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A randomised controlled trial comparing abdominal and vaginal
prolapse surgery: effects on urogenital function

Jan-Paul W.R. Roovers>*, C. Huub van der Vaart®, Johanna G. van der Bom”,
Jules H. Schagen van Leeuwen®, Piet C. Scholten’, A. Peter M. Heintz?

Objective To compare the effects of vaginal hysterectomy (combined with anterior and/or posterior
colporraphy) and abdominal sacro-colpopexy (with preservation of the uterus) on urogenital function.

Design Randomised trial.
Setting Three teaching hospitals in The Netherlands.

Population Eighty-two patients undergoing surgical correction of uterine prolapse stages II-IV.

Methods Participating patients completed the urogenital distress inventory (UDI), before and at six weeks, six

months and one year after surgery, to measure discomfort of prolapse and micturition symptoms. Domain
scores of the UDI (ranging from O to 100, higher scores indicating more discomfort) were compared
between groups at all time points. Findings at pelvic examination, number of doctor visits within the first
year after surgery because of pelvic floor symptoms and performed or planned surgery of recurrent genital
prolapse were also compared.

Main outcome measure Domain scores of the UDI at one year after surgery.

Results At one year after surgery, scores on the discomfort/pain domain (mean difference 7.1, 95% confidence
interval [CI] 1.1-13.2), overactive bladder domain (mean difference 8.7, 95% CI 0.5—16.9) and obstructive
micturition domain (mean difference 10.3, 95% CI 0.6—20.1) of the UDI were significantly higher in the
abdominal group than in the vaginal group. Findings at pelvic examination were similar in both groups.
Doctor visits because of pelvic floor symptoms were more frequent in the abdominal group than in the
vaginal group. Re-operation was performed or planned in 9 of the 41 patients who underwent abdominal
surgery and in 1 of the 41 patients who underwent vaginal surgery (odds ratio [OR] = 11.2, 95% CI 1.4—
90.0).

Conclusions Our findings suggest that vaginal hysterectomy with anterior and/or posterior colporraphy is
preferable to abdominal sacro-colpopexy with preservation of the uterus as surgical correction in patients

with uterine prolapse stages II-1V.

INTRODUCTION

Uterine prolapse may negatively affect pelvic floor
function, resulting in micturition symptoms, defecation
symptoms and sexual dysfunction.' If the anatomical ab-
normalities and impaired pelvic floor function of patients
with uterine prolapse are severe enough, surgical correc-
tion is indicated. Several surgical procedures have been
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described to effectively correct uterine prolapse.”™> A
gynaecologist will often either choose to perform a vaginal
hysterectomy, if necessary combined with anterior and/or
posterior colporraphy or to perform a sacro-colpopexy
with preservation of the uterus.® Retrospective studies
have shown similar complication and failure rates of both
techniques.”'° Thus far, these techniques have not been
compared in a randomised trial.

We set out to compare functional and anatomical effects
of abdominal and vaginal surgical correction of uterine
prolapse with a multicentre randomised controlled trial.

METHODS

The study population consisted of 82 patients enrolled
between January 1998 and July 2000. Only patients with
intact uteri were recruited. Exclusion criteria were the
presence of an adnexal mass, a history of more than two
abdominal pelvic surgical procedures, extreme obesity
(body mass index > 35 kg/m?), prior inflammatory bowel
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or pelvic disease and faecal incontinence because of an
internal or external anal sphincter defect. The study proto-
col was approved by the institutional ethical committees of
the three participating hospitals (University Medical Center
in Utrecht, St Antonius Hospital in Nieuwegein and Dia-
konessenhuis in Utrecht) and written informed consent was
obtained from all patients.

A standardised urogynaecologic interview and a classi-
fication of the genital prolapse according to the recom-
mendations of the ICS'' was performed in all patients by
the first author, both before surgery and at six weeks, six
months and one year after surgery. According to this
classification, uterine prolapse, cystocele and rectocele
were classified as follows: stage 0: none; I: distal portion
of the prolapse is >1 cm above the hymenal ring; II:
prolapse is between 1 cm proximal and 1 cm distal to the
hymenal ring; III: prolapse is >1 cm below the hymen but
no further than 2 cm or less than the total vaginal length;
and IV: complete or near complete (within 2 cm) vaginal
eversion. Grading of the prolapse was performed at max-
imal straining in the 45° supine position.

