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still a viable option in the twenty-first century? Narrative review
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Abstract

Introduction and hypothesis The aims were to review the literature from the last two decades and analyze treatment efficacy and
findings of the studies on colpocleisis.

Methods A systematic search was conducted within the MEDLINE/PubMed and ClinicalTrials.gov databases, using the
following keywords: pelvic organ prolapse (POP), colpocleisis, obliterative, and LeFort. All English full-text prospective and
retrospective observational and interventional studies were included. Anatomical and subjective success, surgical techniques,
concomitant procedures, complication rates, anesthesia methods, and decision regret were analyzed.

Results A total of 237 papers were identified and 49 met the inclusion criteria. Mean patient age was 69.0 + 8.0 to 84 +3.1. Over
90.2% of patients undergoing colpocleisis were diagnosed with POP stage > 3. The follow-up ranged from 30 days to a median of
5 years. Anatomical success, defined as POP-Q stage < 1 and no prolapse beyond the hymen, was achieved in 62.5 to 100% and
87.5 to 100% of all patients respectively. Subjective success ranged from 88% to 100%. Regret over the loss of coital ability
ranged from 0% in many studies to 12.9%, general decision regret from 0% to 13.8%. After concomitant midurethral sling
surgery, 86.8% to 94% of all patients were continent, with a 0—14% sling revision rate due to urinary retention. Urinary tract
infection was the most common postoperative complication (4.3 to 9% confirmed with urine culture, 34.7% based on symptom
definition). Bowel (0 to 2.7%) and urinary tract (0 to 9.1%) injuries were the consequences of concomitant procedures. The
mortality rates were up to 1.3%.

Conclusions Colpocleisis is a heterogeneous procedure, characterized by high subjective and objective success, low coital ability
regret, and a low risk of complications.

Keywords Colpocleisis - Complications - Pelvic organ prolapse - Regret - Satisfaction - Success

Introduction obliterative surgery may be considered in some patients, es-

pecially those with numerous concomitant diseases and no
Surgical intervention for pelvic organ prolapse (POP) repairis  desire for sexual activity in the future. As colpocleisis renders
associated with a choice between reconstructive and oblitera-  vaginal intercourse impossible, it is predominantly recom-
tive surgery. Native tissue repairs and mesh-augmented pro-  mended for the elderly. Colpocleisis can be performed with
cedures are used in reconstructive surgery, whereas  the use of local anesthesia [1, 2].

In the nineteenth century, surgical obliteration of the vagina
was introduced as a treatment for POP. The procedure was
first performed by Neugebauer of Warsaw (in 1867) and later
performed and published by LeFort of Paris (in 1877).
Originally, it did not include a concomitant hysterectomy [3,

. 4]. During surgery, the vaginal epithelium is dissected off the
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inverted, the superior and the inferior margins of the vagina
are sutured horizontally. In order to reduce the genital hiatus,
perineal repair and/or levator plication is often performed con-
comitantly, although it is not an inherent part of the procedure
[4]. Some modifications of the technique include using a syn-
thetic or a biological graft between the anterior and the poste-
rior vaginal walls [2]. Occult stress urinary incontinence (SUT)
is reported in almost 70% of all women with advanced pro-
lapse [5]. Therefore, many researchers assess the results of the
anti-incontinence procedure performed concomitantly with
colpocleisis [6]. One study demonstrated that the denudation
of the vagina with razor-type dermatomes allowed the preser-
vation of a thicker fibromuscular layer of the pubocervical and
rectovaginal fascia and reduction of operative time [7].
Despite having a considerable history, the search for improve-
ments to the procedure of colpocleisis continues, aiming to
ensure high efficacy and low risk of complications and side
effects.

Opponents of the procedure claim that, owing to irrevers-
ible loss of vaginal coital function, colpocleisis is associated
with significant post factum regret. However, reports of low
regret rates and a positive impact on the pelvic symptoms have
been published [8]. Another contentious aspect of
colpocleisis, if the uterus is preserved, is the loss of the possi-
bility of performing postoperative diagnostic tests for cervical
or endometrial malignancy. Even though the risk of endome-
trial cancer seems too low to justify concomitant hysterecto-
my, some experts recommend evaluating the uterine cavity in
asymptomatic patients before colpocleisis, with either ultra-
sound or sampling [3, 6]. However, in low-risk women, no
endometrial evaluation before LeFort colpocleisis demon-
strates superior cost utility [9].

The objective of this study was to review the literature on
colpocleisis from the last two decades and to analyze treat-
ment efficacy and the findings of those studies that may affect
the decisions about POP management.

Materials and methods
Search strategy and eligibility

The search was performed using the MEDLINE/PubMed and
ClinicalTrials.gov databases. We reviewed the literature from
2000 to 2020 on obliterative vaginal surgery performed for
POP, and analyzed studies that investigated the risks and
benefits as well as patient-reported outcomes of those proce-
dures. The search terms were as follows: “pelvic organ pro-
lapse,” “colpocleisis,” “obliterative,” and “LeFort.”

