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Abstract: In the diagnostic work-up of vaginal prolapseprimarily on clinical grounds. The presence of a
after hysterectomy cystoceles can be identified mpncomitant cystocele can be detected by introital or
sonography, whereas enteroceles and rectoceles parineal sonography. Disguised urinary incontinence is
only be suspected in a routine clinical setting. Thiglentified by urethrocystometry before and after reposi-
present pilot study was undertaken to investigate ttiening of the prolapse, and may thus be considered in
diagnostic role of magnetic resonance imaging (MRI) iplanning the surgical approach. No definite preoperative
the differentiation of cysto-, entero- and rectoceles statement can be made about the presence of an entero-
women with posthysterectomy vaginal prolapse. Thioer rectocele. Radiological examination techniques are
teen women (mean age 61, SB 7 years) with not widely used or are not well tolerated by patients.
posthysterectomy vaginal prolapse underwent MRevertheless, the identification of a recto- and/or
(Gyroscan S 15, Philips). A median sagittal imagenterocele is important for surgical planning, as vaginal
series was obtained with a gradient-echo sequence, fiagiair has to be combined with correction of the former
field echo, both at rest and during Valsalva maneuvets.reduce the risk of relapse.
MRI allowed the identification of cysto-, entero- and We performed a pilot study to determine the value of
rectoceles, and differentiation between entero- amdRI in differentiating cysto-, entero- and rectoceles in
rectoceles in cases with inconclusive clinical findingsaginal prolapse after hysterectomy. The potential of
These findings make dissection more reliable arMRI in the diagnostic work-up of vaginal prolapse will
improve the outcome of hernia repair. No additiondde discussed. The examination technique and image
diagnostic information is obtained with MRI compare@nalysis were optimized in an earlier study including 15
to ultrasound in the assessment of cystoceles. healthy subjects and 20 women with urinary incon-
tinence and genitourinary prolapse, examined with
Keywords: Cystocele; Enterocele; MR imaging; Postidentifical imaging parameters [7]. Other studies
hysterectomy vaginal prolapse; Rectocele reported in the literature have already pointed to the
diagnostic information provided by MRI in the assess-
ment of pelvic floor anatomy [8,9] and genitourinary
prolapse [10,11].

Introduction

Surgical repair is the treatment of choice in patients Wnlﬁatlents and Methods
vaginal prolapse after hysterectomy. The surgic
approach — abdominal sacrocolpopexy [1-3] or transy,
ginal sacrospinal/sacrotubal fixation of the vagina [4—
— depends on the surgeon’s preferences and individ
findings. The diagnosis of vaginal prolapse is ma

hirteen patients with vaginal prolapse (mean age 61,
D + 7, range 47-76) after hysterectomy (abdominal in
Iand vaginal in 8 cases) were examined by MRI
yroscan S 15, Philips, Eindhoven, Netherlands) to
identify the type of prolapse (presence of a cysto-,
Correspondencend offprint requeststo: Dr Ralf Tunn, Department enter_o- or rectocele). _FOIIOWIhg C(.)rona.l and aXI<:i|
of Gynecologyand Obstetrics,Charite CampusMitte, Humboldt- l0calizer scans, the pelvis was examined in the median
Universita zu Berlin, Schumannstr20/21,D-10098Berlin, Germany. sagittal plane with a Fweighted gradient-echo
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Fig. 1. Sagittalintroital ultrasoundmageof the pelvis showingrotationaldescenbf both the urethraandbladder. The bladderneckis seenon
theperpendiculatine to thebodyaxisatthelevel of thelower edgeof the symphysisatrest(a), andbelowthis line duringa Valsalvamaneuver

(b). S, symphysis;B, bladder.

sequenceduring breath-holding (fast field echo, flip

angle60’, TR 31 ms, TE 13 ms, field of view 350 mm

sectionthickness10 mm). The acquisitiontime for one
sectionwas8 s. Imageswereobtainedat restandduring

a maximal Valsalva maneuver. During the clinical

examinationit was determined whether the women
were able to perform the Valsalvamaneuveror not, in

order to excludefalse-negativefindings resulting from

insufficient straining.In 8 of the 13 womenthe rectum
wasvisualizedwith 50 ml of diluted gadolinium-DTPA
(Magnevist)andthe urethramarkedby a catheterfilled

with gadolinium. The patients were examinedin the

recumbentposition. The MR images were analyzed
using the sacrococcygeainferior pubic point (SCIPP)
line as a reference.A cystocele or enterocelewas
diagnosedwhen the bladder or the former pouch of

Douglas, with or without parts of the small bowel,

respectively, sank below the SCIPP line during a

maximal ValsalvamaneuverA rectocelewas assumed
when a distance of more than 3 cm was measured
betweertheanteriorwall of the analcanalat restandthe

most distal point of the rectoceleduring the Valsalva
maneuverf11].