The diagnostic work-up further included a urodynamic
evaluation, defecography and ano-rectal function tests.'' =
Urodynamic investigation included simple uroflowmetry
with catheterised post-void residual urine volume deter-
mination, retrograde provocative multichannel urethro-
cystometry and passive and dynamic urethral pressure
profilometry with the prolapse protruding and with the
prolapse reduced.'*

Vaginal surgery consisted of a vaginal hysterectomy
combined with anterior and/or posterior colporraphy if
indicated.” After vaginal hysterectomy, the position of the
vaginal vault was ensured, by fixating it with absorbable
sutures (Vicryl 1) to the cardinal—uterosacral ligaments.

The abdominal correction involved a sacro-colpopexy
with preservation of the uterus.'> The abdomen was entered
through a low midline or transverse incision. In contrast to
most procedures that only identify the vaginal apex and
attach graft material to this limited area, we started with a
peritoneal incision, which was extended from the pre-sacral
area, across the cul-de-sac of Douglas, to the top of the
vagina just next to the mesentery of the colon. The
prolapsed uterus was replaced in its proper position by
inserting a plastic stent in the vagina. With the vagina
distended, the bladder and rectum were dissected sharply
from the vagina, over at least one-third of its length. Two
Gore-Tex soft tissue patches, each measuring about 4 x 10
cm were used. One was anchored along the anterior vaginal
wall and the frontal aspect of the cervix, the other to the
dorsal side of the vagina. The rectum was lifted and fixated
to the mesh with two to three non-absorbable sutures. This
way, the recto-vaginal space was obliterated. The free part
of the anteriorly placed implant was cut into two slings.
The right and left slings were passed through the
corresponding broad ligaments at an avascular point, about
1 cm medial from the external part of the isthmus tubae and
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were led to the dorsal side of the uterine cervix. Both slings
were fixated here and secured to the dorsal patch. The
periosteum of the sacrum was denuded with the sigmoid
colon retracted sharply to the left. The implant was affixed
transversely to the longitudinal ligament on the anterior
surface of the sacrum by the use of two non-resorbable
sutures, approximately 1 cm below the promontorium. The
patch was then secured to the sacrum with minimal tension
on the vagina.

Sacro-colpopexy with preservation of the uterus may be
a surgical procedure that is not routinely performed all over
the world. Some believe that this procedure is only suited
as a single compartment repair. However, by dissecting the
vagina from the bladder anteriorly and from the rectum
posteriorly, sacro-colpopexy provides access to a multiple
compartment approach.

Simultaneously, a colposuspension was performed in
case of stress incontinence with the prolapse protruding
(defined as evident stress incontinence) or with the prolapse
reduced (defined as masked stress incontinence). If a
colposuspension was indicated during vaginal surgical
correction of the prolapse, a Pereyra or Raz needle bladder
neck suspension was performed.'*'®!” If a colposuspen-
sion was indicated during abdominal surgical correction of
the prolapse, a modified Burch colposuspension, as de-
scribed by Tanagho'® was performed.

All surgeries were performed by experienced gynaecol-
ogists who were familiar with both techniques and who
were all originally trained in the University Medical Center
Utrecht. They had all performed at least 50 of each
described surgical procedure prior onset of the study.
Before onset of the study, for each surgical procedure, a
standardised surgery report had been developed. No
patients were operated on by the first author.

All women received peri-operative deep vein thrombosis
prophylaxis and a single dose of intravenous prophylactic
antibiotic (Augmentin) during operation. A 14-French
Foley indwelling bladder catheter with a 5 mL balloon
was placed in all women post-operatively and removed
after two to five days. In case of bladder retention (de-
fined as twice a residual volume after voiding of more than
100 mL), the patient started clean intermittent self-catheter-
isation. Post-operative pain management was the same in
both groups.

For each patient, the following information was collect-
ed: duration of surgery, amount of blood loss, complications
during surgery, complications during hospital stay, duration
of hospital stay and late complications due to surgery.
During the first year after surgery, the number of visits to
a gynaecologist or general practitioner because of prolapse
symptoms, micturition symptoms, defecation symptoms and
other symptoms related to the performed prolapse surgery
were documented for each patient. We also scored how
often repeated prolapse surgery was performed or planned
because of recurrence of genital prolapse. Recurrence of
prolapse was defined as a combination of a stage II or more
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genital prolapse in combination with symptoms of pelvic
floor dysfunction.