The articles were selected for further analysis by careful
screening of the titles, abstracts, and full texts. Case reports,
editorials, texts written in languages other than English, ab-
stracts from international congresses or review articles were
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excluded from further analysis (Fig. 1). We included all full-
text articles in English. The study type, research sample, and
follow-up length were not restrictions. The last search was
performed on 15 June 2020. The authors (MEG and KF) con-
ducted the literature search independently, and any disagree-
ment in an article’s inclusion was resolved after direct discus-
sion between the authors.

The participants were women who underwent a
colpocleisis procedure. The interventions were obliterative
surgery/colpocleisis. Reconstructive surgery, dermatome
dissection, and colpocleisis were compared with concomi-
tant VH or with midurethral sling (MUS); however, most
of the studies used only an intervention group. The primary
outcome was the objective anatomical and patient-reported
subjective success. The results were summarized in tables by
category.

Data extraction and outcomes

The following data were extracted and analyzed: patient char-
acteristics (age, stage of prolapse), surgery modalities (types
of colpocleisis, concomitant hysterectomy, and anti-
incontinence procedures — MUS), type of anesthesia, peri-
and postoperative complications, time of follow-up, recur-
rence and reoperation rates. The anatomical and patient-
reported success were analyzed. Special attention was paid
to regret rates (general and coital function), body image, and
goal accomplishment assessment; papers on obliterative sur-
gery in relation to reconstructive surgery were also assessed.
Postoperative goal accomplishment was defined on a scale
from strongly disagree to strongly agree.

Continuous variables were expressed as mean =+ standard
deviations, and categorical variables as percentages of the to-
tal group. The p value of < 0.05 was considered to be statis-
tically significant. This review study did not require the ap-
proval of the Local Ethics Committee.

Data items variability

In terms of terminology, obliterative prolapse repairs can be
categorized as follows: colpocleisis with hysterectomy,
colpocleisis without hysterectomy (LeFort colpocleisis), and
colpocleisis of the vaginal vault [4]. Synonyms that are not
recommended, but used very often, include partial or total
colpocleisis, vaginal obliteration, vaginectomy, and
colpectomy [4].

The follow-up in this group of patients presents a consid-
erable challenge, typical of colpocleisis. It is associated with
the age of the patients, who often do not live long enough to
have any prolonged follow-up or whose severe cognitive im-
pairment prevents them from submitting feedback. Therefore,
as far as follow-up is concerned, survey studies often analyze
only a part of the initial study sample. The definitions of
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Fig. 1 Preferred Reporting Items
for Systematic Reviews and
Meta-Analyses flowchart of
selection steps of articles

ELIGIBILITY

INCLUDED

success need to be divided into “anatomical success,” i.e.,
objective assessment during an office visit, and patient “self-
reported subjective success.” In most studies, anatomical suc-
cess is presented as POP-Q stage <1, whereas POP-Q stage 2
is the cut-off for recurrence. In other studies, success is de-
scribed as no prolapse beyond the hymen or no recurrence
(Table 1). Subjective success is typically evaluated with the
use of questionnaires such as Patient Global Impression of
Improvement (PGI-I), Pelvic Floor Distress Inventory
(PFDI), Pelvic Floor Impact Questionnaire (PFIQ), and gen-
eral subjective satisfaction question. More in-depth analyses
use body image assessment and recommendation or regret
questions. The Decision Regret Scale (DRS) has been applied
in some studies.

Risk of bias

The data obtained are reported as a narrative review. We eval-
uated the methodological quality of the studies included using
ROBINS-I: a tool for assessing the risk of bias in
nonrandomized studies of interventions (version for cohort-
type studies; Appendix 1) [38].

Results

A total of 237 publications were identified. After removing the
duplications, 173 records were screened. Full-text articles
(n=49) were assessed for eligibility (Fig. 1).

Records identified
thorugh database
searching (n=237)

duplications removed

R

Records after

(n=173)

31 irrelevant
28 reviews
21 other languages

Records Records 3 only abstracts available
= excluded 2 ¢ i
screened (n=173) (n=124)
1 terminology
7 video reports
31 case reports

Full text articles
asessed for eligibility
(n=49)

Full text articles
included (n=49)

Patient characteristics

Mean patient age ranged from 69.0 + 8.0 [39] to 84 + 3.1 years
[40]. The oldest patients undergoing surgery were 95.9 [25]
and 101 years [34]. In the studies by Kirissi et al. [20] and
Mueller et al. [41], women aged >80 years constituted
48.9% and 43% of the total patient population respectively.
Colpocleisis may also be performed in younger women. In a
large database of 4,776 subjects, colpocleisis was found to
have been performed in 47 (0.9%) patients aged 20-39 years.
The patient and the surgeon might choose the vaginal closure
procedure over a reconstructive surgery to manage advanced
POP in young women with serious comorbidities [41].
Between 90.2% and 100% of the patients undergoing
colpocleisis were diagnosed with POP-Q stage >3. Subjects
with POP-Q stage 2 constituted an insignificant percentage of
the group, from 1.1% t0 9.8% [6, 12, 23, 25, 26, 36,37, 39]. A
few studies either used other POP scales or did not clearly
state which tools were used [32, 40, 42].

