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Evaluation of urogenital fistulas by magnetic resonance
urography®

Avaliacdo das fistulas urogenitais por urorressondncia magnética

Augusto Elias Mamere', Rafael Darahem Souza Coelho?, Alexandre Oliveira Cecin’,
Leonir Terezinha Feltrin®, Fabiano Rubido Lucchesi?, Marco Antdnio Lopes Pinheiro®,
Ana Karina Nascimento Borges®, Gustavo Fabene Garcia®, Daniel Seabra*

OBJECTIVE: Vesicovaginal and ureterovaginal fistulas are unusual complications secondary to pelvic sur-
gery or pelvic diseases. The therapeutic success in these cases depends on an appropriate preoperative
evaluation for diagnosis and visualization of the fistulous tract. The present study is aimed at demonstrating
the potential of magnetic resonance urography for the diagnosis of vesicovaginal and ureterovaginal fistulas
as well as for defining the fistulous tracts. MATERIALS AND METHODS: Seven female patients clinically
diagnosed with vesicovaginal or ureterovaginal fistulas had their medical records, radiological and magnetic
resonance images retrospectively reviewed. Magnetic resonance urography included 3D-HASTE sequences
with fat saturation. RESULTS: Six patients presented vesicovaginal fistulas and, in one patient, a right-sided
ureterovaginal fistula was diagnosed. Magnetic resonance urography allowed the demonstration of the fis-
tulous tract in six (85.7%) of the seven patients evaluated in the present study, without the need of bladder
catheterization or contrast injection. CONCLUSION: This study demonstrates both the potential and applica-
bility of magnetic resonance urography in the evaluation of these types of fistulas.

Keywords: Urinary fistula; Vesicovaginal fistula; Urological diagnostic techniques; Magnetic resonance im-
aging; Vaginal fistula — diagnosis.

OBJETIVO: As fistulas vesicovaginais e ureterovaginais sdo complicacdes incomuns, secundérias a doencas
ou a cirurgias pélvicas. O sucesso terapéutico dessas fistulas depende de adequada avaliacdo pré-operatéria
para o diagnéstico e visualizacdo do seu trajeto. Este trabalho tem o objetivo de demonstrar o potencial da
urorressonancia no diagndstico das fistulas urogenitais e na visualizacdo dos seus trajetos. MATERIAIS E
METODOS: Foram analisados, retrospectivamente, os prontuarios médicos e as imagens radiolégicas e de
urorressonancia magnética de sete pacientes do sexo feminino com diagnéstico de fistula urogenital. Para a
urorressonancia foram realizadas seqiiéncias 3D-HASTE com saturacao de gordura. RESULTADOS: Seis pa-
cientes apresentavam fistula vesicovaginal e uma paciente tinha diagnéstico de fistula ureterovaginal a direita.
Com a utilizacdo da urorressonancia magnética, foi possivel demonstrar o trajeto da fistula em seis das sete
pacientes (85,7%), sem a necessidade de cateterizacdo vesical ou da injecdo de contraste. CONCLUSAO:
Este estudo demonstra o potencial e a aplicabilidade da urorressonéancia na avaliacdo dessas fistulas.
Unitermos: Fistula urindria; Fistula vesicovaginal; Técnicas de diagndstico urolégico; Ressonancia magnética;
Fistula vaginal — diagndstico.
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INTRODUCTION

Several types of pelvic fistulas second-
ary to pelvic diseases or surgeries have al-
ready been described: vesicovaginal, vesi-
couterine, ureterovaginal, ureteroenteric,
enterovaginal and rectovaginal fistulas*,
The close proximity of pelvic organsmakes
the genitourinary system susceptibletoin-
jury, so themgjority of fistulas occur inthe
pelvic cavity®.

