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How large does a rectocele have to be to cause symptoms?
A 3D/4D ultrasound study
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Abstract
Introduction Rectocele is a common condition, which on im-
aging is defined by a pocket identified onValsalva or defecation.
Cut-offs of 10 and 20mm for pocket depth have been described.
This study analyses the correlation between rectocele depth and
symptoms of bowel dysfunction to define a cut-off for the diag-
nosis of “significant rectocele” on ultrasound.
Methods A retrospective study using 564 archived data sets of
patients seen at tertiary urogynaecological clinics. Patients
underwent a standardised interview including a set of ques-
tions regarding bowel function, and translabial 3D/4D ultra-
sound. Assessments were undertaken supine and after
voiding. Rectocele depth was measured on Valsalva.
Results Out of 564, data on symptoms was missing in 18 and
ultrasound volumes in 25, leaving 521.Mean age was 56 years
(range 18–86), mean BMI 29 (17–56). Presenting symptoms
were prolapse (51 %), constipation (21 %), vaginal digitation
(17 %), straining at stool (46 %), incomplete bowel emptying
(41%) and faecal incontinence (10%). A clinically significant
rectocele (ICS POPQ stage ≥2) was found in 48% (n=250). In
261 women a rectal diverticulumwas identified, of an average
depth of 17 (SD, 7) mm. OnROC statistics a cut- off of 15mm

in depth provided optimal sensitivities of 66 % for vaginal
digitation and 63% for incomplete emptying, and specificities
of 52 and 57 % respectively.
Conclusions Rectocele depth is associated with symptoms of
obstructed defecation. A “clinically significant” rectocele may
be defined as a diverticulum of the rectal ampulla of ≥15 mm
in depth, although poor test characteristics limit clinical utility
of this cut-off.
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Introduction

Rectocele, i.e. the formation of a diverticulum through a de-
fect of the rectovaginal septum causing a herniation of the
rectal muscularis, mucosa and contents into the vagina, is
frequently diagnosed in patients symptomatic for pelvic floor
disorders [1, 2]. It is likely to be the most common anatomical
cause of symptoms of obstructed defecation such as straining
at stool, the sensation of incomplete bowel emptying and vag-
inal digitation [3], but it also occurs in asymptomatic volun-
teers [4, 5]. While gynaecologists use the terms “rectocele”
and “posterior compartment prolapse” synonymously, this is
clearly inappropriate since posterior compartment prolapse
may be due to a number of different conditions, not just true
(“radiological”) rectocele, but also enterocele, intussusception
and perineal hypermobility [6]. The diagnosis of rectocele has
to date been hampered by the lack of a simple, cheap investi-
gative method, but recently, translabial 3D/4D ultrasound has
been shown to be a valid and repeatable method for assessing
anatomical abnormalities of the posterior vaginal compart-
ment in women with pelvic floor dysfunction, whether with
or without the use of rectal contrast medium [7, 8]. This
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methodology seems to correlate moderately with findings on
defecation proctography and is cheaper and much better tol-
erated by patients [9, 10]. While it has been shown in the past
that the depth of a rectocele as measured on translabial ultra-
sound is associated with symptoms of obstructed defecation
[11], the cut-offs used for the diagnosis of rectocele (10 mm or
20 mm) are entirely arbitrary. In this study we attempted to
define an objective cut-off for the diagnosis “clinically rele-
vant true rectocele” as diagnosed on translabial ultrasound,
using symptoms of obstructed defecation as an outcome mea-
sure andmaximal depth of a diverticulum of the rectal ampulla
during a voluntary Valsalva manoeuvre without an attempt to
defecate, as imaged in the mid-sagittal plane.