All participating patients were asked to complete the
Dutch version of the Urogenital Distress Inventory
(UDD)"% at two to four weeks before surgery, at six weeks
after surgery, at six months after surgery and at one year
after surgery. The UDI consists of 19 items and each item
measures if a micturition or prolapse symptom is present
and to what extent the patient is bothered by this symptom.
The latter is measured on a four-point Likert scale ranging
from not at all to severely bothered. After forward—back-
ward translation, a factor analysis of the Dutch version of
the UDI was performed. Data from a random population
sample (n = 2042) and from patients presenting themselves
with urogenital dysfunction at the gynecologic out patient
clinic of the University Medical Center Utrecht (n = 196)
were used.?’ We identified five domains, namely, discom-

fort/pain, urinary incontinence, overactive bladder, genital
prolapse and obstructive micturition. Cronbach’s a, a
measurement of internal consistency, ranged between
0.74 and 0.82. One item (bed-wetting) had a low factor
loading on all domains and was therefore excluded. The
domain scores range from O to 100. A higher score
indicates more bothersome symptoms on that particular
domain.

Principle outcomes were domain scores of the UDI at six
weeks, six months and one year after surgery. Secondary
outcomes were findings at pelvic examination at six weeks,
six months and one year after surgery, the number of doctor
visits within the first year after surgery because of pelvic
floor symptoms and performed or planned surgery because
of recurrent genital prolapse.

The sample size calculation was based on data from a
random population sample (n = 2042) and from patients
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Fig. 1. Flow of participants through each stage of the trial.

© RCOG 2004 Br J Obstet Gynaecol 111, pp. 50-56



A RANDOMISED CONTROLLED TRIAL COMPARING ABDOMINAL AND VAGINAL PROLAPSE SURGERY 53

Table 1. Baseline characteristics of the patients according to surgical
approach. Values are means [SD] or n (%).

Vaginal Abdominal

approach approach
Number of patients 41 41
Age (years) 56.4 [10.9] 57.9 [8.8]
Parity 2.5[1.2] 29 [1.1]
Body mass index (kg/m?) 26.0 [3.6] 25.1 [3.0]
History of prolapse surgery* 2(5) 4 (10)
Anterior colporraphy 1 3
Anterior and posterior colporraphy 2 1
History of other surgery* 4 (10) 6 (15)
Heart transplantation 1
Adnexal extirpation 1
Cholecystectomy 2 2
Appendectomy 2 3
Sterilisation 1
Comorbidity** 23 (56) 16 (39)
Rheumatoid arthritis 5 2
Hypertension 13 8
Diabetes mellitus 3 1
Hypercholesterolaemia 4 6
Hypothyroidism 5 2
Chronic obstructive pulmonary disease 2 2
Transient ischemic attack 2
Findings at urodynamic investigation
Evident stress incontinence 8 (20) 9 (22)
Masked stress incontinence 3(7) 7 (17)
Detrusor instabilities - 2 (5)
Bladder capacity (mL) 483 [119] 455 [149]
Performed surgical procedures
Vaginal hysterectomy 41 (100) 2(5)
Sacro-colpopexy - 39 (95)
Anterior colporraphy 34 (83) 2(5)
Posterior colporraphy 35 (85) 12
Colposuspension 11 (27) 16 (39)

* Some patients had undergone more than one surgical procedure.
** Some patients had more than one disease.

(n = 196) presenting themselves with urogenital dysfunc-
tion at the gynecologic out patient clinic of the University
Medical Center Utrecht.?’ Mean domain scores [SD] of the
discomfort/pain, urinary incontinence, overactive bladder,
genital prolapse and obstructive micturition as derived from

these data were, respectively, 9.1 [13.5], 12.4 [15.4], 18.4
[21.0], 3.7 [12.1] and 7.9 [16.8] in the random population
sample and 28.5 [20.3], 25.9 [24.8], 35.4 [25.7], 44.9 [35.4]
and 27.9 [28.0] in the clinical sample. We considered the
prolapse domain to be the most important outcome mea-
surement. A difference in reduction of the prolapse domain
score between both surgical techniques of 20% (9 points)
was considered to be a clinically relevant difference be-
tween both groups. With a power of 90% and an « level of
0.05, the calculated sample size necessary was 76 (38 in
each group).