Main causes of pelvic fistulas are sur-
gical or obstetric procedures, malignant tu-
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mors, radiotherapy, pelvic infections, trau-
mas and inflammatory intestinal dis-
eases®*9), Vesicovaginal and ureterovagi-
nal are some of the most frequent types of
fistulas. The most frequent predisposing
factor for vesicovaginal fistulais uterine
cervix cancer treated with radiotherapy,
with anincidence ranging between 1% and
10%®. Ureterovaginal fistulas occur most
frequently after gynecologic or obstetric
surgeries, usualy as a sequela of aniatro-
genic lesion of the ureter, but also may
appear after a pelvic radiotherapy®.
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Thesefistulas subtypesoccurring inthe
female lower urinary tract (vesicovaginal
and ureterovaginal) cause socia and psy-
chological anguish, and frequently repre-
sent a therapeutic problem for the sur-
geon”), particularly when they appear af-
ter radiotherapy, associated with involve-
ment of the vascular supply and difficulty
in cicatrization and regeneration of the ir-
radiated tissue®.

Themain symptom of patientswith ure-
terovaginal or vesicovaginal fistulas sec-
ondary to pelvic surgery or disease is a
continuous involuntary discharge of urine
into the vaginal vault™”. Hematuria, uri-
nary infections or perineal dermatitis may
be associated™?.

The following procedures can be uti-
lized in the diagnosis of thesefistulas: cys-
toscopy, vaginoscopy, computed tomogra-
phy and magnetic resonance imaging™®.

Magnetic resonanceimaging alowsthe
identification of the fistulous tract, as well
as the eva uation, by means of sectionsin
different planes, of alterationswhich even-
tually may be present in the adjacent pel-
vic structures, allowing an appropriate sur-
gical planning. Magnetic resonance urog-
raphy images allow aglobal, non-invasive
visualization of the whole urinary tract,
without the need for ionizing radiation and
administration of contrast agents.

In the medical literature review, few
studies were found investigating the utili-
zation of magnetic resonance imaging for
the diagnosis and evaluation of urogenital
fistulas™®. In these studies, the patients
have been evaluated only with axial and
sagittal sections on conventional se-
guences, with no magnetic resonance urog-
raphy sequence.

The present study is aimed at demon-
strating the potential and applicability of
magnetic resonance urography in the diag-
nosis of vesicovagina and ureterovaginal
fistulas as well as in the visualization of
fistulous tracts.

MATERIALSAND METHODS

Dossiers, radiological and magnetic
resonance urography images of seven fe-
male patients diagnosed with vesicovagi-
nal or ureterovaginal fistulas were retro-
spectively evaluated. The clinical-patho-
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logical profiles of these patients are sum-
marized on Table 1.

Magnetic resonance imaging studies
were performed in a 1.5 tesla Magnetom
Symphony equipment (Siemens®; Erlan-
gen, Germany), with 30 mT/m gradient am-
plitude and surface coil. All the patientsre-
ceived intravenous furosemide (10 mg) 30
minutes prior the examination.

For the magnetic resonance urography
studies, three-dimensional half-Fourier
acquisition single-shot turbo spin echo
(3D-HASTE) T2-weighted sequenceswith
fat saturation were performed with 2800 ms
repetition time, 1080 ms echo time, 512
matrix, 2.0 s acquisition time, and block
thickness (slab) ranging between 7 cm and
10 cm to include the whole urinary tract
and bladder, at different anglesin relation
to the transverse axis to obtain anterior,
lateral (sagittal) and oblique views. The
breathhold acquisition time was short
(2.0 s) and, consequently, was well toler-
ated by the patients. This sequence is the
same utilized in magnetic resonance cho-
langiography.

In the evaluation of patients 2 and 5,
only the magnetic resonance urography se-
quence was performed. For the other pa-
tients, besides magnetic resonance urogra-
phy, conventional axial, sagittal and coro-
nal turbo spin echo (TSE) sequences were
acquired for evaluation of their pelvic
structures.

The study of the patients 4 and 6 also
included conventional TSE T1-weighted
seguences both before and after intrave-
nous contrast agent (gadolinium) adminis-
tration.

Table 1 Clinical-pathological profile of the patients.

The cystoscopy reports, excretory urog-
raphy and cystography images of the pa-
tients also were reviewed and utilized for
comparison.

RESULTS

Six patients presented vesicovagina fis-
tulas (patients 1, 2,4, 5, 6 and 7 —see Table
1); the patient 3 was diagnosed with right-
sided ureterovaginal fistula

The fistulous tract could be visualized
on magnetic resonance urography images
of five(1, 2,5, 6 and 7 — seetable 1) of the
six patients diagnosed with vesicovaginal
fistulas. The patients 1 and 6 were submit-
ted only to this study (Figure 1), and the
patients 2, 5 and 7, besides magnetic reso-
nance urography, also were submitted to
cystography (Figures 2 and 3).

