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ABSTRACT

Aims: To evaluate the outcome of endourological management of iatrogenic ureterovaginal fistula caused by gynecological and obstetric
surgeries.

Methods: This is a retrospective analysis of uretorovaginal fistula (UVF) patients who underwent UVF management with endourology
technique from February 2014 to November 2019. All data were taken from fistula database. All non-obstetric/gynaecological cases and
open surgical procedures leading to UVF were excluded. Diagnostic evaluation by cystoscopy and ureterorenoscopy; and use of guide
wire, C-arm and DJ stent were recorded. Three to six months post-operative follow up status was also recorded.

Results: There were 14 cases managed by retrograde DJ stenting. Both hysterectomy (n=10) and Cesarean Sections (n=4) were the
past surgeries. Diagnosis was made by history, methylene blue test, cystoscopy, intravenous urography and CT urogram. Treatment was
retrograde DJ stenting. All of them had unilateral distal ureteric injury close to vesicoureteric junction leading to ureterovaginal fistula.
All were continent at the end.

Conclusions: Endourological approach with retrograde DJ stenting had successful outcome in iatrogenic UVF.
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INTRODUCTION gynecological and obstetric surgical procedures.
Hysterectomy (open or laparoscopic) being the
most common cause followed by cesarean section.>*
Majority of UVF occur 1-4 weeks after hysterectomy
done for benign rather than malignant pathology
and followed by cesarean section, cystocele repair

An abnormal communication between the ureter and
vagina is defined as ureterovaginal fistula (UVF),
which results in incontinence of urine, obstructive
uropathy, and if not recognized and treated earlier,
may lead to permanent kidney damage. It is very
difficult to identify ureteric injury during open or
laparoscopic surgeries and it is suspected in the

and procedure for infertility.>® Morbidity associated
with UVF are prolonged hospital stay, obstructive
postoperative period only when the patient starts zr(t)fathy:[ lsefcfontdary thsurglcal ’1ntervle.11tlor;,1. fari(:
leaking urine per vagina.'? Patients with UVF ctrimenta’ eliect on the Women s quatity ot fte.
generally present with leakage of urine per vagina,

however, majority of them have normal course of

The aim of this study was to evaluate the endoscopic
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METHODS

This is a retrospective analysis of 14 patients who
underwent UVF management with endourology
technique. All the cases were referred from other
centersto Department of Obstetrics and Gynecology,
phect-NEPAL/Kathmandu Model Hospital. Study
period was from February 2014 to November 2019.
Ethical clearance was obtained from hospital’s
institutional review committee (IRC). Data were
taken from fistula data base maintained in the hospital.
Total 30 cases of UVF managed in our hospital
were identified. Patients, who developed uretero-
vaginal fistula following obstetric or gynecological
surgeries, managed endourologically were included
in the study. Other cases of iatrogenic ureteric
injuries and open procedures for management of
UVF were excluded from the study. The diagnostic
and treatment procedures were recorded. The success
of the treatment was evaluated in terms of immediate
cessation of leakage of urine per vagina, continent
after removal of Foley catheter with restoration of
satisfactory renal function on follow up.

RESULTS

Fistula database revealed 30 cases of UVF and 14
were due to past OB-GYN surgery who underwent
endourological procedure. Age of the patients ranged
from 19 to 55 years with mean age of 38 years.
Out of 14 casesl0 had past cesarean section and 4
had gynecological surgery like total abdominal
hysterectomy (TAH) and total laparoscopic
hysterectomy (TLH) [Table-1].

Table-1: Causes of ureterovaginal fistula managed
endourologically (n=14)

Gynaecological Procedures 10 71.43
TAH 8 57.14
TLH 2 14.29

Obstetric Emergencysurgeries 4 28.57
LSCS 2 14.29
LSCS for obstructed labor 2 14.29

Onset of urine leakage per vagina following primary
surgery ranged from 1 to 23 days (median 7days)
and was referred to this center within 30 days from
primary surgery. CT urogram was done in 8 patients
and intravenous urography (IVU) was done in 6

patients to confirm the preoperative diagnosis.All of
them had distal ureteric injury close to vesicoureteric
junction leading to ureterovaginal fistula. All
patients had unilateral distal ureteric injury, 9
(64%) were left and 5(36%) were right ureter. All
patients were managed with cystoscopy, diagnostic
ureterorenoscopy followed by retrograde DJ stenting.
They were almost dry after the procedure with no
requirement of peri pads in the post-operative ward.
Foley catheter was removed after 48 hours. The
median hospital stay of the patient was 6 days (range
=2 - 21). Postoperative period was uneventful with
12 patients having minor problem (Clavien-dindo
grade 1) and two had recurrent urinary tract infection
(Clavien- dindo grade II), which was managed by
intravenous antibiotics.

