse Quantification point Ba < -1 cm)

6 Months (n=83)

12 Months (n=70) 24 Months (n=43)

Outcome

No. (%) P-value” No. (%) P-value® No. (%) P-value”
Cured 73 (88.0) <0.0005 60 (85.7) <0.0005 37 (86.0) <0.0005
Not-cured 10 (12.0) 10 (14.3) 6 (14.0)

“Bilateral McNemar's test compared to baseline.
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Table 3. POP-Q measurements along the follow-up

Preoperative (n=97) 6 Months (n=83) 12 Months (n="70) 24 Months (n=43)

FORE Mean (SD) Mean +SD P-value Mean +SD P-value Mean +SD P-value
Aa 1.7(1.2) -2.0+0.7 <0.0005 -2.0+£0.8 <0.0005 -2.1+0.9 <0.0005
Ba 3.1(1.7) -24+0.8 <0.0005 -24£09 <0.0005 -23+1.1 <0.0005
C 0.3(3.3) -64+2.1 <0.0005 -6.2+24 <0.0005 -6.7+24 <0.0005
Ap -0.7 (1.6) -22+£09 <0.0005 -22+1.0 <0.0005 -24£09 <0.0005
Bp -1.0(2.1) -24+1.1 <0.0005 -24+1.2 <0.0005 -25+1.0 0.001

D -1.2(5.6) -75+14 <0.0005 -7.5x15 <0.0005 -7.7+18 <0.0005
gh 42(1.2) 3.1+£038 <0.0005 3.1+£08 <0.0005 34+09 <0.0005
pb 2.8(1.2) 32+£09 0.002 32+038 0.004 34+£09 0.087

tvl 8.4(1.0) 82+1.2 0.072 8.1+1.0 0.019 83+1.2 1.000

POP-Q, Pelvic Organ Prolapse Quantification; SD, standard deviation; gh, genital hiatus; pb, perineal body; tvl, total vaginal length.
P-values correspond to a bilateral paired t-test compared to baseline.

Table 4. ICIQ-VS outcome

Preoperative (n=64) 6 Months (n=49) 12 Months (n=40) 24 Months (n=33)

ICIQ-VS

Mean +SD Mean +SD P-value? Mean +SD P-value” Mean +SD P-value?
Vaginal symptoms 253+10.8 8.4+6.4 <0.0005 44+82 <0.0005 52+73 <0.0005
Sexual symptoms 10.0+£15.3 3.0+6.5 0.016 1.0+1.3 0.002 1.0+1.3 0.003
Quality of life 7.6+6.4 1.1+£2.0 <0.0005 12427 <0.0005 1.5+£2.8 <0.0005
ICIQ-VS, International Consultation on Incontinence Questionnaire - Vaginal Symptoms; SD, standard deviation.
“Wilcoxon signed ranks test, bilateral. Significance level a=0.05.
Table 5. Evolution of patients with concomitant SUT
Variable Preoperative 6 Months 12 months 24 Months
Positive stress test 43/101 (42.6) 7/33(21.2) 4/26 (15.4) 4/18 (22.2)
P-value” = <0.0005 <0.0005 <0.0005
ICIQ-SF 13.3+4.6 25+55 24+52 32+6.0
P-value” - <0.0005 <0.0005 <0.0005

Values are presented as number (%) or mean + standard deviation.

SUL, stress urinary incontinence; ICIQ-SEF, International Consultation on Incontinence Questionnaire - Short Form.

Comparisons against baseline. Not all women with preoperative SUI completed the subsequent follow-ups, therefore stress test rates were computed
with the actual number of patients who complied with the corresponding follow-up.