The vesicovaginal fistulous tract of the
patient 4 could not be visualized on the
magnetic resonance urography neither on
the conventional magnetic resonance im-
ages. However, after intravenous paramag-
netic contrast injection, the contrast uptake
could bedetected inthevaginal vault onthe
delayed sequences after renal excretion,
allowing thediagnosisof urogenital fistula,
despite the non-visualization of the fistu-
loustract. In this patient, the fistuloustract
could not be visualized also on the cystog-
raphy neither on the excretory urography;
thefistula orifice was visualized only dur-
ing cystoscopy. Alsointhepatients 1, 2 and
6, the vesicovaginal fistula orifice was vi-
sualized during cystoscopy.

The magnetic resonance urography im-
ages of the patient 3 demonstrated a right-

Patient Age Diagnosis Previous therapeutic procedures
1 47 years Leiomyoma of the uterine body Total hysterectomy and bilateral oopho-
rectomy
2 41 years Invasive sigmoid adenocarcinoma Rectosigmoidectomy + hysterectomy “in
monoblock surgery” and radiotherapy
3 31 years Spinocellular carcinoma of the uterine  Werthein-Meigs surgery and radiother-
cervix without parametrial invasion apy
4 45 years  Spinocellular carcinoma of the uterine  Radiotherapy and chemotherapy
cervix with parametrial invasion
5 51 years Spinocellular carcinoma of the uterine  Werthein-Meigs surgery
cervix without parametrial invasion
37 years Leiomyoma of the uterine body Total hysterectomy
7 44 years Spinocellular carcinoma of the uterine  Radiotherapy
cervix with parametrial invasion
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sided ureterovaginal fistula(Figure4). This
patient was also submitted to excretory
urography, which failed in the diagnosi s of
the fistula.

Additionally, the patient 4 presented
right-sided renal hypotrophy, and the pa-
tients 2, 3and 5, bilateral hydronephrosis.
The patient 5 had been previously submit-

Figure 1. Magnetic resonance urogram with 3D-
HASTE sequence of the patient 6, a 37-year-old
woman previously submitted to total hysterectomy,
who progressed with symptoms of urogenital fistula,
whose image demonstrated the vesicovaginal fis-
tulous tract (curved arrow).

ted to bilateral ureteral surgery (uretero-il-
eal-vesicoplasty), which aso could be ap-
propriately demonstrated by magnetic reso-
nance urography (Figure 3).

DISCUSSION

Vesicovagina and ureterovaginal fistu-
lasareinfrequent complications secondary
to inflammatory diseases, neoplasms, ra-
diotherapy or pelvic surgeries, which cause
severe psychosocial problems for affected
patients”). The therapeutic strategies suc-
cess depends on an appropriate preopera-
tiveevaluation for diagnosisand visualiza-
tion of the fistulous tract. Classicaly, the
imaging methods for evaluation of these
fistulas include excretory urography, cys-
tography and vaginography®.

In the last years the increasing utiliza-
tion of computed tomography urography
and magnetic resonance urography for the
urinary system evaluation has been re-
ported. Besides demonstrating abnormali-
tiesin the urinary tract, these methods al-
low the visualization of adjacent abdomi-
nal and pelvic structures on conventional
images. Excretory urography and com-
puted tomography urography present the
disadvantage of requiring intravenous io-
dinated contrast injection and ionizing ra-
diation; for thisreason, magnetic resonance

imaging is the method of choice for chil-
dren, pregnant women and patients with
any contraindication to iodinated contrast
agents, such as previous alergic reaction,
severe cardiopathy, asthmaor rendl failure®.