Follow-up time

The longest follow-up (median: 5 years) was reported by Song
et al., who used telephone contact, with “no recurrence” as the
accepted criterion of anatomical success [8]. Studies that pres-
ent the anatomical criterion using the POP-Q base it on the
office visit. The longest follow-up study that included anatom-
ical assessment is that by Wang et al. (33.1 + 18.4 months
[12]), but other authors had follow-ups of 16.9+22.1 [10]
and 14.8 £10.3 months [43]. Studies with the shortest
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g ;“é :; :‘5 follow-up (30 days) focus on perioperative complications [44,
=l O)E 45], the effect of frailty on postoperative complications [46],
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g g ;E 5 - g = § 7 [29]. In accordance with the definition used by some
=1
2 § E‘ g E 2 o & authors—no prolapse beyond the hymen—the rates of ana-
g% 2 £ S 2428 _ tomical success were 87.5% [35], 90% [1], 93.3% [30],
SR
o | & 28 ESz&E 97.8% [37], 98.9% [13], and 100% [25, 31, 33, 34]. In turn,
é & g g & = & 2 (‘,3) g in studies that defined the successful outcome of colpocleisis
% g ] 23 & § B z ‘Qmi as “no recurrence,” the rates were 91.3% [22], 99.6% [16], and
5|8 S S s 2) 2 100% [8, 18, 21, 27, 28]. No symptoms of POP were reported
2z %' £ E ggn by FitzGerald and Brubaker in 97% of the patients assessed

S =585

= A2 [36].

(=P < > At m

; § o % £ % §D g -~ Summarizing, if the recurrence rate is based on the POP-Q
s = Q . . .

% g - %2 é g 2 % g g scale, patients with POP-Q stage >2 constitute even up to

e = ‘ii % G oo 27.2% of the study population after a mean follow-up of

PN § % & & g 12 months [29], or 37.5% after 6.5 months [24]. If the authors

= .

2 %D é%@ Lsf E defined recurrence as POP-Q stage >2, they noted a recur-

=2 ] 2

S5 | & % o X <z -2 rence rate of 6.5% after mean follow-up of 7.2 months [14].

<@ | & ' ZwZ j% E In a study that analyzed factors related to recurrence, patients
= e s . .

S 272 A g with recurrence had a longer duration of prolapse than those
5= g £ gg § with a successful outcome of colpocleisis (24.6 +22.8 vs 8.0
E g 2 = g E +12.9 years, p=0.02) [14]. Additionally, genital hiatus and
Q = . . . . . .

s 2 o 8 'E 28 g total vaginal length were significantly associated with an in-
- = - — .

_% é :; =5 &% 2 creased risk of prolapse recurrence [43].
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22 i ~ % g 5 o 85 Subjective success
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SE|R N g 2 ‘;2 % 8 § Various studies employed different methods of subjective sat-
5 2 a . . . T
S < 2o §‘§ = isfaction assessment. On the PGI-I scale patients indicating
= & é" g5 :)3 s “very much better” or “much better” are usually defined as
%] < . .
2 =7 EEE= A “success.” The percentages of success in the analyzed studies
e R £ E S8 ;E’ ranged from 89.7% (26 out of 29) [10], 90.9% (20 out of 22)
= = S &= g
? 2 g % 2= E' g é [27], to 100% (26 out of 26) [12]. In a study by Barber et al.,
B4 (=¥ =} o .
3 3 S -= § E 3 % only 47% of the women (14 out of 30) stated they were either
g % Tg —‘8" 5 5} % Q § “very much better” or “much better”” on the PGI-I, whereas the
[} o .
= O = % g = g E Ry add1t1qna1 37% (11 out of 39) were “somewhat better.” At j[ll.e
> 2 g s o g £ ; S same time, 90% of the subjects who underwent colpocleisis
=l g % 2 S § g surgery stated that they would choose the same treatment
é % g = _<§ gé t _g E again [31]. The PGI of Change revealed that 94.3% were
S = g 2088520 satisfied subjects (33 out of 35) [8].
18 | Eg | 23528% Analysis of PFDI i d i I
- % i 538 % 3£58¢ nalysis o comparing pre- and postoperative results
% % s = o= g 3 § é S % indicated significant improvement in many studies on all sub-
=~ p= £ A REOQSE scales of the PFDI-20 [8, 10, 12, 16, 17, 23] or the PFDI-46
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[31]. Although PFDI and PFIQ are complementary question-
naires, only a few authors used them simultaneously [17, 23,
29, 31]. The rates of success measured via the application of
the general subjective satisfaction question ranged from 88%
to 97.1% [12, 33]. In large studies, among >100 women, the
subjective success rates were 92.9% (288 out of 310) [26],
97.1% (270 out of 278) [16], and 95% (125 out of 132)
[29]. The lowest satisfaction rate was observed by Katsara
et al. in 20 patients, of whom 75% reported a positive impact
on their quality of life (QoL) [18]. Moreover, Wheeler et al.
reported that 57% were “completely satisfied” (16 out of 28)
and an additional 29% were “somewhat satisfied” patients (8
out of 28) [35]. From 90% [18, 31] to 100% [25] of the pa-
tients would undergo the same procedure again and 91.3%
would recommend the surgery to others [22].

