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tudy Objective: To determine complications and related reintervention rates associated with use of the Uphold Vaginal

Support System (Boston Scientific, Boston, MA) for symptomatic vaginal apical prolapse.

Design: A multicenter retrospective study.

Setting: Two teaching hospitals.

Patients: Fifty-nine women with symptomatic vaginal apical prolapse.

Intervention: Vaginal apical prolapse surgery using the Uphold Mesh Kit system with or without other concomitant

procedures.

Measurements and Main Results: A chart review was performed, including the following parameters: perioperative

and postoperative complications, repeat surgery, and recurrence rate. A total of 59 patients met the criteria for inclu-

sion in the study. Bladder perforation occurred perioperatively in 1 patient. Postoperative voiding difficulties were

observed in 16 patients (27.1%), including 9 women (15.2%) who left the hospital with an indwelling catheter in place.

There were 5 cases (8.5%) of transient groin pain, all of which resolved spontaneously. One patient developed

a vaginal hematoma. Nine women (15%) required reoperation, including 4 (6.7%) because of recurrent prolapse and

1 (2%) for pelvic pain considered related to the mesh. Three patients (5%) required release of a midurethral sling

(MUS) that had been placed concomitantly with the Uphold system. Two patients (3%) required a MUS for de novo

stress incontinence.

Conclusion: Use of the Uphold Vaginal Support System for symptomatic vaginal apical prolapse was associated with a

significant risk of obstructed micturition. In our study population, 15% required repeat surgery, mainly for recurrent pelvic

organ prolapse and de novo stress urinary incontinence. No surgical-related complication resulted in long-term morbidity.
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The surgical management of women with pelvic organ

prolapse (POP) remains a significant challenge, as demon-

strated by the 17% to 20% risk of reoperation for recurrence

[1]. Surgical approaches can be vaginal, laparoscopic, or

open. The choice of procedure depends heavily on the
surgeon’s training and experience, resulting in significant

practice variation. There is evidence that compared with

native tissue repair, vaginal mesh procedures result in

better anatomic and subjective outcomes of the anterior

vaginal wall, but this is not reflected in lower reoperation

rates [2−4].
Since the notification published by the US Food and

Drug Administration in 2011, the use of vaginal mesh has

decreased significantly, and the opinion is widespread

among both physicians and patients that vaginal mesh

surgery has an unfavorable balance between benefits and

risks [5]. However, this does not reflect the ongoing

improvements in vaginal mesh surgery with respect to both

the construct itself and the delivery technique.

In the field of urogynecology, it is acknowledged that

optimal suspension of the apex is a key to successful
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prolapse repair. Laparoscopic sacrocolpopexy has been sug-

gested as the technique with the most favorable outcomes,

but the learning curve is extensive, and the duration of the

procedure is long [6]. Consequently, vaginal sacrospinous

fixation is the most commonly performed vaginal apical sus-

pension, even though it results in horizontal overcorrection

of the vaginal axis. The latter is associated with an increased

risk of postoperative anterior vaginal wall prolapse, and the

mobility of the apex is sometimes limited after surgery. This

limited mobility is due to fixation to the sacrospinous liga-

ment (SSL), which may be one of the main reasons for the

relatively high risk of postoperative dyspareunia.

Developed to provide a better technique for apical sus-

pension, the Uphold Vaginal Support System (Boston Sci-

entific, Boston, MA) allows for a vaginal approach with

less backward deviation of the vaginal axis compared with

suture-based SSL fixation, which may reduce the risk of

postoperative cystocele. Several studies have reported on

the efficacy of the Uphold system, but data on the morbidity

associated with this procedure are limited. In our opinion,

morbidity includes not only surgery-related complications,

but also follow-up surgery for recurrent pelvic organ pro-

lapse (POP) and stress urinary incontinence.

In the present retrospective study, we aimed to evaluate

the risk of complications and follow-up surgery related to

use of the Uphold system for vaginal surgical correction of

apical prolapse. Because randomized controlled trials have

known biases in patient recruitment and sample popula-

tions, resulting in limited generalizability, we evaluated a

retrospective cohort representing actual clinical data.
Methods

We performed a retrospective chart review at 2 teaching

hospitals in Cape Town, South Africa: Christiaan Barnard

Memorial Hospital and Groote Schuur Hospital. All

patients who underwent surgery using the Uphold system in

one of these hospitals between 2012 and 2017 were

included in this study.