“McNemar test, bilateral; ”Paired Student t-test, bilateral. Significance level a=0.05.

with the outcome variables (POP-Q points Aa, Ba and C, and the
individual ICIQ-VS scores). Continuous variables were convert-
ed to binary variables prior to the tests following clinically rele-
vant criteria (i.e., age: 260 or <60 years, parity: >3 or <3 deliv-
eries, previous surgery: yes or no, body mass index: 30 or <30
kg/m* POP-Q Aa, Baand C >-1 cm or <-1 cm, and ICIQ-VS
scores: reduction >50% or reduction <50%). None of the indi-
vidual pairs of independent and dependent variables were found

Int Neurourol J September 30,2018

to be significantly associated (P>0.05). Despite failing to find
significant associations in any of the simple analyses, multiple lo-
gistic regression models were also run with the same indepen-
dent and dependent variables described earlier for the simple as-
sociation analyses. None of the regression models conducted for
any of these dependent variables yielded significant odds ratios.
In other words, no significant associations could be established
between the outcome variables and the independent variables.
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Concomitant SUI was confirmed in 43 of the patients (42.6%).
The baseline mean ICIQ-SF score in this subgroup was 13.3 £4.6.
At the last follow-up of each patient, there were 32 negative stress
tests (80.0%), and 8 positive stress tests (20%), indicating a signifi-
cant improvement from baseline (P <0.0005), and the ICIQ-SF
mean score also significantly improved to 3.0+5.6 (P <0.0005).
Three of the 43 women with initial SUI were among the 4 patients
who were lost to follow-up after the immediate postoperative
evaluation. Table 5 summarizes the results of the stress test and
ICIQ-SE SUI treatment was offered to patients who presented a
positive stress test after the correction of POP, but only 1 patient
received a transobturator sling.

Twelve patients (35.2%) had preoperative overactive bladder
syndrome. Remission of the associated symptoms occurred in
7 patients (58.3%), and the remaining 5 were treated with anti-
cholinergics. Seven patients (7.2%) had de novo urgency, and all
of them responded to anticholinergics. No visceral injury,
bleeding, or need for reoperation due to hematoma formation
or pain occurred in any patients. Temporary de novo dyspareu-
nia was reported by 3 women (3.1%). Urinary tract infections
occurred in 7 patients (7.2%) in the immediate follow-up peri-
od and were treated with antibiotics; another 5 patients (5.2%)
presented other infections not related to the surgical site. Five
patients (5.2%) developed postoperative urinary retention.
Spontaneous remission occurred in 4 of these 5 patients after 5
days of catheterization. One patient required an incision in the
anterior arm of the mesh to resolve the situation. Mesh expo-
sure was observed in 7 patients (7.2%), requiring resection of
the exposed mesh in 5 patients and treatment with topical es-
trogen in 2. There was no mesh infection or need for mesh re-
moval in any patients.

DISCUSSION

The main objective of this prospective study was to characterize
the midterm efficacy and safety of Calistar A for the correction
of anterior and apical vaginal prolapse. A total of 101 recruited
women were initially enrolled, of whom 97 (96.0%) had post-
operative POP-Q assessments. The median follow-up for this
cohort was 12 months (interquartile range, 6-24 months), with
a subgroup of 43 women (42.6%) reaching the 24-month fol-
low-up milestone. The primary endpoint was the evaluation of
objective cure, defined as POP-Q point Ba <-1 cm. Data ob-
tained through the course of the study fulfilled the main objec-
tives, enabling a better understanding of the overall perfor-
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mance of this synthetic prosthesis.

Objective cure was achieved in 86 patients (88.7%). These re-
sults are comparable to those presented in the 2016 Cochrane
Review by Maher et al. [5]. The good and relatively long-lasting
anatomical correction was most likely because of the perma-
nent support provided by the polypropylene implant, and the
simultaneous correction of the anterior and apical aspects of
the vagina. It has been recognized, by imaging techniques [14]
and in simulated corrections [15], that adequate vaginal sup-
port at level I positively impacts the anterior vaginal wall posi-
tion. Untreated apical defects may eventually lead to the recur-
rence of prolapse, even when adequate support is provided to
the anterior wall. The TAS and its insertion guide offered an
easy and repeatable method for sacrospinous fixation at that
level. The absence of intraoperative bleeding or postoperative
hematomas needing drainage are thought to be related to the
design of the TAS and the insertion guide, which enabled a
minimally invasive passage to reach the ligaments of interest.
These findings contrast with a reported vascular complication
rate of up to 4% with systems involving double transobturator
passage [10,16], and seem to confirm the hypothesis that sacro-
spinous fixation is safer than the transobturator route [9]. Ad-
ditionally, there was no need for mesh removal due to pelvic
pain, probably due to the absence of nerve injury and mesh re-
traction, which have been frequently described in studies of the
transobturator approach [17,18].

