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Permanent suture used in uterosacral ligament suspension
offers better anatomical support than delayed absorbable
suture
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Abstract
Introduction and hypothesis The objective of this study was
to compare the outcomes of uterosacral ligament suspen-
sion (USLS) procedures in relation to suture material used
for apical suspension.
Methods A retrospective chart review was performed for
two senior surgeons who supervised and performed USLS
with both suture types in 2008–2009. Permanent and
delayed absorbable sutures were compared for failure of
anatomical support. Failure, defined as recurrent prolapse
beyond the hymen, was evaluated using survival analysis.
Results Two hundred forty-eight procedures were per-
formed. One percent in the permanent group had a loss of
support beyond the hymen compared to 6% in the delayed
absorbable group (p=0.034). The preoperative prolapse
stage and duration of follow-up did not differ between the
two groups. The number of sutures used did not differ
between patients who failed and those who did not fail.

Conclusions The use of permanent sutures for USLS of the
vaginal apex was associated with a lower failure rate than
delayed absorbable sutures in the short-term.

Keywords Uterosacral ligament suspension . Suture
materials . Vaginal prolapse surgery

Introduction

Pelvic organ prolapse (POP) affects millions of women.
Approximately 200,000 POP surgeries are performed
annually [1, 2]. The vaginal approach to correct POP with
the use of native tissue is minimally invasive. Patients are
often discharged home the day after surgery. In our
institution, uterosacral ligament suspension (USLS) is the
most common type of vaginal surgery to correct apical POP.
Shull et al. described a transvaginal approach to repair
apical and other associated sites of POP with uterosacral
ligaments and 5% of his patients had grade 2 or greater
persistent or recurrent support defects in follow-up lasting
up to 4 years [3]. The suture material used in these patients
was permanent braided suture [3]. Technically, the suture
closest to the surgeon, next to the ischial spine, is delayed
absorbable polydioxanone suture (0-Maxon, Covidien,
Dublin, Ireland), followed by two permanent polyester
sutures (2-0 Ti-Cron, Covidien, Dublin, Ireland) in the
uterosacral ligaments on one or both sides of the pelvis.
From 2008 to 2009, two to four delayed absorbable sutures
on each side and no permanent sutures were used for
uterosacral ligaments suspension in a group of consecutive
patients. The switch to delayed absorbable sutures occurred
because one senior surgeon (BLS) broke a needle on a 2-0
polyester suture and could not find the missing part
intraoperatively. That patient has had no postoperative

C. P. Chung (*) :R. Miskimins : T. J. Kuehl : P. M. Yandell :
B. L. Shull
Division of Female Pelvic Medicine and Reconstructive Surgery,
Department of Obstetrics and Gynecology,
Scott and White Healthcare/Texas A&M
Health Science Center College of Medicine,
2401 South 31st Street,
Temple, TX 76508, USA
e-mail: cchung@swmail.sw.org

T. J. Kuehl
Department of Pediatrics, Scott and White Healthcare/Texas A&M
Health Science Center College of Medicine,
Temple, TX, USA

T. J. Kuehl
Department of Molecular and Cellular Medicine,
Scott and White Healthcare/Texas A&M Health
Science Center College of Medicine,
Temple, TX, USA

Int Urogynecol J (2012) 23:223–227
DOI 10.1007/s00192-011-1556-3



sequelae. The needle on the 0-polydioxanone suture is
larger and easier to use in the suspension. Also, other
surgeons had informally reported using only delayed
absorbable sutures and their patients had good surgical
outcomes regarding anatomic support.

Our subsequent clinical experience has suggested that
the failure rate (recurrent POP beyond the hymen) is higher
in those patients who had USLS with only delayed
absorbable sutures compared to those who had permanent
sutures. The objective of this study was to compare
outcomes for pelvic support following surgery utilizing
the two types of suture materials used in apical support
during the USLS procedure.