Indications for Uphold

The indications for an Uphold mesh included women

undergoing primary prolapse surgery with either point C of

greater than stage 1 or point Aa and/or Ba of greater than

stage 1. A patient underwent surgery only if prolapse symp-

toms were bothersome and conservative therapy had failed.

For patients with additional posterior compartment POP-Q

stage 2 or greater, laparoscopic sacrocolpopexy was

offered. The Uphold mesh was also offered to women with

recurrent POP-Q stage 1 anterior vaginal wall prolapse and

very bothersome prolapse symptoms.
Indication for Concomitant Procedures

A cough stress test was routinely performed with or

without reduction of the prolapse in all patients during
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intake. A midurethral sling (MUS) was inserted in patients

with demonstrable stress incontinence (with or without pro-

lapse reduction) or a history of stress incontinence. Con-

comitant perineorrhaphy was performed if the urogenital

hiatus was >5 cm. In cases of posterior vaginal wall pro-

lapse with POP-Q point Bp at −2 cm or beyond, a combina-

tion of posterior colporrhaphy was also performed. The

catheter and vaginal pack were removed on the day after

surgery.
Surgical Technique

The Uphold mesh is applied exclusively in the anterior

compartment using a single midline incision. The patient is

catheterized, and a 20-mL solution of normal saline plus

bupivacaine 1% plus 1:200,000 adrenaline is injected into

the anterior vaginal wall. A deep midline incision is made

extending 3 cm from the meatus toward either the vaginal

vault or the cervix. This is followed by a full-thickness dis-

section extending paravaginally to the ischial spine. Digital

dissection is then used to further extend the dissection and

clear approximately 2 to 3 cm of the SSL on both sides. In

women who have undergone previous hysterectomy, the

vaginal vault is exposed in the midline, and in women with

an intact cervix, the anterior aspect is cleared of overlying

fascia. The Uphold mesh kit consists of a small central

body measuring 5£ 6 cm with 2 mesh apical arms that are

fixed to the SSL on each side using the Capio SLIM suture

capturing device included in the kit. It is essential that these

arms be placed at least 2 cm from the ischial spine, to avoid

the pudendal nerve. The apex of the mesh is attached to

the cervix or vaginal vault using 2 PDS 0 sutures. This is

followed by a bladder fascial plication using PDS 3/0. Then

the distal part of the mesh is sutured to the bladder neck

with 2 Vicryl 2/0 sutures 1 cm right and left of the midline.

Vicryl 2/0 is used to close the vaginal incision. A vaginal

pack and catheter are left in situ and removed the following

morning. Cystoscopy was performed in all cases.

Eligible patients were identified using a comprehensive

computerized surgical database and online patient record-

keeping systems. The clinical notes, theatre notes, and

follow-up notes of each patient were reviewed. Information

on the main outcome variables, perioperative and postoper-

ative complications, was extracted from these notes.
Data Collection

A chart review was performed for all women who under-

went the Uphold procedure at 1 of the 2 study hospitals

between 2012 and 2017. Data regarding the defined out-

come measurements, surgical parameters, complications,

and reinterventions were obtained from these charts.

Patient characteristics, including age, body mass index,

parity, medical history, and comorbidities, were obtained.

For medical history, 3 categories of previous surgery were

identified: hysterectomy, POP surgery, and other abdominal
wn from ClinicalKey.com by Elsevier on June 04, 2019.
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surgery. In patients who underwent a concomitant proce-

dure, the type of procedure was documented.

The outcome measurements were classified by time of

occurrence: intraoperative and postoperative complications,

repeat surgery, and recurrence rate. Intraoperative compli-

cations included bladder, urethral, and rectal perforation.

Postoperative complications included urinary infections,

voiding difficulties, wound infection, and hematoma.