The diagnosis of ureterovaginal fistula was established
from clinical history, physical examination, negative
methylene blue dye test and with demonstration of
extravasation of contrast medium from the ureter
in intravenous urography or CT urogram study
[Figure-1].

Figure-1: CT urogram showing left ureterovaginal
fistula with extravasations of dye at the left distal ureter
[Left] and IVU of patient showing right ureterovaginal
fistula [Right]

Ultrasonography of abdomen and pelvis was done in
all patients.Routine laboratory blood investigations,
urine analysis, and urine culture were sent for
all patients. All the patients were admitted two
days prior to surgery. A prophylactic intravenous
antibiotic, as per urine culture and sensitivity report,
was given to all patients 24 hours prior to surgery.
All these patients were evaluated with cystoscopy
followed by diagnostic ureterorenoscopy (URS) to
see fistula opening [Figure-2]. A 0.035”” size terrumo
guide wire was inserted and its proper position in
the system was confirmed by C-arm. In some cases,
URS assisted dilatation of the ureter was needed
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to negotiate the guide wire proximal to fistula site.

Retrograde pyelogram (RPG) was performed in all
the patients to rule out insertion of stent into a false
passage.

Figure-2: Endoscopic view of ureterovaginal fistula.
Arrow showing fistula on the right side and guide-wire
is in the proper ureteric lumen.

Both ends open double J stent of size 6F was finally
inserted by retrograde method. Foley catheter was
removed after 48 hours.Patients were discharged
within 72 to 96 hours after the surgery.

Figure-3: Post-operative contrast study of left UVF
managed by retrograde DJ stenting. Patent Left ureter
with normal Left kidney.

The DJ stent was removed 12 weeks after the surgery.
Patients were followed up by ultrasonography (USG)
of abdomen and pelvis after three months of removal
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of thestent which showed normalkidney without
hydroureter proximal to fistula site. At 6 months of
post-DJ removal, contrast study was done which
showed patent ureter without stricture at fistula site
[Figure-3], followed by yearly USG which showed
normalkidney
Follow up period ranged from 3 months to 60 months.

without  hydrouretero-nephrosis.

DISCUSSION

In  iatrogenic  uretero-vaginal  fistula(UVF),
mechanisms of ureteric injuries are laceration or
transaction of ureter, blunt avulsion, crush injury,
complete or partial suture ligation, and operative
ischemic injury due to compromise in vascular supply
of ureter and cautery injury.* Iatrogenic ureteric injury
often occurs in 0.5-2.5% of major gynaecological
and obstetric surgical procedures which leads to

formation of UVFE.”

Gynaecological procedure like total abdominal
hysterectomy wasthe most common cause (50%)
followed by cesarean section (being the most common
obstetric procedure) causing iatrogenic ureteric
injury.>* There is the risk of ureteric injury during
different gynaecological and obstetrical surgery
[Table-2]. In our patients, who had UVF, 57.14% of
patients had total abdominal hysterectomy (TAH),
28.57% patients had emergency LSCS and 14.29%
patients had total laparoscopic hysterectomy (TLH).

Table-2: Risk of ureteric injury in obstetrical and
gynecological procedures (based on article of Jha et al’).

‘ Incidence %
0.027-0.09

Sub-speciality ‘ Procedure

Obstetric Emergency Caesarean

section

Caesarean Hysterectomy 0.5- 8.0
Gynaecological Abdominal Hysterectomy 0.04 - 3.0
0.02-0.47
Adnexectomy 2.9

Vaginal Hysterectomy
Laparoscopy

Laparoscopically assisted 1.39 — 6.0
vaginal hysterectomy

latrogenic ureteric injury depends on various factors,
such as experience of the operating surgeon, surgical
difficulty due to anatomical distortion of the ureter
by various pathologies, adhesions due to previous
surgeries, intra-operative massive hemorrhage and
haphazard dissection at obscure surgical field.”*!!