Magnetic resonance urography allows
acquisition of images with a diagnostic
quality that has been continuously im-
proved with the devel opment of sequences
technically more sophisticated and with in-
creasingly shorter acquisition times?.
Presently, two techniques can be utilized
for this study: non-contrast enhanced, T2-
weighted sequences (hydrographic se-
quences), or contrast-enhanced (intrave-
nous paramagnetic contrast — gadolinium
— injection) T1-weighted sequences dem-
ongtrating contrast excretion™. Magnetic
resonance urography T2-weighted se-
quence has aready proved be an excellent
techniquefor investigating adilated urinary
tract, eveninthe absence of renal excretion
(severe renal failure). T1-weighted se-
guences with intravenous contrast (gado-
linium) injection demonstrate the renal
excretory function and the urinary flow
through the urinary tract to the bladder®?.
Both MR urography techniques may be
combined as necessary™.

These techniques have been utilized
for investigating congenital anomalies of
the urinary system, in the evaluation of

Cc

Figure 2. Imaging studies of the patient 2, a 41-year-old woman, demonstrating vesicovaginal fistula (arrows on A, B and C). On A, magnetic resonance
urogram 3D-HASTE; on B, axial, TSE, T2-weighted sequence; on C, cystography. On B a flow artifact is observed within the vaginal vault, generated by the urine
passage through the fistula, from the bladder into the vagina.

Radiol Bras. 2008;41(1):19-23

21



A

Mamere AE et al.

(¢

Figure 3. Vesicovaginal fistula demonstrated by magnetic resonance urography (arrow on A) and by cystography (arrow on B) in the patient 5, a 51-year-old
woman, that appeared after Werthein-Meigs surgery. On C, coronal magnetic resonance urography 3D-HASTE image demonstrating uretero-ileal vesicoplasty
with visualization of the anatomoses of the ileum segment with the ureters (straight arrows) and with the bladder (curved arrow) with bilateral hydronephrosis.

Figure 4. Magnetic resonance urography 3D-
HASTE (sagittal oblique) image of the patient 3, a
31-year-old woman, demonstrating ureterovaginal
fistula (arrow).
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hydronephrosis and obstructive uropa-
thl es(lO,]_'L,14ﬁZO).

With the utilization of magnetic reso-
nance urography, the fistulous tract could
be demonstrated in six of the seven patients
evaluated in the present study (85.7%)
without the necessity of vesical probing or
contrast agent injection.

The vesicovagina fistulous tracts were
appropriately demonstrated by magnetic
resonance urography in the patients 2, 5
and 7, and the images presented a perfect
correlation with cystographic images. In
the patients 1 and 6, the fistulous tracts
were also appropriately demonstrated on
magnetic resonance urography, and thefis-
tulas orifices were visualized on cystos-
copy in agreement with the clinical diag-
nosis, despite de absence of correlation
with cystography.

The fistulous tract of the patient 4 was
not demonstrated by magnetic resonance
urography, and a so could not be visualized
onthecystography, probably because of the
narrow caliber and low output of thefistula.

Therefore, in four of the patients with
vesicovaginal fistulas included in the
present study there was a total agreement

between the findings on magnetic reso-
nance urography and cystography images,
and in the other two patients who were not
submitted to radiological study, aso there
was agreement between the magnetic reso-
nance urography and the clinical diagnosis
of urogenital fistula.

Inthesingle patient diagnosed with ure-
terovagind fistula, thefistuloustract can be
perfectly visualized on the magnetic reso-
nance urography segquences confirmed by
the conventional TSE sequences, although
it could not be appropriately visuaized at
the excretory urography. So, the magnetic
resonance images were decisive for the
diagnosis in this patient.

Despite the feasibility of urogenital fis-
tula diagnosis by conventional magnetic
resonance imaging with multiplanar, thick
slices sequences, the magnetic resonance
urography with 3D-HASTE sequences al-
lows the acquisition of images quite simi-
lar to those usually seem by clinicians and
surgeons on conventional radiographic
studies (excretory urography, cystography
and pyelography, with a broad, non-inva-
sivefast and safevisualization of thewhole
urinary tract.
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CONCLUSION

Considering that urogenital fistulaisan
infrequent condition, the number of pa-
tients evaluated in the present study is not
sufficient to determine the sensitivity,
specificity and accuracy of this diagnostic
method. Additional controlled studieswith
a higher number of patients are necessary
to determine conclusive results. However,
the images obtained in this study demon-
strate the potential capacity and applicabil-
ity of magnetic resonance urography inthe
evaluation of urogenital fistulas.
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