Methods

A retrospective chart review of two cohorts of patients who
underwent USLS from January 2008 through December
2009 was performed. Approval was obtained from the Scott
and White Institutional Review Board prior to initiation of
the chart review. Medical records of patients who under-
went USLS by two senior surgeons (BLS and PMY) during
the study interval were reviewed.

A database without patient identifiers was developed.
Patients were divided into two groups: permanent sutures
and delayed absorbable sutures used for apical suspension.
Permanent (polyester) and delayed absorbable (polydiox-
anone) sutures were compared for failure of support during
follow-up exams. USLS cases were performed according to
the technique published by Shull et al. [3]. Permanent
braided sutures were used to plicate the pubocervical fascia.

In all patients, the remnants of uterosacral ligaments
were identified posterior and medial to the ischial spines at
the 4 o’clock and 8 o’clock positions [3]. In the permanent
group, the first suture used is delayed absorbable poly-
dioxanone suture, followed by two permanent polyester
sutures in the uterosacral ligaments on one or both sides of
the pelvis. In the delayed absorbable group, two to four
delayed absorbable sutures and no permanent sutures were
used in uterosacral ligaments on one or both sides of the
pelvis.

The data elements collected included age at the time of
surgery, parity, body weight, height, BMI, types of suture
used, numbers of suture used, preoperative and postopera-
tive pelvic exam findings, history of prior prolapse surgery,
and numbers of postoperative follow-up visits and duration
in days since surgery. Failure was defined as recurrent
prolapse beyond the hymen. Factors that were analyzed
were failure rate, age, BMI, number of sutures, preoperative
prolapse stage, history of prior prolapse surgery, and
duration of follow-up. Group comparisons were performed
to identify factors that are associated with failure rate and

whether other patient factors predicted failure using
Student’s t tests for univariate comparisons and multiple
regression analysis. The distributions of number of sutures
and preoperative prolapse staging were compared using
Pearson’s chi-square test. Survival analysis with Gehen’s
Wilcoxin test was used to compare the difference between
the different suture materials using a p level <0.05 as
significant.

Results

During the study interval, 287 USLS procedures were
performed. Nineteen patients had no documentation of
types of suture used. Twenty patients did not see us for
follow-up after surgery. These 39 cases were excluded from
the analysis. In all, 248 cases were analyzed. Of these
cases, patients averaged (mean±SD) 62±12 years of age
with BMI of 27.8±5.1 kg/m2 at the time of surgery
(Table 1). One of 105 (1%) patients in the permanent
suture group had a loss of support beyond the hymen, while
8 of 141 (6%) patients in the delayed absorbable suture
group had recurrent prolapse beyond the hymen. Using
survival analysis, the groups differed (p=0.034) in anatom-
ic outcome during a relatively short average follow-up
interval of 160 days (Fig. 1). Duration of follow-up
(average of 157 versus 162 days, respectively; p=0.86,
using Student’s t test) was similar between groups as was
BMI (p=0.15). The patients who failed were older (70
versus 61 years, p=0.041). However, the permanent suture
group patients were also older (65 versus 60 years, p=
0.003) than those with delayed absorbable sutures; so age
was not a confounding factor in this analysis.

Analysis of outcome by surgeon was performed. The
first surgeon (BLS) had 73 patients in the permanent group
and 63 patients in the delayed absorbable group (with 1
failure in the permanent group and 6 in the delayed
absorbable group). The second surgeon (PMY) had 33

Table 1 Group comparisons of characteristics (as means with SE) and
outcome (as percent) during and following USLS procedures

Variable Permanent
suture group

Delayed absorbable
suture group

p value

Recurrent prolapse
beyond the hymena

1/105 (1%) 8/141 (6%) 0.034b

Age (years) 65±1 60±1 0.003c

Duration of
follow-up (days)

157±19 162±16 0.86c

BMI (kg/m2) 27±0.5 28±0.5 0.15c

a Loss of support beyond the hymen
bGehen’s Wilcoxin test used to compare survival curves
c Student’s t test comparing groups
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patients in the permanent group and 79 patients in the
delayed absorbable group (with 0 failure in the permanent
group and 2 in the delayed absorbable group). Surgeons do
not differ in failure rates within suture types (p=0.5 in the
permanent group and p=0.07 in the delayed absorbable
group, using chi-square test).