In cases of reoperation, the indication for surgery and the

procedure performed were documented. Finally, cases of

recurrent prolapse and de novo stress incontinence were

documented.
Statistical Analysis

An Excel data collection sheet (Microsoft, Redmond,

WA) was used to record the pertinent data for each case.

All collected data on the sheets were converted into a data-

base and analyzed using SPSS version 24 (IBM, Armonk,

NY). Descriptive statistics were used to provide an over-

view of the sample population. Frequencies were calculated

to demonstrate the prevalence of different complications.

The independent t test and x2 test were used to identify

preoperative factors associated with operational outcomes.

A 95% confidence interval was calculated, and p < .05 was

considered significant in all analyses.
Table 1

Patient characteristics (N = 59)

Characteristic

Age, y, mean § SD

Parity, median (range)

Menopause, n (%)

Smoker, n (%)

Comorbidities, n (%)

Urinary tract

Cardiovascul

Thyroid disea

Tuberculosis

Chronic obstr

Asthma

High blood p

Elevated cho

Diabetes

Fibromyalgia

Polymyalgia
1Previous surgery, n (%)

Hysterectomy

Pelvic organ

Abdominal su

Concomitant surgery, n (%)

TVT

Perineorrhap

Paravaginal r

Hospital stay, d, median (range)
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Ethics

This study was prompted by the request from the Human

Ethics Committee of the University of Cape Town for an

audit of mesh surgery in our unit, and was deemed exempt

from Institutional Review Board or Ethical Committee

approval. The findings of this audit have been submitted

to and reviewed by the chair of the Ethics Committee. The

data were collected in accordance with accepted ethical

principles and the Declaration of Helsinki.
Results

Study Population

A total of 59 patients were eligible for inclusion in this

study. The mean patient age was 67 § 9.3 years (range,

43−91 years). The median duration of follow-up was

2.2 months (range, 3 weeks to 13 months).

Table 1 summarizes patient characteristics. Patient

parity ranged from 1 to 7, with a median of 3. All patients

were postmenopausal. Of note, 16 patients (27.1%) were

smokers. The median duration of hospital stay was 3 days

(range, 1−5 days). Forty-nine of the 59 women (83%) had

undergone previous pelvic surgery, 43 (72.9%) had

undergone hysterectomy, and 20 (33.9%) had undergone a

previous operation for POP.
Value

67 § 9.3

3 (1−7)
59 (100)

16 (27)

infection 18 (30)

ar disease 9 (15)

se 3 (5)

1 (2)

uctive pulmonary disease 3 (5)

2 (3)

ressure 35 (58)

lesterol 11 (18)

12 (20)

1 (2)

rheumatica 12 (20)

43 (72)

prolapse surgery 20 (33)

rgery 24 (40)

15 (25)

hy 16 (27)

epair 3 (5)

3 (1−5)
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Intraoperative Complications

One patient experienced an intraoperative complication,

resulting in a bladder injury that was recognized during

surgery and sutured following cystoscopy. There were no

urethral, bowel, or rectal injuries. Concomitant surgeries

included vaginal repair of posterior compartment prolapse

in 3 patients, perineorrhaphy in 16 patients, and a concomi-

tant MUS procedure in 15 patients.
Postoperative Complications

In the postoperative period, 5 patients (8.5%) developed

a urinary tract infection documented by a positive culture.

Sixteen patients (27.1%) had incomplete bladder emptying

following removal of the catheter on the first postoperative

day, and 9 patients (15.2%) left the hospital with a catheter

in place. In all of these women, bladder emptying normal-

ized over time. One patient needed a suprapubic catheter

for 26 days until bladder emptying normalized. This patient

also required surgical loosening of an MUS that had been

placed concomitantly. Transient groin pain was reported by

5 patients (8.5%), and resolved spontaneously in all 5. One

patient developed a vaginal hematoma. No patient experi-

enced a wound infection in the postoperative period.

No patients had a venous thromboembolism or another car-

diovascular problem after surgery. No blood transfusions

were needed.