Interestingly, ureteric injuries are often seen even in
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the most straightforward procedures.

It is difficult to diagnose ureteric injury intra-
operatively due to anatomical proximity of distal
ureter in relation with female genital tract along its
course to the pelvis.Pelvic ureter passes lateral to
utero-sacral ligament, cervix and fornix of vagina,
so it is the most common site for injury during
gynecological and obstetric procedures. The most
frequently injured site are lateral to uterine vessels,
base of infundibulo-pelvic ligament, the uretero-
vesical junction area close to the cardinal ligaments,
the point where ureters cross the pelvic brim at the
ovarian fossa, and at the level of uterosacral ligament.”

Radiological studies have shown that in 10% of
cases with cervical pathology, the ureter may lie as
close as 5 mm lateral from the cervix which makes it
very vulnerable for injury if careful dissection is not
carried out.'”” Many studies concluded that the most
common site of ureteric injury is lateral to the uterine
vessels'®, however, Daly et al’report this to be at the
ovarian fossa. During laparoscopic hysterectomy,
most frequently the ureter is injured at the level of
uterosacral ligaments.!*

Around 70% of cases of UVF are diagnosed
postoperatively from 1-4 weeks.! Urine leak per
vagina, flank pain and fever are the most common
presenting symptoms. Haematuria, though a reliable
indicator of injury to the urinary tract, is absent in
approximately 30% of ureteric injuries. Urinoma
formation, features of peritonitis/ileus, distended
abdomen and urine leak via abdominal wound might
be the presenting features in some cases. However,
those typical symptoms might occur in only 50% of
women with ureteric injuries."?

In our study, the commonest presenting symptom
was constant urine leak per vagina besides normal
micturition from day one to 23 day of primary
surgery, associated with flank pain prior to urine
leak in majority of cases. This finding is similar to
the study by Rajamaheswari et al’and Mandal et
al.®* Management of UVF depends on the timing of
diagnosis, etiology, length and site of injury, extent
of causative procedure, and general condition of the
patient.’

The UVF has got the highest morbidity of the

urogenital fistula because of its potential to

cause urine incontinence, sepsis, and renal loss.'
Adequate history, detail physical
reviewing previous surgery operative notes, and

examination,

appropriate radiological studies when combined
together, candiagnosemost of the UVF earlier.’
In UVF, excretory urogram (IVU) or a computer
tomography urogram (CTU) shows degree of ureteral
obstruction with proximal ureteral dilation along
with extravasation of contrast material in the pelvis
or in the vagina.® An oblique or lateral film may be
necessary to differentiate the contrast in the bladder
from that in the vagina.'* Cystoscopic evaluation of
urinary bladder and upper tract evaluation should be
compulsorily done in all cases of genitourinary fistula
before considering any surgical intervention. Studies
have shown that in approximately 12% of diagnosed
cases of vesicovaginal fistula (VVF), concomitant
distal ureteral injury or ureterovaginal fistula are
also present.>!'¢!® Qur center’s previous study'® also
supports this evidence of UVF with concomitant
VVF seen in 2 out of 15 cases.

According to the Organ Injury Scaling System
developed by the Committee of the American
Association for the Surgery of Trauma (AAST),*
ureteric injuries are classified as follows- grade
I: haematoma, contusion or haematoma without
laceration < 50%
transaction, grade III: laceration >50% transaction,
grade IV: laceration; complete transaction with <
2 cm of devascularisation and grade V: laceration;

devascularisation, grade II:

avulsion with > 2 cm of devascularisation. The
other forms of injury being partial and complete
transections (avulsion) injury.”> Once the injury
occurs, urine follows the less resistant tract to vagina,
owing to formation of UVF.6

Injury occurs most frequently in the distal third of
the ureter (51%), followed by the proximal third
(30%) and the middle third (19%).?' In our study,
all the patients had distal ureteric injury close to
vesicoureteric junction leading to ureterovaginal
fistula which justifies that distal third ureteric injury
is most frequently encountered. Reason behind
distal third/ pelvic ureter injury may be due to
inattentive use of clamps or suture ligation of large
tissue segments in the deep pelvis to control active
bleeding, which is accordingly the only location at
which a ureteral injury may result in UVF.>!% The
incidence of different forms of injury are complete
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transection, 61%; excision, 29%; ligation,7% and
partial transection 3%.%!