Body image

The Body Image Scale (BIS) was applied by authors from
China and the USA. In the former, mean (0.088 £0.155 vs
0.056 +0.101) and total (0.708 + 1.239 vs 0.446 + 0.812) BIS
scores improved significantly during the long-term follow-up
of a median of 3 years (p <0.001) [16]. In the latter study,
median BIS (interquartile range, IQR) score changed in two
studies: 0.12 (0-0.6) vs 0 (0-0.2), p < 0.001 [17] and 0.25 (0—
1.03) vs 0 (0-0.25), p < 0.001 [23]. Other methods of evalua-
tion include questions or a pre-designed structured question-
naire to assess body image or body perception. Most patients
(96%) were satisfied with the improvement in their body im-
age [13], 82% reported that their body “felt better” [27]. In a
study by Koski et al., after a mean follow-up of 31 months,
50% of all the patients reported “improved” body image, and
36% reported “no change” [27]. In a study by Fitzgerald et al.,
patient-reported body self-image 1 year after surgery com-
pared with baseline was “improved” in 61% (80 out of 131),
“the same” in 37% (49 out of 131), and “worse” in 2% of the
patients (2 out of 131) [29].

On the other hand, unchanged body self-image, not al-
tered by the procedure, was reported by 90% of women in
the study by Katsara et al. and all patients in the study by
Deval [18, 33].

Regret rate

The loss of the ability to have penetrative vaginal intercourse
after surgery remains an important aspect of colpocleisis. The
issue is represented in the literature as “regret following
colpocleisis.” In this study, regret has been subcategorized
into “general decision regret” and “regret of coital ability.”
The general regret rate ranged from 0% [1, 8, 16, 25, 34] to
13.8% [23]. The main reasons included POP recurrence, uri-
nary incontinence, or postoperative complications. Only a few
authors have addressed regret over the loss of sexual function.

@ Springer

No regret regarding coital ability was reported by many stud-
ies[1,7,11, 18, 22, 25, 35, 43], but coital regret was reported
too: from 1.15% to 12.9% [17, 23, 32, 37]. In a study by
Fitzgerald et al., 3% (2 out of 79), 87% (69 out of 79), and
10% of the women (8 out of 79) reported “worse,” “the same,”
or “better” sexual function respectively, after 1 year of follow-
up [29]. Deval found that 52% of the women (13 out of 30)
remained sexually active after colpocleisis by means of clito-
ral stimulation (Table 2) [33].

The DRS showed a mean score of 1.32+0.59 [23] and
1.524+0.69 [17], at 6 and 24 weeks respectively, signifying
very little regret. A six-item modified DRS was used by
Takase-Sanchez et al., resulting in a score of 1.75+0.90 after
2.5 years of follow-up [21].

Goal accomplishment

The level of satisfaction with surgery depends on the
achievement of the goals set before the procedure. Most
women “agreed” or “strongly agreed” that their pre-
surgery goals were met for vaginal pressure (100%), uri-
nary incontinence (84.9%), bladder emptying (76.4%), uri-
nary frequency/urgency (91.2%), physical activity (88.6%),
restoration of normal anatomy (95%), colorectal symptoms
(65.0%), and self-image (96.9%) [32]. Goal achievement
correlated with the postoperative Urogenital Distress
Inventory (UDI) (»=-0.45, p=0.003), although not the
Incontinence Impact Questionnaire (I1Q) [32]. Patient goals
and preferences may be more important than standardized
objective outcome measures, especially in terms of regret
and satisfaction. Linear regression models have identified
preoperative sexual activity as the only independent predic-
tor of more decision regret after obliterative surgery (f3
coefficient 1.68, p <0.001), reoperation for any reason as
an independent predictor of lower satisfaction (3, —0.24;
p =0.04), and the patient-reported reason for elective oblit-
erative surgery of “not interested in pessary” as a predictor
of higher satisfaction (f3, 0.30, p=0.01) [21].