Table 2 reports all postoperative complications. A x2 test

for independence (with Yates continuity correction)

indicated no statistically significant association between

concomitant surgery and postoperative complications.
Reoperation and Recurrence Rates

The reoperation rate during the follow-up period was

15% (9 of 59 patients). Only 4 (6.7%) of these were for

recurrent prolapse and 1 was for pelvic pain, related to

fibrosis around the mesh. In this patient, a partial excision

of the mesh was performed, which resulted in significant
Table 2

Intraoperative and postoperative complications

Complication Number %

During surgery

Bladder perforation 1 1.7

During hospitalization

Voiding difficulties 16 27.1

Catheter after hospital stay 9 15.3

Urine infections 5 8.5

Transient groin pain 5 8.5

Postdischarge

Vaginal hematoma 1 1.7

Pelvic hematoma 1 1.7

Cystotomy 1 1.7
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pain reduction. In 3 patients, a concomitantly placed MUS

had to be released to treat obstructed micturition, and in

2 patients, MUS placement was required owing to bother-

some stress incontinence.

No association was found between a concomitant surgi-

cal procedure and the need for reoperation. There were

2 unscheduled readmissions, 1 because of a severe urinary

tract infection and the other for a previously mentioned

MUS release owing to obstructed micturition with bladder

retention.
Discussion

In this moderate-sized review of 59 women undergoing a

prolapse procedure with a single incision mesh, we assessed

the safety and effectiveness of the Uphold system. Much

has been written and debated concerning the utility of vagi-

nal mesh products in surgery for POP, and the present study

provides more reliable insight into the safety and effective-

ness of this approach. We found a low perioperative com-

plication rate, comparable to that for procedures using

native tissue techniques, but a high risk of bladder emptying

problems. In out cohort, the reoperation rate was 6.7% for

recurrent POP and 1.7% for mesh-related complications,

demonstrating that the Uphold system can be considered

effective and relatively safe for treating vaginal prolapse.

Altman et al [7] reported an intraoperative complication

rate of 1.5%, which is in line with our present findings,

with only 1 case of bladder perforation in our cohort. In

that patient, the bladder injury was repaired and the Uphold

mesh was placed. Closure of the perforation was verified by

cystography performed 10 days after the procedure.

Vaginal mesh exposure is one of the most widely

reported complications; however, we found no cases of

vaginal mesh exposure, comparable to the rates of 1% and

2% in the series reported by Altman et al [7] and Letouzey

et al [8], respectively. We found a relatively high rate of

voiding difficulties (27.1%) as a postoperative complica-

tion. This is a common complication, also reported in other

studies. For example, Altman et al [7] reported a 5.7% rate

of voiding difficulties. This higher complication rate also

has been reported with the use of other mesh kits [9,10]. An

explanation for the high rate of voiding difficulties associ-

ated with the Uphold system is that the operation inherently

alters the position of the bladder and the urethra, which can

cause functional changes and bladder emptying difficulties,

as noted by Altman and Falconer [10]. The mesh is attached

with a single Vicryl 2/0 suture at the bladder neck, and thus

the mesh itself might apply some tension on the bladder

neck area. There is also a risk of overcorrection, which

could disrupt the functional anatomy and cause such

complications as postoperative voiding difficulties. Others

have associated these complications with the dissection

technique used during the procedure [11].

The rate of voiding difficulty in our cohort is higher than

the rates reported in the aforementioned studies. A possible
wn from ClinicalKey.com by Elsevier on June 04, 2019.
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explanation for this could be differences in surgical techni-

ques or in the study populations. In South Africa, patients

tend to seek treatment relatively late, as seen in studies

concerning treatment-seeking behavior in a South African

population [12,13]. This could result in a poorer preopera-

tive condition. For this reason, preoperative conditions,

such as preexisting voiding difficulties, should be taken

into account in future studies.

In addition to the voiding difficulties, we had no erosions

in our cohort. Another postoperative complication is pain

following mesh procedures, which has been one of the

greatest areas of concern. We are happy to report that this

complication was relatively rare in our audit. The low

incidence of this complication is in keeping with the studies

published by Altman et al [7] and Letouzey et al [8]. We

believe that this is most likely related to the characteristics

of this new-generation mesh.