Patient-reported outcomes on the ICIQ-VS significantly im-
proved after the intervention. However, these positive tenden-
cies should be analyzed with caution. The reduced subset of
subjects who completed the questionnaire at each follow-up
limits the generalizability of these findings.

The device under evaluation has a midurethral portion that
can support structures at this level. Though it was not part of the
primary objective of this study, the effects of the device on in-
continence were evaluated over time. Eighteen of the 43 women
with initial SUI completed the 24-month follow-up. Fourteen of
those women (78.8%) achieved negative stress tests. Similarly,
the ICIQ-SF at 24 months was significantly lower than the pre-
operative value (3.2 vs. 13.3). There is at least 1 previous example
of treating anterior prolapse and SUI with a polypropylene mesh
with retropubic arms that also extended to the middle urethral
portion; this technique showed a reduction of urinary inconti-
nence from 29.8% to 1.9% [19]. Despite these promising results,
stronger evidence is necessary before drawing definitive conclu-
sions on the capability of mesh devices to simultaneously treat
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POP and SUI in accordance with this principle.

Postoperative complications associated with synthetic vagi-
nal meshes have been intensely discussed in recent years. A sys-
tematic review (2011) revealed that the mean transvaginal
mesh exposure rate was 10.3% for synthetic grafts [20]; howev-
er, great variation across the studies was identified. In the pres-
ent study, the mesh exposure rate was 7.2%. It should be noted
that this cohort included a large number of postmenopausal
women (87 [86.1%]), a population known to be at high risk of
exposure [3]. None of the patients were on estrogen replace-
ment therapy before the beginning of the study. The factors that
could have helped keep the exposure rate at these levels were
hypothesized to be twofold. First, all surgeons had extensive ex-
perience in the use of this type of prosthesis before the onset of
the study. Secondly, the eligibility criteria may have excluded
some populations associated with higher risks of mesh expo-
sure or for whom the benefit/risk ratio of undergoing such a
procedure would not have been adequate. The combination of
a carefully selected patient and an experienced surgeon are the
key factors for ensuring a balanced benefit/risk ratio, as has
been recommended after the emergence of widespread con-
cerns about mesh use in POP repair [7]. Another complication
worth mentioning is dyspareunia, which appeared de novo in 3
patients (3.1%) in this cohort. This low prevalence could be re-
lated to the absence of both mesh retraction and general pelvic
pain. It also could have been underreported by this population,
as a majority of aged postmenopausal women may have found
this symptom not to be a burden or may not have felt comfort-
able reporting it.

The strengths of this investigation include its prospective and
multicenter design, which increases its generalizability, al-
though its noncomparative, single-arm approach and the lack
of power calculation for sample size determination pose a sig-
nificant limitation. This investigation was planned prior to the
establishment of guidelines by the FDA and IUGA in response
to concerns about using mesh prostheses; therefore, its primary
objective was mainly focused on anatomical criteria. Moreover,
patient-reported outcomes could only be collected from a sub-
set of the original cohort, reducing the possibility for conclusive
conclusions to be drawn regarding this issue. The number of
patients at each follow-up was not consistent, and the reasons
behind this fluctuating compliance must be assessed in the con-
text of particular socioeconomic conditions, distance to the in-
vestigational sites, and availability of transportation for certain
communities that were involved in this study.

Int Neurourol J September 30,2018

Despite the weakness of the analysis due to the high dropout
rate, the results from the participants who could be analyzed
indicate that the device under evaluation provided good and
lasting anatomical support to correct anterior wall prolapse
with or without apical defects, with no major complications for
a median period of 12 months postoperatively, and presumably
up to 24 months. Further research could add valuable supple-
mental information to enhance the generalizability of these
findings, ideally in the form of a randomized controlled trial
with compound endpoints that put a greater emphasis on pa-
tient-reported outcomes.
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