Effects of colpocleisis on bowel symptoms

Among women undergoing colpocleisis, at least one bother-
some bowel symptom was present in 77% of the subjects
preoperatively, including obstructive symptoms (17-26%),
incontinence (12-35%), and pain/irritation (3—34%) [47].
Colorectal Distress Inventory (CRADI) scores decreased sig-
nificantly after colpocleisis, resulting in lower bother from
colorectal symptoms [8, 10, 12, 16, 29]. At 1 year of follow-
up, the symptoms were less prevalent, and the scores for the
colorectal domains of the QoL questionnaires (CRADI and
Colo-Rectal-Anal Impact Questionnaire) significantly im-
proved. Low rates of de novo symptoms (0—14%) were re-
ported [47]. The change in CRADI scores did not correlate
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Table 2 Studies presenting regret rate following colpocleisis
References N General decision, regret, reason Regret regarding coital ability
Kato et al. [7] 20 No data 0%
Wadsworth and Lovatsis 10 1 (10%) — UUI de novo 0%
[11]
Park et al. [13] 95 3 (3.8%) — postoperative complications No data
(rectal prolapse, recurrence, feeling of a bearing down
sensation)

Wang et al. [16] 278 0% No data
Crisp etal. [17] 61  6(9.8%) 1 (1.6%)

DRS* 1.5+0.7
Katsara et al. [18] 20 2 (10%) — urinary problems 0%
Song et al. [8] 35 0% No data
Kirissi et al. [20] 47  No data 0%
Takase-Sanchez et al. [21] 77 3 (3.9%) No data

DRS® 1.75+0.9
Vij et al. [22] 23 1 (4.3%) — recurrence 0%
Crisp et al. [23] 87 12 (13.8%) 1 (1.15%)

DRS® 1.32+0.6
Reisenauer et al. [25] 38 0% 0%
Fitzgerald et al. [29] 132 No data 2/80 (3%) worse sexual function
Hullfish et al. [32] 40 4 (10%) 2 (5%)
Deval [33] 30 No data 0%

13 (52%) remained sexually active by clitoral
stimulation

Glavind and Kempf [34] 42 0% No data
Wheeler et al. [35] 32 3(9.3%) — 2 recurrence, 1 SUI 0%
Moore and Miklos [1] 30 0% 0%

von Pechmann et al. [37] 62 No data

8/62 (12.9%)

DRS Decision Regret Scale, SUI stress urinary incontinence, UUI urgency urinary incontinence

*Five-point scale

° Six-point scale

with decision regret regarding obliterative surgery [21].
Therefore, colorectal symptoms after colpocleisis were not
responsible for the feelings of regret after surgery.

Types of colpocleisis, concomitant hysterectomy

The LeFort colpocleisis is the most commonly performed sur-
gery. It is usually conducted in women with a preserved uter-
us, with no concomitant hysterectomy, but it has also been
performed on the vaginal vault [5, 8, 12—14, 16, 19, 22, 24,
28, 43]. In many studies, colpocleisis is combined with
hysterectomy.

In a study comparing total colpocleisis with vaginal hyster-
ectomy (VH) versus total colpocleisis of the vaginal vault, VH
was associated with a significant increase in absolute change
in hematocrit (11.9% vs 9.5%, p=0.01) and the need for
transfusion (35.1 vs 12.7%, p=0.02) [37], which was con-
firmed in a later study, in 2019. Women undergoing total
colpocleisis with VH had a higher hemoglobin drop (15+12

vs 11+9 g/L, p=0.006) and red blood cell (RBC) loss (196 +
150 vs 140117, p=0.01) than women with colpocleisis
alone [48]. Hill et al. reported higher blood loss (253 vs
146 ml, p=0.01), higher transfusion rate (9.3% vs 4.3%,
p=0.02), and longer operative time (144 vs 111 min,
p<0.001) with concomitant VH [42]. In the study by
Fitzgerald et al., the difference in favor of the partial
colpocleisis as compared with the total colpocleisis remained
visible even after excluding patients who underwent concur-
rent hysterectomy. The estimated blood loss in the total
colpocleisis group was significantly greater than in the partial
colpocleisis group (149 +127 ml vs 90+£56 ml, p=0.002)
[29]. In an American study with 1,027 patients, VH at the time
of colpocleisis was the only variable independently associated
with serious medical complications (p < 0.05) [44].