It is important to note that the low complication rate in

our cohort is most likely related to various factors. The

surgeons in this study were very experienced, not only in

vaginal mesh procedures, but also in native tissue prolapse

operations. We believe that the design of this single-

incision Uphold mesh system also contributes to the low

rate of adverse events in our cohort. The body of the mesh

is small, only 5£ 6 cm. This allows for excellent apical

support, reminiscent of the anterior leaf of a sacrocol-

popexy mesh, while not necessarily covering the entire

anterior compartment. The study by Gutman et al [14] com-

paring the Uphold procedure and endoscopic sacrohystero-

pexy showed comparable outcomes for the apex. This

reinforces the idea that the Uphold mesh provides a similar

level and surface area of anterior compartment support.

Other studies of the Uphold system also have reported

excellent outcomes for the vaginal apex [7,8,14,15].

One of the important challenges faced during each pro-

lapse surgery is the potential for postoperative stress uri-

nary incontinence. The decision to perform a concomitant

MUS is often difficult, with very little robust evidence to

guide this decision. In 15 of the women in our cohort

(25%), we performed a concomitant MUS procedure, and

in 2 of these women (13%), we had to loosen the tape post-

operatively. We did not find an association between voiding

concomitant procedures and complications, possibly due to

the small sample size of concomitant MUS. A larger sample

size might demonstrate an association. Voiding dysfunction

following prolapse surgery is an unavoidable reality, even

if an MUS had not been placed at the time of repair. How-

ever, loosening the tape is sensible practice if tape had been

placed during the initial surgery. On the opposite end of the

scale, 2 of the 43 women (5%) who did not have an MUS

developed de novo stress incontinence requiring surgery.

We are in urgent need of good-quality data to help identify

the indications for concomitant MUS surgery at the time of

mesh repair.

Four women (7%) required reoperation for recurrent

POP, which included sacrocolpopexy in 3 of them. This
Downloaded for Anonymous User (n/a) at University of Cape To
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suggests a global prolapse with most likely significant ante-

rior, middle, and posterior compartment components,

and highlights a deficiency of the Uphold system in that it

provides only anterior support.

Pain following mesh procedures has been one of the

greatest areas of concern, and we are happy to report that

this was relatively rare in our cohort. The low incidence of

this complication is in keeping with the other reported pub-

lished by Letouzey et al [8] and Altman and Falconer [10].

We believe that this is most likely related to the characteris-

tics of this new-generation mesh.

This study has some limitations. Most importantly, it is a

retrospective review of patient records, which provides only

limited information. Our series of 59 patients represents

only a medium-sized sample. For greater power, future

studies should include larger sample sizes. Another weak-

ness is that the performing surgeon also reviewed the

patients at follow-up, which could lead to subjective out-

comes. The lack of a structured follow-up contributes to

these subjective outcomes. Furthermore, there is a possibil-

ity that some women might have presented at another facil-

ity with a significant complication. Nevertheless, we

emphasize that only a handful of surgeons in Cape Town

perform pelvic floor surgery and even fewer manage mesh

complications. Our unit is a main center for managing

mesh complications as well.

The strengths of this study are that it is a 2-center study,

with a private and a public hospital, which provides a good

representation of the general population. Another factor

contributing to this representation are the broad inclusion

criteria, which covered all women who underwent POP sur-

gery with the Uphold system in the 2 centers. Moreover,

the surgeons who performed the procedures are skilled

physicians with extensive experience in POP surgery.

This retrospective review provides a good overview of the

complication and reoperation rates following POP surgery

using a single-incision mesh kit. The higher rate of voiding

difficulties reported in this review and other studies makes it

important to find ways to ameliorate this risk or to research

the risk factors associated with this complication in more

depth. To validate our findings, future studies of complica-

tion rates should take into account the patients’ preoperative

conditions. Owing to the risk of de novo stress urinary

incontinence after POP surgery, there is an urgent need for

good-quality data to aid identification of the indications for

concomitant MUS surgery at the time of mesh repair.

In conclusion, the complication and reoperation rates

following insertion of the Uphold single-incision mesh

kit were low in this retrospective series. Although these rel-

atively low-quality data should be interpreted with caution,

we believe that the use of this mesh kit shows promise.
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