Number of sutures used did not differ between
patients who failed and those who did not fail (p>
0.24). Eleven patients had unilateral suspension, and 237
patients had bilateral suspension. The majority of patients
who failed had six sutures placed (one in the permanent
group and six in the delayed absorbable group, p=
0.0037). The preoperative prolapse stage did not differ
between the two groups (p=0.10 using chi-square test;
Table 2). Within the delayed absorbable group, preopera-
tive stage did not differ between patients who failed and
those who did not fail (p=0.89 using chi-square test;
Table 3). In the nine patients who failed (one from the
permanent group and eight from the delayed absorbable
group), all had recurrent anterior and apical prolapse.
None of these patients had a prior history of pelvic
reconstructive surgery.

The one patient who failed in the permanent group used
a pessary to treat her recurrent POP. Three of the eight
patients who failed in the delayed absorbable group
underwent repeat surgery for POP 9 to 10 months after
the index surgery. The other five patients in this group
chose to be observant or use a pessary. During the
postoperative visit, nine patients in the permanent group
and seven patients in the delayed absorbable group had
permanent suture exposure that required removal in office.
The majority of these patients had suture exposure from the
permanent sutures used in anterior compartment plication.
No patients returned to the operating room for removal of
permanent sutures.

Discussion

There are many ways to correct apical POP. In our
institution, USLS is the procedure used most commonly
to correct apical POP. Shull et al. described a transvaginal
approach to repair apical and other associated sites of POP
with uterosacral ligaments [3]. The suture material used as
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 8 of 141 (6%) failed in delayed absorbable suture group
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Fig. 1 Survival curves of pelvic
organ support following USLS
with either delayed absorbable
sutures only or a combination
of permanent and delayed
absorbable sutures for apical
support. Suture groups
differed (p=0.034)

Table 2 Stage of prolapse prior to surgery in patients receiving delayed absorbable suture

Outcome Preoperative prolapse stage Number of patients

1 2 3 4

No recurrent prolapse 3 (2%) 48 (36%) 69 (51%) 15 (11%) 135

Recurrent prolapse beyond hymen 0 (0%) 2 (25%) 5 (62%) 1 (13%) 8

No difference related to preoperative prolapse stage (p=0.89, using chi-square test)
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described in his paper was permanent braided suture [3].
There are many variances in surgical technique. Wheeler et
al. showed that USLS can be performed with bilateral
single sutures [4]. In our institution, three sutures (first with
delayed absorbable polydioxanone suture, followed by two
permanent polyester sutures) are usually placed in each
uterosacral ligament. If pelvic adhesions are encountered or
there is difficulty in placing sutures on one side of the
pelvis, then two to four sutures are usually placed on the
contralateral side. In 2008 and 2009, a group of patients
received only delayed absorbable polydioxanone sutures
during USLS. Our clinical experience suggested that the
anatomical failure rate was higher in these patients. Hence,
this retrospective study was carried out to determine if there
was a difference in the surgical outcomes.

The reported failure rate of USLS varies. Most authors
define failure as stage 2 prolapse or greater in one or more
segments, with failure rates ranging from 5% to 19% [3, 5–
8]. Our failure rate, when defined as recurrent prolapse
beyond the hymen, is 1% in the permanent suture group
and 6% in the delayed absorbable suture group. The
average follow-up interval of 160 days is less than the
multiple year interval typically reported in other studies.
One reason for our lower failure rate could be the number
of suspensory sutures placed in the uterosacral ligaments.
We usually place three sutures on each side because we
believe suture redundancy provides durability and may
reduce surgical failure. Another reason for our low failure
rate could be the relatively short follow-up of 160 days in
our study compared to the 4-year follow-up period used in
the original report from our group [3]. The durability of all
reconstructive surgery is a function of time. The longer the
follow-up, the greater the recurrence rate. The purpose of
our study was to compare the failure rates with two
different suture materials. Using survival analysis, perma-
nent suture seems to be associated with a more durable
surgical outcome compared to delayed absorbable sutures
(p=0.034).