Hanif et al** and Liet al** showed that the left ureteric
injury was predominance over the right ureter. Our
study also showed that majority of UVF was in the
left side (64%). Hypothesis behind this may be that
operating surgeon being on right side and approaching
for haemostasis while hemorrhage with inadvertent
clamping under obscured vision. However other study
favors for right ureter predominance.*** In conclusion
it is hard to predict side predominance.

Therearemany publicationsregardingthe management
of UVF by endourological approach. Selzman et al®
showed that uretero-vaginal fistulas were managed
successfully in all seven cases with retrograde DJ
stenting. Choudhury et al'® in their study concluded
that the undiagnosed ureteric injuries during various
gynecologic and other pelvic surgeries may lead to
ureterovaginal fistula. Surgical expertise along with
availability of proper instrumentsand endoscopic
ureteric stenting can be regarded as one of the most
effective minimally invasive approach to manage
ureterovaginal fistula. Al-Awadi et al*® showed
a59.4% success rate with DJ stenting in 75 patients
with ureteral injuries. Turner et al*® showed a 50%
success rate in 10 patients.

Liet al® analyzed 46 patients undergoing UVF
management and majority (45 patients) underwent
management with retrograde DJ stenting for distal
unilateral ureteric injury. Of the 45 patients operated,
16 had their DJ stents removed after 3—6 months, and
29 cases needed replacement every 6—12 months.
Ten patients had recurrent stenosis, underwent
ureteroscopic endo-ureterotomy or re-expansion
with a balloon without further complications. They
concluded that the endoscopy technique is effective
treatment modality, less invasive and easily accepted
by patients. Recurrent stenosis can be managed by
ureteroscopic endo-ureterotomy or re-expansion with
a balloon. In our series, none of the patients required
re-stenting, endo-ureterotomy or balloon dilatation
for failed fistula closure or ureteral stenosis. After
diagnosis of ureterovaginal fistula, ureteroscopic
assisted ureteric stenting should be attempted as
early as possible. Successful ureteric stenting has got
higher chances of spontaneous fistula closure which
in turn may prevent other unnecessary surgeries
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and significantly reduce associated morbidities. The
chance of fistula closure after stenting increases when
there is maintained ureteral continuity along with
normal appearing ureteric lumen distal to fistula site.

A study by Koukouras et al?’’ showed 56% success
rate in 25 cases series of UVF. However, Ku et al?®
reported 64.7% success rate in 17 patients andPatilet
al® reported 71.4% success rate in 14 patients. The
results of our study are also comparable with above-
mentioned studies [Table-3].

Table-3: Comparison of outcome ofretrograde DJ
stenting in ureterovaginal fistula.

Number of patients/Success rate (%)

Selzman et al® 7 100
Al- awadi et al® 75 59.4
Turner et al*® 10 50

Koukouras et al*’ 25 56

Ku et al?*® 17 64.7
Patilet al® 14 71.4
Current study 30 46.6

According to various literatures success rates of these
procedures vary from 6% to 100%, although the
overall success rate in most of the studies is around
50%.3031

In our study, the success rate in fistula closure
when ureteroscopic stenting was performed was
100%, but these patients need to be followed up
for longer duration. Out of 30 patients of UVF
managed in our center, 14 patients (46.66%) were
successfully managed by endourological technique.
In terms of fistula closure, all 14 patients managed
by endourological technique had healed fistula by 3
months following stenting. Patients presenting earlier
from the time of primary surgery had high chances
of successful retrograde DJ stenting. This might be
related with the fact that in early days of injury there
is less tissue adhesions and scar formation so it will
be easier to dilate the scar tissue or narrow part in
the ureter and insert the guide wire through URS.
The post-operative complications were however less
in our study with majority (12 patients) of them had
Clavien-Dindo grade I and 2 patients had recurrent
urinary tract infection (Clavien-Dindo grade II).
None of our patients developed recurrence of fistula
andureteral stenosis requiring further endoscopic
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interventions till now. All cases are onregular follow
up till date with normal renal function.

CONCLUSIONS

Both hysterectomy (open or laparoscopic) and
Cesarean Sections can lead to ureteric injury and

uretero-vaginal fistula. Endourological approach
with retrograde DJ stenting was successful to heal
ureterovaginal fistula and make patients continent.
Three months of DJ stenting has shown successful
results in terms of fistula closure without short-term

morbidity.
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