The imageswere interpretedby a radiologistand a
gynecologist,who were blinded to the clinical, ultra-
sound and intraoperative findings, and the results
compared.

Vaginal vault prolapsewas clinically assessedising
the standardizederminology for female pelvic organ
prolapse[12]: anterior vaginal wall (Aa, Ba); leading
edgeof the vaginal cuff (C); posteriorvaginalwall (Ap,
Bp); andstaged—IV of pelvic organprolapse.

Sonographically,a cystocele was diagnosedwhen
during a Valsalvamaneuverthe bladderwas displaced
to belowa line runningperpendiculato the body axis at
the level of the lower edgeof the symphysigFig. 1). In

Fig. 2. Sagittal introital ultrasoundimage of the pelvis, showing
funneling of the proximal urethraduring a Valsalva maneuver.S,
symphysis;B, bladder.

Intraoperatively the findingswere verified by dissec-
tion of the celes: dissection of the cystocele and
confirmationof the diagnosisby filling the bladderand
labeling of the bladder neck with a balloon catheter;
dissection of the enterocele through herniotomy;
dissectionof the rectoceleand confirmationby digital
rectal examination.

Results

addition, funneling of the urethra(Fig. 2) was assessed The preoperativeandintraoperativeindingsarelistedin

during a Valsalvamaneuver.

Tablel.
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Table 1. Clinical, ultrasound jntraoperativeand MRI findings

Pat./no.  Clinical findings (stage) Ultrasound Intraoperativefindings MRI findings

Aa/Ba C Bp/Ap CcC Funneling CcC EC RC CcC Funneling EC RC

1 1 ? R X X R ?

2 Il \% X X \% X

3 [} X X

4 v X X

5 1] [} I R X X X R X X
6 v v v R X X X R X X
7 1 X X
8 ? 11} X X X X
9 v 1 X X X X
10 Il 1 11l V,R X ? X \Y ? X
11 \ 1} X X X X
12 Il X X
13 IV Il X X X X

CC, cystoceleEC, enteroceleRC, rectoceleFunneling,funneling of the proximal urethra;V, vertical, R, rotationaldescenof the bladder;?,

missingfindings comparedo otherinvestigationtechniques.

MRI Clinical Assessment

In 11/13 casesthe clinical findings matchedthe MRI
results; one clinically suspectedenterocelewas not
confirmed by MR imaging (patient no. 10) and the
intraoperative findings, and one enterocelewas not
suspectedn clinical grounds(patientno. 8).

MRI Ultrasound

In 5/5 casestherewas agreementn the diagnosisof a
cystocele(descenbf the bladderbelowthe SCIPPIine);

in theother8 caseseitherultrasounchor MRI identified
a cystocele.In one case (patient no. 10), ultrasound
demonstrated mixed (rotationalandvertical) descenbf
the bladderand urethra, whereasMRI only identified
vertical descent.In 1 case ultrasound demonstrated
definitive funneling of the urethra, which was only
suspectean MRI.

MRI IntraoperativeFindings

In 12/13patientsenterocelegFig. 3), rectocelegFig. 4),
combinedentero-andrectocelegFig. 5), andcombined

Fig. 3. SagittalMRI of the pelvisat rest(a) andduring Valsalvamaneuvel(b) in a 63-year-oldpatientwith vaginalprolapsefollowing vaginal
hysterectomyin 1975 and vaginal repairin 1980. Predominanenterocelgindicatedby the line); a small rectocele(R) occurredduring the

ValsalvamaneuverB, bladder.
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Fig. 4. Sagittal MRI of the pelvis at rest (a) and during a Valsalvamaneuver(b) in a 68-year-oldpatientwith vaginal prolapsefollowing

abdominahysterectomyn 1969.ExtensiverectocelgR, opacificationof the rectum),no enteroceleandcystoceleoccurredduringthe Valsalva
maneuveiB, bladder.