Materials and methods

This is a retrospective study using 564 archived data sets of
consecutive patients seen at a tertiary urogynaecological clinic
between July 2009 and August 2011. They attended for symp-
toms of lower urinary tract and/ or pelvic floor dysfunction,
including symptoms of pelvic organ prolapse and defecatory
dysfunction. Patients underwent an in-house, non-validated
standardised interview, which included a set of questions re-
garding bowel function, a clinical examination using the pro-
lapse quantification system of the International Continence
Society (ICS POP-Q) [12] and translabial 3D/4D ultrasound
[13]. Assessments were undertaken under the supervision of
the senior author (HPD), supine and after voiding, with a cine-
loop of ultrasound volume data obtained during the best (that
is, the most effective in showing organ descent or rectocele

development) of at least three Valsalva manoeuvres archived
for later analysis. We did not stipulate any bowel preparation,
although patients were encouraged to defecate before the as-
sessment if they felt so inclined. No rectal contrast medium
was used. Offline analysis for rectocele was undertaken at a
later date by the second author (ZX) after 1 week’s training
and achieving acceptable repeatability (see below), using the
software GE Kretz 4DView v.10.0 on a desktop PC, to allow
blinding against all clinical data. Maximal caudad displace-
ment of the rectal ampulla was determined on maximal
Valsalva [14]. Maximal rectocele depth was determined as
previously described [15] by assessing the entire Valsalva ma-
noeuvre and selecting the volume showing the rectocele pock-
et at its deepest, as descending stool may at times flatten the
diverticulum at maximal Valsalva. The sonographic assess-
ment of posterior compartment abnormalities seems valid
compared with defecation proctography [9], and repeatable
even when re-tested after an interval of months [16].
Postprocessing analysis of rectal descent and rectocele depth
appears to be sufficiently repeatable for research use [17].

Figure 1a and b show the measurement of rectal descent
relative to the inferoposterior margin of the symphysis, while
Fig. 1c and d illustrate rectocele depth measurement, both in
the midsagittal plane.

Intraclass correlations (single measurement, absolute
agreement definition) were used to test the repeatability of
offline measurements performed by ZX. Power calculations
were not performed owing to the retrospective nature of this
research and the lack of pilot data. Rectocele depth was then
analysed against symptoms of prolapse, faecal incontinence,
chronic constipation and symptoms of obstructed defecation

Fig. 1 Translabial ultrasound
images in the midsagittal plane.
a and c are images at rest,
b and d are obtained on maximal
Valsalva. b shows rectocele
descent against a reference line
placed through the inferoposterior
symphyseal margin; d shows
rectocele depth measured
against a reference line placed
through the ventral aspect of the
internal anal sphincter.
S symphysis pubis, B bladder, V
vagina, R rectal ampulla,
A anal canal
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such as vaginal digitation, the sensation of incomplete bowel
emptying and straining at stool, usingWilcoxon’sU tests. The
symptoms most predictive of a sonographic diagnosis of
rectocele were then used for receiver operating characteristics
analysis to define a cut-off for the diagnosis of “clinically
significant rectocele” as diagnosed by translabial ultrasound.
Potential confounders such as age, BMI, parity, previous hys-
terectomy and incontinence or prolapse surgery were tested by
univariate analysis; it was planned that those with a significant
or near-significant association with symptoms of obstructed
defecation would be tested in a multivariate logistic regres-
sion. Approval for this retrospective study had been obtained
from the local Human Research Ethics Committee (ref.
NBMLHDHREC 12–15). Statistical analysis was undertaken
using the softwareMinitab version 13 (Minitab, State College,
PA, USA) and SAS V9.2 (SAS institute, Cary, NC, USA).

Results

During the inclusion period, 564 women attended a tertiary
urogynaecological clinic for the assessment of symptoms of
the lower urinary tract and pelvic floor dysfunction. Out of
564, data on the symptoms of posterior compartment prolapse
was missing in 18 patients, and in another 25 ultrasound vol-
umes were either missing or technically unsatisfactory, leav-
ing 521.

The following analysis pertains to these 521 women. The
mean age was 56 years (range 18–86), mean BMI was 29 (17–
56) kg/m2. Median parity was 2 (0–10), and 92 % (n=477)
were vaginally parous. Twenty-eight percent of our patients
(n=147) had had a hysterectomy, and 26 % (n=136) reported
prior prolapse or incontinence procedures.