Types of anesthesia also vary between studies. In recent
studies, monitored anesthesia care and intravenous sedation
have been used only on rare occasions. General anesthesia
remains the most common type of anesthesia applied (Fig. 2).
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Fig. 2 Types of anesthesia used
in the studies analyzed. MAC/IV
monitored anesthesia care or
intravenous sedation. Percentage
values presented for general

Kato et al. 2020 -
Villot et al. 2020 -
Katsara et al. 2016 -

Ng and Chen 2016 -

anesthesia

Song et al. 2016 -
Krissi et al. 2015 -
Catanzarite et al. 2014 -
Crisp et al. 2013 -
Zebede et al. 2013 -
Yeniel et al. 2012 -
Smith et al. 2011 -
Murphy et al. 2008 -
Agarwala et al. 2007 -
Deval 2005 -

Moore et al. 2003 -

von Pechmann et al. 2003 -

Colpocleisis and midurethral slings

Smith et al. performed MUS concomitantly in 161 patients,
and found no symptoms of SUI in 92.5% of the patients [5].
According to other authors, 86.8% (33 out of 38) [6], 89.7%
(35 out of 39) [2], and 94% (28/30) [1] of the patients were
continent after MUS with colpocleisis. Agarwala et al., apart
from MUS (28 polypropylene mesh and 11 xenografts),
inserted the remaining mesh strips from the sling between
the pubocervical and rectovaginal fascia, providing extra sup-
port [2]. An autologous fascia suburethral sling was used by
Fitzgerald et al., who reported that 86% of the patients were
continent (18 out of 21) and that 14% of the women (3 out of
21) had persistent SUI [36].

Implantation of MUS in patients with severe prolapse re-
quires thorough analysis of pre- and postoperative voiding
dysfunction. Post-void residual (PVR) of >100 ml preopera-
tively was reported for 31.6% (12 out of 38) [6] and 45% (95
out of 210) [5] of all women undergoing colpocleisis.
Preoperative voiding dysfunction, defined as PVR of
>100 ml and the presence of abnormal voiding or abnormal
urinary stream, was diagnosed in 26.7% (56 out of 210) [5]
and 35.8% (111 out of 310) [26] of the patients. In a study by
Smith et al., MUS implantation resulted in de novo voiding
dysfunction, which persisted for over 6 weeks after surgery, in
1.9% of the patients (3 out of 161), with a 0.6% sling revision
rate [5]. Other authors reported 0% [2, 45], 3% (1 out of 30)
[1], 3.7% (1 out of 27) [21], and 14% (3 out of 21) [36] of
suburethral release/revision of a sling due to urinary retention.

Catanzarite et al. conducted an analysis of the 30-day com-
plication rates after colpocleisis, dichotomizing the subgroups
based on MUS insertion. In the two groups of 92 and 191
women with and without concomitant sling placement, they
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observed similar rates of complications (7.9% vs 8.7%, p=
0.81), urinary tract infection (UTL; 5.8% vs 7.6%, p =0.55),
return to the operating room (2.1% vs 2.2%, p=0.97), and
mortality (0% vs 1.1%, p=0.15) [45].

Significant improvement in QoL questionnaires assessing
impact and distress caused by the lower urinary tract symp-
toms was reported after colpocleisis with MUS [6, 30] or other
anti-incontinence procedures [32, 35].

—

Obliterative versus reconstructive surgery

Several studies compared obliterative and reconstructive sur-
gery. The patients undergoing obliterative surgery were sig-
nificantly older, with more advanced POP, and higher odds of
being frail [39, 46]. Data on the operative parameters and
complications remain inconclusive. Some authors found no
differences [39], whereas others report greater severity of
complications in women undergoing reconstructive surgery
[15]. A study from 2016 confirms a higher rate of grade III
Clavien—Dindo scale complications in the reconstructive sur-
gery group (16.9% vs 13.0%, p=0.02) [15]. Sung et al. also
reports a higher risk of complications (24.7% vs 17.0%,
p<0.01) [49]. In a study with 12,731 women undergoing
POP repair, the type of the procedure was not associated with
higher or lower odds of postoperative complications [46].
However, the patients undergoing obliterative surgery were
at a higher risk (OR 22; 95% CI, 2.3-196; p <0.002) for
full-thickness rectal prolapse [50].

Beyond the aforementioned, mean duration of obliterative
surgery was shorter than for reconstructive surgery (150 +23
vs 180+ 16 min, and 1.92 vs 2.66 h, p<0.001) [31, 46].
Furthermore, the obliterative surgery group had a significantly
shorter hospital stay in a study by Petcharopas et al., whereas
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no difference was reported by Barber et al. [31, 39]. A higher
number of other than general anesthesia or monitored anes-
thesia care (14.5% vs. 3.4%) was also noted [46]. The patients
who underwent colpocleisis received the lowest mean mor-
phine milligram equivalent (MME) (137.6 £99.8 mg) than
other reconstructive surgeries, with the highest mean MME
prescribed to patients undergoing laparoscopic uterosacral lig-
ament suspension (214.1 £87.5 mg) (»p <0.0001) [51]. In ad-
dition, hemoglobin drop in colpocleisis was significantly low-
er than in the reconstructive procedures (p < 0.05) [48].

However, most studies have unanimously confirmed that
improvement in condition-specific QoL and postoperative pa-
tient satisfaction measures were comparable in women with
prolapse undergoing either reconstructive or obliterative sur-
gery [30, 31, 39].