Patients were assigned through randomisation to have
pelvic reconstructive surgery by either a vaginal or abdom-
inal approach. The randomisation code was developed
using a computerised random number generator. The
details of the series were unknown to any of the partici-
pating gynaecologists or to the co-ordinator and were
contained in a set of sealed envelopes. After written
consent of the patient to participate in the study, the
appropriate envelope was opened by the first author, who
had sole access to the envelopes. The card inside indicated
if the patient was to be operated by vaginal or abdominal
approach, and this information was given to the medical
officer who was treating the participating patient.

The data were analysed by intention-to-treat. To exam-
ine differences between groups, we used an unpaired 7 test
for continuous variables and a Fisher’s exact test for
dichotomous variables. For differences in UDI domain
scores, a repeated measurement analysis was performed.
Repeated measurements analysis provides insight into the
question ‘‘Which treatment has the best results over the
total follow up period?’” Two-sided significance tests were
used throughout. A P value of <0.05 was considered to be
statistically significant. The statistical package used to
perform the analysis was SPSS 10.0.

The recommendations of the CONSORT statement®' on
standards on reporting of randomised controlled trials have
been adopted.

RESULTS

After randomisation, both groups consisted of 41
patients. Figure 1 shows the flow of participants through

Table 2. Domain scores of UDI before surgery and one year after surgery according to surgical route. Values are means [SE] or mean difference {95% CI}.

UDI domains Before surgery

One year after surgery

Abdominal
approach (n = 38)

Mean difference
{95% CI}

Vaginal
approach (n = 40)

Vaginal Abdominal

approach (n = 41) approach (n = 41)
Discomfort/pain 19.4 [2.7] 24.0 [3.0]
Urinary incontinence 24.7 [4.7] 21.8 [3.0]
Overactive bladder 28.0 [3.4] 31.7 [3.8]
Genital prolapse 58.0 [4.7] 68.3 [4.3]
Obstructive micturition 19.9 [4.3] 24.4 [4.7]

7.0 [1.9] 14.1 [2.4] 7.1 (1.1 to 13.2}
7.2 [2.1] 13.2 [3.5] 6.0 {—2.0 to 14.0}
9.4 [2.2] 18.1 [3.5] 8.7 {0.5 to 16.9)
5.1 [3.0] 9.2 [3.8] 4.1 {54 to 13.6}
9.0 [2.5] 19.3 [4.2] 10.3 {0.6 to 20.1}
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Table 3. Group comparison of clinical outcomes. Values are means [SE], or n (%) and mean difference {95% CI} or OR {95% CI}.

Clinical outcome

Vaginal approach (n = 41)

Abdominal approach (n = 41) Mean difference (95% CI)

Duration of surgery (min) 107 [4.7]
Amount of blood loss (mL) 248 [34.1]
Duration of admission (days) 7.6 [0.3]
Complications during surgery 3(7)
Bleeding needing transfusion 2
Bowel lesion 1
Complications during admission 10 (34)
Lower urinary tract symptoms 8
Dullness upper leg

Fever of unknown origin 1
Wound infection 1
Vault abscess

Late complications 1)
Development of vaginal 1

stricture requiring excision*
Incisional peritoneal hernia requiring surgery
Infected implant requiring surgery*

97 [3.6] 10 {—2 to 22}
244 [51.5] 4 {—119 to 127}
7.7 [0.2] 0.1 {—0.6 to 0.7}

OR (95% CI) (vaginal vs. abdominal)
12 3.2 {0.3 to 31.7}
1
14 (24) 1.6 {0.6 to 4.2}
8
1
3
2
3(7) 0.3 {0.0 to 3.2}
1
2

* Surgery required re-admission to the hospital.

each stage of the trial. Table 1 shows the base-line
characteristics of the study population. No relevant differ-
ences in patient characteristics between the groups were
observed.

Table 2 shows UDI domain scores before surgery and at
one year after surgery for both groups. In both groups, all
UDI domain scores reduced after surgery. The maximal
reduction was observed in the score on the prolapse domain
of the UDI. For all domains of the UDI, the reduction in
score was higher in the vaginal group than in the abdominal
group. At one year after surgery, the vaginal group scored
significantly lower on the discomfort/pain domain, overac-
tive bladder domain and the obstructive micturition do-
main, as compared with the abdominal group. Repeated
measurements analysis of the UDI domain scores, showed
that the differences between both groups in these three
domain scores were statistically significant over the total

follow up period. As UDI scores were at baseline somewhat
higher in the abdominal group than in the vaginal group, we
adjusted in the repeated measurement analysis for differ-
ences in UDI scores before surgery.