Fig. 5. SagittalMRI of the pelvisat rest(a) andduring Valsalvamaneuvel(b) in a 56-year-oldpatientwith vaginalprolapsefollowing vaginal

hysterectomywith vaginalrepairin 1983 and repeatedvaginal repairin 1988. Enterocele(indicatedby the line) andrectocele(R) occurred
during the ValsalvamaneuverB, bladder.

cysto-, entero-and rectoceleqFig. 6) weredepictedoy MRI With/WithoutContrastAgent
MRI in accordancewith the intraoperativefindings. In

one case(patientno. 1), MRI missedan enterocelethat

was identified intraoperatively.This patientalsohada The urethraand rectumwere also depictedwithout the
pronouncedystocelethatwaslikewise barelyvisible on  administrationof contrastmaterial;however,assessment
the MR images.It is thereforeassumedhat this patient of the imageswas more difficult, especiallyas regards
did not strain hard or long enough during the MR identifying the displacemenof the urethraand bladder
examination. (rotationalvs. vertical descent).
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Fig. 6. Sagittal MRI of the pelvis at rest (a) and during Valsalvamaneuver(b) in a 63-year-oldpatientwith vaginal prolapsefollowing
abdominalhysterectomyin 1982. Enterocele(indicatedby the line), rectocele,distensioncystoceleoccurredduring Valsalvamaneuver B,

bladder;R, rectum.

Discusson

Despitethe low numberof casesthe resultsof our study
indicatethat MRI reliably differentiatesbetweenentero-
and rectocelesin patientswith vaginal prolapseafter
hysterectomy.

Although it is true that the examinationin the
recumbentposition with stretchedlegs doesnot allow
assessmertf the full extentof the prolapsejt doesnot
impair the depictionof celes.Theclinical examinationis
more usefulfor determiningthe extentof prolapse asit
is reproduciblein the recumbentand sitting, aswell as
standing,positions.

It is likewise possibleto assesdlisplacemenbf the
bladderin relationto the SCIPPIine, butit is difficult to
objectify the quality of descenf{rotationalvs. vertical) or
funneling of the proximal urethrawithout opacification
of the urethraandbladder.Here,the ultrasoundfindings
are more reliable. Future MRI examinationgperformed
to assesthe presenc®f entero-andrectocelesalonecan
thereforebe carried out without labeling the urethraby
placing a catheter,which will make the examination
evenmoreacceptabldo the patient.Opacificationof the
rectum facilitates the visualization of rectocelesand
shouldnot thereforebe dispenseawith.

Because of the high technical prerequisitesand
considerablecost, MRI is at presentnot available for
routineclinical examinatiorof posthysterectomyaginal
prolapse althoughpreoperativevisualizationof entero-
andrectocelesvould makedissectionrmorereliable and
improve the outcomeof herniarepair. MRI shouldin

particular be performedin casesof recurrentvaginal
prolapsewhereit is necessaryo assessheinsufficiency
of vaginalfixation andthe extentof cele formation.

Future MRI studies should investigate the role of
dynamic imaging of hernial orifices, and also the
assessmemnf connectivetissue and muscle lesions of
the pelvic floor in transversendcoronalimagingplanes
[13]. The pathogenesisf vaginalvault prolapseandthe
formation of the various cele types remain to be
elucidated.Some surgeonsperform prophylactic mea-
sures, such as fixation of the round and sacrouterine
ligamentson the vaginal vault and culdeplasty[14,15],
whereas others are strictly opposed to any such
measuresComparativeMRI studiesafter hysterectomy
might showwhich of thesemeasuress actuallyeffective
in preventingvaginal vault prolapse.

Furthermorepre-andpostoperativémagingmayhelp
to evaluate different surgical approachesand hence
define the role of new, minimally invasive surgical
techniqueq16,17] in the treatmentof vaginal prolapse
after hysterectomy.

Conclusion

The preoperativeidentification and differentiation of
entero- and rectocelesby MRI contributesto a more
reliable surgical procedureand hernia repair. Future
studiesusingMRI arealsoexpectedo throw light upon
the pathogenesisf vaginal prolapseafter hysterectomy.
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EDITORIAL COMMENT: MRI is usedin many fields of
medicine asa diagnostictool, providing information that is
not available by any other non-invasive technique. There
have beenreports of its usein gynecology,specifically in
the diagnosisof prolapse and the various ‘celes’ that can
developin genital proslapse.This study of a small number
of patients confirms that MRI is useful in the outpatient
evaluation of prolapse. It is not without limitations,
however, in that it is not perfect in its diagnosticimaging,
and must be performed in the supine position, where
certain defectsmight not be visible becauseof positional
effects. The mostimportant issueis that of cost.In today’s
healthcare environment it is doubtful that third-party
payerswill authorize this very expensivetesting.