Complications

The rates of complications and Intensive Care Unit (ICU)
admission were low, with mean rates of 6.8% and 2.8% re-
spectively [41]. Return to the operating room was reported
and ranged between 0% and 8.1% [10].

Urinary tract infection is the most common postoperative
complication [44, 45]. During the first 30 peri-operative days,
according to the definition applied in the American College of
Surgeons National Surgical Quality Improvement Program
(ACS NSQIP) surgical risk calculator, the rate of UTI was
4.3% in a study among 1,027 subjects [44], and 5.8% vs
7.6% (p =0.55) in a study on colpocleisis without versus with
a concomitant sling placement [45]. In turn, Hill et al., who
defined UTI as symptoms of urgency or frequency or dysuria
and/or a positive urine culture, reported 34.7% within the first
6 weeks after the surgical procedure. They did not confirm
differences in the prevalence of UTI depending on the type of
surgery: colpectomy, VH plus colpectomy, or LeFort
colpocleisis (p =0.45) [42]. Definitions of UTI vary across
the literature, and not all authors include positive urine culture
as crucial for the diagnosis. Indeed, sometimes symptoms as-
sociated with the initiation of antibiotics are believed to be
sufficient to make the diagnosis. In a study with 310 patients,
the rate of UTI confirmed with urinary culture was 9% [26].
Initiation of antibiotics for suspected UTI with no culture re-
sulted in the rate of 26.1% [22]. Sifuentes et al., who based
their estimates on both these definitions, detected a UTI rate of
25.4% [40]. Fitzgerald et al. reported urogenital symptoms
during 3 months of follow-up in as many as 45% of the pa-
tients, stating that these were mostly UTIs [29].

Rectal or bowel injuries are rare complications, absent in
most studies or found in single cases [5, 10, 18], or in a few
patients. These constituted 0.8% [42] and 0.6% [26] of the
group (Table 3). Rectal injuries are usually sutured during
surgery [10, 18]. Zebede et al. reported bowel thermal injury
during additional procedures, or unrecognized large bowel

injury occurring at the time of suprapubic catheter placement
[26]. Intraoperative injury to the urinary tract, if it occurs, most
often includes bladder injuries reported in 0.7% [29], 1.9%
[27], and 9.1% of the patients [18]. Zebede et al. observed 2
bladder perforations (0.6%) secondary to the placement of
needles for sling procedures [26]. Apart from that, Hill et al.
reported urethral and ureteric injury in the group of
colpectomy with vaginal hysterectomy [42], whereas
Fitzgerald et al. mentioned ureteric kinking and urethral injury
[29]. Von Pechmann et al. administered intravenous indigo
carmine during total colpocleisis in order to cystoscopically
confirm ureteral patency, and found a rate of 4.3% of the total
group of reversible ureteral occlusion: 1 patient in the
nonhysterectomy group (1.8%) and 3 patients in the hysterec-
tomy group (8.1%) (p =0.3) [37].

Mortality

Based on the data from 145 US medical centers, the 30-day
mortality rate was 0.15% [41]. In the single-center studies, the
rates were 0.4% [42] and 1.1% due to pulmonary complica-
tions at 28 days postoperatively in one patient with the preop-
erative diagnosis of metastatic lung cancer [37], and 1.6% due
to multisystem organ failure unrelated to surgery at 3 weeks
after surgery [36]. Zebede et al. reported 4 deaths (1.3%), i.e.,
2 pulmonary emboli, 1 sepsis and multiorgan failure after
bowel injury, and 1 myocardial infarction that occurred
42 days after surgery [26]. In a multicenter study among 152
patients, the rate was 0.65%, with one death 5 months after
surgery as a result of sepsis and congestive heart failure [29].

Other risk factors

Mueller et al. conducted hospital volume analysis and deter-
mined the annual case volume as low <5, medium 5-10, and
high with >11 cases per year. High-volume centers had lower
ICU admission and complication rates as well as a shorter
stay. The following variables were significant predictors of
higher complication rates: lower age (p < 0.002), lower center
volume (p <0.02), and higher number of comorbidities
(p<0.0001). In that US multicenter study, stratification by
provider specialty demonstrated higher complication rates
among obstetrician/gynecologists and urologists than among
urogynecologists [41]. In a retrospective analysis of
calculator-computed risk, the patients with preoperative use
of antiplatelets (clopidogrel or acetylsalicylic acid >81 mg)
were nearly 5-fold more likely to experience complications
than patients with no antithrombotic medication (adjusted
OR 4.84; 95% CI, 1.72-13.60; p =0.002). What is more, pa-
tients with hypertension were 4.25-fold more likely to experi-
ence a complication than those without hypertension (adjusted
OR 4.24; 95% CI, 1.31-13.720; p = 0.016) [40].
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Discussion