Clinical outcomes are presented in Table 3. There was
no statistically significant difference between the groups in
duration of surgery, amount of blood loss, duration of
hospital stay and number of complications. The mean
duration of surgery in the vaginal group was longer than
in the abdominal group, but this difference was not statis-
tically significant. Three of the abdominally operated and
one of the vaginally operated patients had to undergo
repeated surgery because of a late complication.

Findings at pelvic examination were similar before
surgery and at six weeks, six months and one year after
surgery. Before surgery, a stage II or more cystocele was
present in 85% of the vaginal group and 88% of the

Table 4. Group comparison of doctor visits related to performed surgery and second genital prolapse surgery performed or planned in the first year after

surgery. Values are n (%) and OR {95% CI}.

Vaginal approach

Abdominal approach OR (95% CI)

(n = 41) (n =41) (abdominal vs. vaginal)

Visited a doctor because of symptoms related to surgery 13 [32] 25 [61] 34 {1.4 to 5.0}
Visited a doctor because of prolapse symptoms 51[12] 16 [39] 4.6 {1.5 to 14.3}
Visited a doctor because of defecation symptoms 5 [12] 12 [29] 3.0 {1.6 t0 9.4}
Visited a doctor because of micturition symptoms 8 [20] 3.1 {0.8 to 12.5}
Visited a doctor because of other symptoms 10 [24] 11 [27] 1.1 {0.4 to 3.1}
Second prolapse surgery performed 5[12] *

Second prolapse surgery performed or planned 9 [22] 11.2 {1.4 to 90.9}

CI = confidence interval.
* Cannot be calculated.
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abdominal group and a stage I or more rectocele was
present in 37% of the vaginal group and 32% of the
abdominal group. At one year after surgery, only 5% of
patients in both groups had a stage II or more vault prolapse
(vaginal group) or uterine prolapse (abdominal group). A
stage Il or more cystocele was present in 39% of the
vaginal group and 36% of the abdominal group and a stage
IT or more rectocele was present in 15% of the vaginal
group and 5% of the abdominal group.

Table 4 shows the number of patients who had visited a
doctor because of symptoms related to surgery and the
number of patients in whom repeated prolapse surgery was
planned or performed within the first year after surgery.
Abdominally operated patients more often presented them-
selves with prolapse symptoms (P = 0.01), defecation
symptoms (P = 0.10) and micturition symptoms (P =
0.19) as compared with vaginally operated patients. In
abdominally operated patients, repeated prolapse surgery
within the first year after the initial prolapse operation, was
performed in five patients and planned in another four
patients. In these nine patients, the indication to perform
surgery was a cystocele in five cases and a recurrence of
uterine prolapse in four cases. In the vaginal group, a
second prolapse operation within the first year after initial
surgery, was planned in only one patient. This patient had a
vaginal vault prolapse.

DISCUSSION

We performed a multicentre randomised trial to compare
the functional and anatomical effects as well as the mor-
bidity of abdominal and vaginal surgery of patients with
uterine prolapse stages II-IV (ICS). Quality of life related
to discomfort and pain during micturition, overactive blad-
der symptoms and obstructive micturition symptoms was
better after vaginal surgery than after abdominal surgery.
Although the anatomical results of the initial surgery were
similar, patients who had undergone abdominal surgery
presented themselves more often with persisting or recur-
ring prolapse symptoms as compared with patients who had
undergone vaginal surgery. Within the first year after
prolapse surgery, repeated prolapse surgery was more often
planned or performed in the abdominal group as compared
with the vaginal group.

The data at one year following surgery did not show a
statistical significant difference on the prolapse domain of
the UDI. Because of this, some might argue that, strictly
speaking, the findings of our trial should be reported as
negative. However, we argue that the overall findings in
our study are still positive in favour of the vaginal surgical
procedure based on the significant difference in three
domains of the UDI and in rate of repeat surgery.

One of the concerns about our study may be that the
observed effects of both treatments are explained by differ-
ences in the gynaecologists’ skills to perform vaginal or
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abdominal surgery. However, this is not very likely because
all gynaecologists who performed the surgeries in this
study are familiar with both techniques. Furthermore, by
providing a detailed description of the surgical techniques
in the study protocol, variations in the performance of
surgery between gynaecologists have been limited.