The main symptoms relating to posterior compartment ab-
normalities were those of prolapse (vaginal lump or bulge or a
dragging sensation, n=266, 51 %), chronic constipation (n=
107, 21 %), vaginal digitation (n=86, 17 %), straining at stool
(n=239, 46 %), the sensation of incomplete bowel emptying
(n=215, 41 %) and faecal incontinence (n=54, 10 %).

On clinical examination, using the ICS POP-Q system, we
found a significant cystocele (POPQ stage ≥2) in 55% (n=284),
significant uterine prolapse in 9 % (n=33), significant
enterocele in 4 % (n=22) and a significant rectocele (Ba>≥1)
in 48 % (n=250).

Acceptable repeatability of offline measurements of
rectocele descent and depth (ICC > = 0.70) were obtained
within 5 days of training. On postprocessing of ultrasound
volume data sets obtained on Valsalva manoeuvre, a rectal
diverticulum was identified in 261 women (50 %), of an av-
erage depth of 17 (SD 7) mm.

Symptoms including prolapse (sensation of a lump or drag-
ging), constipation, vaginal digitation, straining at stool, in-
complete bowel emptying and faecal incontinence were tested

against rectal position and rectocele depth on univariate anal-
ysis (Table 1). It is evident that there were substantial associ-
ations between symptoms of chronic constipation and
obstructed defecation with rectocele depth (P=0.03 to P=
0.001), with vaginal digitation and the sensation of incomplete
bowel emptying the most significant. Prolapse symptoms
were associated only with rectal descent, while symptoms of
faecal incontinence showed no association with ultrasound
measures.

On testing multiple confounders such as age, BMI, parity,
previous hysterectomy and incontinence or prolapse surgery
as potential predictors of symptoms of obstructed defecation,
we found not a single significant association between these
potential predictors and symptoms. Hence, the originally
planned multivariate modelling was not undertaken.

We used ROC statistics to determine the best cut-off for
clinically significant (that is, likely to be symptomatic)
rectocele. The cut-off depth of 15 mm provided optimal sen-
sitivities of 66 % for vaginal digitation and 63 % for incom-
plete emptying, and specificities of 52 and 57 % respectively.
AUCs are 0.61 and 0.614 (Fig. 2).

Discussion

In this large retrospective study on over 500 women with
imaging assessment of the posterior pelvic floor compartment
we were able to confirm the previously demonstrated associ-
ation between symptoms of constipation and obstructed defe-
cation on the one hand, and true rectocele, i.e. a diverticulum
of the rectal ampulla, on the other hand [11]. While such
symptoms are clearly multifactorial and commonly occur in
women who have demonstrably normal anorectal anatomy
[15], and while rectoceles are also found in young nulliparous
women [18] and asymptomatic volunteers [4], there is a sig-
nificant association between this particular anatomical abnor-
mality and symptoms of obstructed defecation. Patients intu-
itively understand an anatomical explanation and in fact some-
times report that they have identified a “pocket” or diverticu-
lum of the rectal ampulla themselves, as well as the obvious
means of emptying out this pocket, i.e. vaginal digitation.

While the anatomical abnormality is likely to be due to a
defect in the rectovaginal septum [19], and while repair of
such a defect is feasible and highly successful [20], there is
no consensus on diagnosis and treatment of this simple con-
dition. Progress is hampered by the fact that clinical diagnosis
is not commonly taught, not the least because this requires a
rectal examination [21]. The identification of a posterior com-
partment prolapse is not sufficient for this purpose as such
may be due to a number of different conditions [12]. Hence,
imaging confirmation of a “true rectocele” seems essential for
appropriate treatment, and translabial ultrasound is themethod
of choice, given the inconvenience and expense associated
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with competing modalities such as magnetic resonance and
defecation proctography [10]. Endoanal ultrasound has also
been proposed as a diagnostic modality [22], but it is difficult
to see how the inherent invasiveness of the method, let alone
its inability to monitor organ descent, could make it a viable
proposition for clinical practice.