This review of the literature allows the conclusion that
colpocleisis is a safe procedure, with a high rate of anatomical
and subjective success. Regret over surgery, if reported, is
mostly associated with pelvic floor symptoms, especially uri-
nary symptoms and/or the necessity for reoperation. A number
of authors have confirmed the safety of the concomitant sling
placement, although we lack randomized studies on the matter
[2, 5, 6]. Bearing in mind that distress related to urinary in-
continence is an independent predictor of lower success rate
for colpocleisis, it seems advisable to perform concomitant
anti-incontinence procedures [21]. Still, it is vital to keep track
of the reported rates for postoperative voiding dysfunction.
Reoperations due to recurrent POP remain relatively rare (up
to 10%) [1], which is a comparable or even lower rate of
relapses than in the case of other native tissue repairs. Many
studies assess the distress caused by colorectal symptoms in
women with POP. Most of the preoperative symptoms resolve
after colpocleisis [47], although one study confirmed a higher
risk of full-thickness rectal prolapse in patients who
underwent obliterative surgery [50]. The debate concerns
whether the increased proportion of rectal prolapse is due to
a lack of a preoperative diagnosis or whether the colpocleisis
itself increases intra-abdominal pressure and causes prolapse
through the anorectal hiatus [50]. More extensive preoperative
diagnostics of obstructed defecation syndrome could also be
implemented [52].

It is essential to differentiate between the reasons for deci-
sion regret. Most studies have analyzed regret over coital abil-
ity. More detailed analyses found that a group of patients
remained sexually active after colpocleisis by means of clito-
ral stimulation [33]. In turn, preoperative sexual activity was
associated with greater decision regret regarding obliterative
surgery [21]. As for the reconstructive surgery, regret regard-
ing the decision for surgery resulted from symptomatic failure
or the need for retreatment [53].

In this review, we make no comparison of total complica-
tion rates, which are based on diversified criteria that differ
among studies. Serious intraoperative complications remain
infrequent. Still, detailed data on comorbidities and mortality
rates in that group of patients have been reported. An interest-
ing study on frailty among patients undergoing pelvic floor
surgery revealed that surgeons tend to select women for
colpocleisis based on age, but it is frailty that has a stronger
association with postoperative complications [46]. To support
this, in the group of older women, lower rates of complica-
tions after colpocleisis were reported [45].

The rates of concomitant VH also differ across the centers,
but the procedure is typically associated with a risk of higher
blood loss [37, 48] and prolonged operative time [44]. In turn,
according to different decision analysis models, the protective
value of VH against unanticipated pathology and malignancy
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in the uterus can be observed only in younger women
(<40 years of age) [3]. Therefore, indications for concomitant
hysterectomy should be individually assessed. LeFort
colpocleisis, which is frequently called “partial colpocleisis,”
is performed not only in women with a preserved uterus but
also on the vaginal cuff. It is not until a detailed description of
the procedure is known that the exact type of surgery can be
determined. This review of the literature revealed that the
nomenclature used by various authors is inconsistent; thus,
the current terminology report [4], which unifies the terminol-
ogy of obliterative surgeries, is especially useful. It is essential
to use uniform descriptions of the obliterative surgeries to
allow comparison of results across studies.

When counseling patients on the choice of surgical treat-
ment for POP, colpocleisis is a good option for some of them.
However, it is necessary to carry out a detailed interview
informing them of the obliterative nature of the method and
its effect on sexual function. Prior to surgery, it is essential to
carefully analyze other pelvic floor disorders, considering the
possible consequences. Detailed analysis of occult SUI may
result in establishing a future therapeutic plan. The informa-
tion about colorectal symptoms after surgery may encourage
patients to become aware of and report de novo symptoms.

The majority of the reports were retrospective, with only a
small number of prospective studies [17, 23, 29, 31, 47]. The
limitations of this review include small samples in some of the
studies, different terminology and variables in surgical tech-
nique, relatively short follow-up, and diverse success assess-
ment methods, very often performed via telephone survey.
Most of the studies had a moderate risk of bias at the pre-
intervention level. It should be noted that the patients
discussed in these studies had undergone different concomi-
tant procedures (usually anti-incontinence procedures), there-
fore confounding the effect of the intervention. Furthermore,
success assessment induced a serious risk of bias in the post-
intervention part, as most of the measurements of outcomes
were patient-reported or performed by surgeons. Only a few
studies had blinded assessors for success evaluation.
Additionally, the selection and publication bias of this synthe-
sis was not performed.

Conclusions

Contrary to expectations, this review of the literature provides
evidence that, rather than being a historical oddity,
colpocleisis is very much present in the twenty-first-century
pelvic floor surgery toolbox. The number of studies and the
sample size in multicenter studies has revealed the actual per-
centage of patients undergoing this procedure all over the
world. Despite having been introduced almost 150 years
ago, colpocleisis continues to meet patient expectations
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regarding POP management owing to the low risk of intra-
and postoperative complications.
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