Clinical outcomes (complication rate, duration of sur-
gery and hospital stay, amount of blood loss) observed in
our study are comparable to those reported by others.”*~**

The observed recurrence rate is in the range of those
reported by others.’*** It is important to realise that a
prospective study involving regular follow up visits to a
gynaecologist is more likely to find a high recurrence rate,
as compared with a retrospective study in which medical
records are studied to investigate the recurrence rate.

Only one other randomised trial comparing vaginal and
abdominal genital prolapse surgery has been published.
Benson er al.?* compared the effects of abdominal colpo-
sacral suspension and vaginal bilateral sacrospinous vault
suspension. In this study, an additional vaginal surgical
procedure was simultaneously performed in at least 50% of
the patients of the abdominal group. In our study, vaginal
and abdominal surgical procedures were purposely never
combined.

One of the strengths of our study is that we focussed on
the effects of prolapse surgery on health-related quality of
life. Such an approach has been recommended by experts in
the field of pelvic floor surgery. However, until now, this
recommendation has not been widely followed. We ob-
served more discomfort of overactive bladder symptoms
(urgency, frequency and nocturia) after abdominal surgery
than after vaginal surgery. This could indicate that abdom-
inal surgery is associated with relatively more irritation of
the bladder. Possibly, the tissue patch inserted during
abdominal prolapse surgery can be held responsible for
this irritation of the bladder. Another explanation may be
that the innervation of the bladder is injured by the
dissection of the bladder from the anterior wall of the
vagina.

The observed difference between both groups in the
prevalence of other micturition and prolapse symptoms
and quality of life related to these symptoms is more
difficult to explain. Possibly, differences in damage of the
pelvic floor muscle and its innervation account for the
observed difference, but further research is needed to
support such hypothesis.

UDI domain scores before surgery were higher in the
abdominal group as compared with the vaginal group.
These differences are random, as we randomised for
surgical approach. By adjusting the repeated measurement
analyses for differences in UDI scores before surgery, we
ruled out the possibility of finding illegitimately non-
existing differences between both surgical techniques due
to differences between the two groups at baseline.

Surprisingly, abdominally operated patients more often
underwent repeated prolapse surgery as compared with
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vaginally operated patients, whereas both surgical tech-
niques had similar anatomical results. As described, abdom-
inally operated patients experience more often symptoms of
pelvic floor dysfunction compared with vaginally operated
patients. This is most likely the reason why abdominally
operated patients more often visit a gynaecologist. A
gynaecologist who is visited by a patient with a stage Il
or more genital prolapse (observed in more than 30% of all
patients at six months after surgery) who also reports
symptoms of pelvic floor dysfunction, is likely to indicate
this patient for repeated prolapse surgery. This indicates
that the recurrence or persistence of symptoms of pelvic
floor dysfunction rather than the presence of anatomical
abnormalities determines whether the patient will undergo
repeated prolapse surgery.

In conclusion, this randomised trial confirms that vaginal
hysterectomy combined with anterior and/or posterior col-
porraphy is equally effective in treating the anatomical
abnormalities of patients with uterine prolapse stages II-IV
as compared with sacro-colpopexy with preservation of
the uterus. However, abdominally operated patients are
bothered more by overactive bladder symptoms, prolapse
symptoms and obstructive micturition symptoms. This
may result in a difference in doctor’s visits between ab-
dominally and vaginally operated patients and finally even in
a difference in indications for re-operation. Our results
indicate that, as compared with sacro-colpopexy, vaginal
hysterectomy combined with anterior and/or posterior col-
porraphy is the treatment of choice in patients with uterine
prolapse grade II or more.

References

1. Hudson CN. Female genital prolapse and pelvic floor deficiency. Int J
Colorectal Dis 1988;3:181—-185.

2. Kaser O, Ikle FA, Hirch HA. Atlas of Gynecological Surgery. New
York: Thieme-Stratton, 1985.

3. Rust JA, Botte JM, Howlett RJ. Prolapse of the vaginal vault. Im-
proved techniques for management of the abdominal approach or
vaginal approach. Am J Obstet Gynecol 1976;125:768—-774.

4. Richter K. The surgical treatment of the prolapsed vaginal fundus
after uterine extirpation. A contribution on Amreich’s the sacrotuberal
vaginal fixation. Geburtshilfe Frauenheilkd 1967;27:941-954.

5. Jenkins VR. Uterosacral ligament fixation for vaginal vault suspen-
sion in uterine and vaginal vault prolapse. Am J Obstet Gynecol
1997;177:1337—1344.