However, as rectocele is such a common diagnosis even in
asymptomatic women, it is not surprising that successful oblit-
eration of a “true rectocele” confirmed by imaging does not
always result in symptom relief [20]. It therefore seems im-
portant to define cut-offs for the diagnosis of “significant”
rectocele, i.e. of a rectocele that is likely to cause symptoms,
symptoms that could be expected to disappear after successful
obliteration of the pocket or diverticulum. The results of this
study suggest that a cut-off of 15 mm may be optimal for the
diagnosis of “significant rectocele”.

A number of limitations of this study need to be ac-
knowledged. It is a retrospective study in women seen for
a var ie ty of symptoms, as to be expected in a
urogynaecological clinic. Our findings may not fully ap-
ply to other populations, such as in colorectal services.
Furthermore, our patients were almost exclusively of Cau-
casian background, which limits the utility of our conclu-
sions to this ethnic group. In addition, it may have been
preferable to obtain quality of life measures focussed on
anorectal dysfunction, in the form of dedicated, validated
questionnaires [23] or in the form of visual analogue scale
data on symptom bother [24]. We are unable to provide
such data as we do not use colorectal questionnaires in
clinical practice. It is possible that more complex mea-
sures of obstructed defecation and its bother would pro-
vide stronger associations with anatomical findings,

Fig. 2 Receiver operating characteristic (ROC) curves for the association
between a vaginal digitation and b incomplete emptying on the one hand
and rectocele depth on the other hand (n=261). The illustrated cut-off
depth of 15 mm provides optimal sensitivities of 66 % for vaginal

digitation and 63 % for incomplete emptying, and specificities of 52
and 57 % respectively. Area under the curve (AUC) values are a 0.61
and b 0.614

Table 1 Correlation between rectal position/ depth of rectocele and bowel symptoms (n= 261)

Parameter Prolapse symptoms Chronic constipation Vaginal digitation Straining at stool Incomplete emptying Faecal incontinence

Yes (n=117) No (n=144) Yes (n=59) No (n=202) Yes (n=53) No (n=208) Yes (n=119) No (n=142) Yes (n=120) No (n=141) Yes (n=25) No (n=236)

Rectal position

(mm)

20.08 (9.89) 15.67 (9.89) 19.96 (10.81) 17.64 (9.88) 21.23 (9.27) 17.31 (10.19) 18.48 (8.55) 17.66 (11.73) 18.31 (10.56) 17.92 (9.75) 18.44 (13.05) 18.07 (9.78)

P 0.004 0.17 0.01 0.5 0.75 0.86

Rectocele

depth (mm)

17.21 (7.48) 15.86 (6.23) 18.48 (8.14) 15.95 (6.47) 19.07 (8.27) 15.97 (6.46) 17.62 (7.39) 15.76 (6.49) 18.11 (7.42) 15.32 (6.30) 18.49 (7.17) 16.40 (6.93)

P 0.12 0.005 0.004 0.03 0.001 0.16
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enhancing the validity of ROC statistics and resulting rec-
ommendations for cut-offs. Finally, it may well be argued
that the ROC statistics reported in this study are too weak
to provide reliable cut-offs for clinical practice. The au-
thors are tempted to concur with this view; however, there
is an obvious need for such a cut-off to define “significant
rectocele” because of implications for surgical manage-
ment, and we are not aware of any data in the world
literature that would provide better information on this
issue. Because of sample size requirements it seems un-
likely that such data may be provided by other imaging
modalities in the foreseeable future.

Conclusion

This large retrospective study has again confirmed that
sonographically determined rectocele depth is associated with
most of the symptoms of obstructed defecation. The best cut-
off for rectocele depth as a predictor of symptoms of
obstructed defecation seems to be 15 mm, although the poor
performance of rectocele depth in the prediction of symptoms
of obstructed defecation limits the utility of such a cut-off.
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