We also examined other variables which could confound
our retrospective results. The duration of follow-up was
similar between groups so this did not account for the

difference. The patients’ BMI values were similar. The
number of sutures used in the delayed absorbable suture
group did not differ in patients who failed versus those who
did not fail. Interestingly, patients who failed were older.
However, the permanent suture group patients who had a
lower anatomical failure rate were also older than those
with delayed absorbable sutures. Therefore, it seems
unlikely that age itself was the major contributor to the
observed difference in failure rates. Preoperative prolapse
stage and history of prior pelvic reconstructive surgery have
been shown to be risks factors for developing recurrent
POP [9, 10]. In our study, the preoperative stage did not
differ between the two groups. Within the delayed absorb-
able group, the preoperative stage did not differ between
those who failed and those who did not fail. Moreover,
none of the nine patients who failed had a history of prior
pelvic reconstructive surgery. These results suggest that two
of the potential risk factors for recurrent POP, advance
preoperative stage and history of prior pelvic reconstructive
surgery, were not confounders in this study. We also
examined the number of sutures placed in the uterosacral
ligaments. Six of eight patients who failed in the delayed
absorbable group and one patient who failed in the
permanent group had six uterosacral ligament sutures
placed. This implies that suture material, and not suture
numbers, contributed to the failure. No patient had
recurrent POP (defined as POP beyond the hymen) on
their 6-week follow-up visit. Failure was not documented
until after 180 days. Therefore, we infer that the index
surgery was executed correctly. Absorption of these delayed
absorbable suspensory sutures after 3 to 6 months could
contribute to failure of the repair. Our data imply that the
use of delayed absorbable sutures contributed to the onset
of support defect >180 days following surgery.

Three of the nine patients who failed have subsequently
had repeat surgery for recurrent POP. In addition, nine patients
in the permanent group and eight patients in the delayed
absorbable group had asymptomatic suture exposure that was
treated by removal in office. No patients returned to the
operating room for removal of exposed permanent sutures.
The two primary weaknesses of this study are the bias that

Table 3 Distribution of the total number of sutures uses for USLS in patients separated into two suture groups

Suture group Total number of sutures used for USLSa Number of patients

2 (%) 3 (%) 4 (%) 5 (%) 6b (%) 7 (%)

Permanent 0 0 2 7 90 1 105

Delayed absorbable 2 1 52 10 35 0 143

a Distribution of number of sutures differ (p<0.0001) between suture types
b Seven of nine failures occurred in patients receiving six sutures. One of 94 (1%) in the permanent group had support failure, while 6 of 50 (12%)
in the delayed absorbable group had support failure. For patients with six sutures, the suture groups differed in rate of failure (p=0.0037, using
chi-square test)
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may arise from retrospective studies and the fact that the two
senior surgeons who evaluated the postoperative outcomes
were not blinded. However, their evaluations were performed
prior to performing this retrospective study.

A PubMed search revealed no retrospective or prospec-
tive trials that examined the effect of suture materials on the
outcome of USLS procedures. An abstract was presented at
the American Urogynecologic Society meeting in 2009
which showed that polyglactin 910 suture used for USLS
had the lowest success rate when compared to polydiox-
anone, polytetrafluoroethylene, polypropylene, and polyes-
ter at 3 to 6 months follow-up [11]. However, information
such as numbers of suture placed was not available from
this abstract. In conclusion, based on our findings,
permanent suture for the apical suspension component of
USLS procedures offers better anatomical support than
delayed absorbable suture.
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