6. Dutch Medical Registration provided by SIG 1975-1994, age 15 year
and older, 2000.

7. Milani AL, Flu PK, Vierhout ME, Wallenburg HCS. Results and
complications of vaginal correction of vaginal and uterine prolapse

10.

11.

12.

14.

16.

20.

21.

22.

23.

24.

with or without urinary incontinence; a prospective study. Ned
Tijdschr Geneeskd 1993;137:250-255.

. van Leeuwen DP. Surgical correction of vaginal and uterine prolapse

[Thesis]. University of Leiden, 1960.

. Kalinkov D, Buchholz R. Die behandlung der weiblichen relativen

Harninkontinenz mit descensus uteri et vaginae durch vaginale hys-
terektomie mit vorderer und hinterer Kolporraphie. Bericht uber 1003
operationen. Geburtshilfe Frauenheilkd 1980;40:6—11.

van Lindert ACM, Groenendijk AC, Kluivers KB, vander Vaart CH.
Surgical support of genital prolapse with preserving the uterus using
the Gore-Tex Soft Tissue Patch. Eur J Pelvic Surg 1999;2:9-15.
Bump RC, Mattiasson A, Bo K, et al. The standardization of termi-
nology of female pelvic organ prolapse and pelvic floor dysfunction.
Am J Obstet Gynecol 1996;175:10—-17.

Cundiff GW, Nygaard I, Bland DR, Versi E. Proceedings of the
American Urogynecologic Society Multidisciplinary Symposium on
Defecatory Disorders. Am J Obstet Gynecol 2000;182:S1-S10.

. Wall LL, Versi E, Norton PA, Bump RC. Evaluating the outcome of

surgery for pelvic organ prolapse. Am J Obstet Gynecol 1998;
178:877-879.

Bump RC, Fantl JA, Hurt WG. The mechanism of urinary inconti-
nence in women with severe uterovaginal prolapse; results of barrier
studies. Obstet Gynecol 1988;72:291-295.

. van Lindert ACM, Groenendijk AC, Scholten PC, Heintz APM. Sur-

gical support and suspension of genital prolapse, including preserva-
tion of the uterus, using the Gore-Tex soft tissue patch (a preliminary
report). Eur J Obstet Gynecol Reprod Biol 1993;50:133-139.
Pereyra AJ, Lebberz TB, Growdon WA, Powers JA. Pubourethral
support in perspective modified Pereyra procedure for urinary incon-
tinence. Obstet Gynecol 1982;59:643—648.

. Raz S. Modified bladder neck suspension for female stress inconti-

nence. Urology 1981;17:82—84.

. Tanagho EA. Colpocystourethropexy; the way we do it. J Urol 1976;

116:751-753.

. Shumaker SA, Wyman JF, Uebersax JS, McClish D, Fanti JA. Health

related quality of life measures for women with urinary incontinence;
the Urogenital Distress Inventory and the Incontinence Impact Ques-
tionnaire. Qual Life Res 1994;3:291-306.

van der Vaart CH, de Leeuw JRJ, Roovers JPWR, Heintz APM.
Measuring health-related quality of life in women with urogenital
dysfunction: the Urogenital Distress Inventory and Incontinence
Impact Questionnaire revisited. Neurourol Urodyn 2003;22:97—-104.
Begg C, Cho M, Eastwood S, et al. Improving the quality of random-
ized controlled trials. Recommendations of the CONSORT Study
Group. JAMA 1996;276:637—-639.

Benson TJ, Lucente V, McClellan E. Vaginal versus abdominal re-
constructive surgery for the treatment of pelvic support defects: a
prospective randomized study with long-term outcome evaluation.
Am J Obstet Gynecol 1998;175:1418—-1422.

Hardiman PJ, Drutz HP. Sacrospinous vault suspension and abdomi-
nal colposacropexy: success rates and complications. Am J Obstet
Gynecol 1996;175:612-616.

Sze EHM, Miklos JR, Roat TW, Karram MM. A retrospective com-
parison of abdominal sacrocolpopexy with Burch colposuspension
versus sacrospinous fixation with transvaginal needle suspension for
the management of vaginal vault prolapse and coexisting stress incon-
tinence. Int Urogynecol J 1999;10:390—393.

Accepted 27 August 2003

© RCOG 2004 Br J Obstet Gynaecol 111, pp. 50-56



