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Abstract

Introduction: Ureteral lesions, most often iatrogenic, generally follow pelvic
surgery. They are serious and can be life-threatening. Uretero-vesical reim-
plantation using the BOARI technique, modified by KUSS, was popularized in
humans in 1954, and appears to be the most appropriate treatment for lesions
of the lower ureter with significant loss of substance. Observation: We report
in this work a case of iatrogenic ligation of the pelvic ureter on a single func-
tional kidney (of fortuitous discovery) during gynecological surgery, having
led to an Alteration of the General State (important Urinoma and collapse of
the renal function) and treated by the surgical technique of BOARI KUSS at
the urology department of the CHU Le Luxembourg. Follow-up and postop-
erative follow-up were excellent. Conclusion: Surgical repair of the ureter is
very often indicated in cases of stenosis or iatrogenic lesions of the ureter. The
BOARI KUSS technique is a good choice in cases of significant loss of sub-
stance due to injury to the lower ureter. Gynecological surgery is the main
source of these lesions, and the prognosis of the treatment depends on how
early the diagnosis is made, the anatomical condition of the ureter and the
expertise of the surgical team.
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1. Introduction

Pelvic surgery poses a real threat to the ureter. Indeed, the ureter is exposed to the
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risk of iatrogenic injury throughout its course, the pelvic portion even more so.
These iatrogenic lesions of the ureter are difficult to diagnose at an early stage,
and are particularly common in gynecological and obstetric surgery [1]. This vul-
nerability of the pelvic ureter in women is a consequence of the intimate relation-
ship it has with the female genital tract, and its seriousness is linked on the one
hand to the sequelae it may cause, and on the other hand to possible repercussions
on the upper urinary tract [2]. Consequently, the pathologies resulting from these
lesions represent a functional or even vital risk for the underlying kidney, and to
some extent an embarrassment for the surgeon who has to treat it.

Uretero-vesical reimplantation using the BOARI KUSS technique would ap-
pear to be the most appropriate for lesions of the lower ureter with significant loss
of substance. Indeed, it was first performed on dogs by BOARI and CASATI in
1904; the technique was then applied and popularized in humans by RENE KUSS
in 1954 [3].

In this work, we report a case of iatrogenic pelvic ureter ligation on a single
functional kidney during gynecological surgery, treated using the BOARI KUSS
technique at the Urology Department of CHU Le Luxembourg.

2. Observation

This is a 34-year-old patient with no medical history, 4th gesture, 4th pare with 3
living children, no abortions and 1 death (G4P4V3A0D1), who had received a
hysterorrhaphy in 2021 for per-partum uterine rupture; following which her
symptomatology began: Anuria, Abdominal distension, Altered general condi-
tion.

Initially admitted to the nephrology department of CHU Le Luxembourg for
post-hysterorrhaphy anuria (on day 2 post-op), where acute renal failure due to
cortical necrosis was suspected. The patient underwent 3 dialysis sessions, with no
real improvement. The diagnosis was subsequently identified, and she was trans-
ferred to the Urology Department of the same university hospital (at 4 days post-
op) on suspicion of anuria due to iatrogenic ligation/lesion of the lower ureters.

Clinical examination revealed a patient with altered general condition (asthenia +
anorexia), moderately stained conjunctiva, clear consciousness; left lumbar ten-
derness with abdominal distension and positive float sign. No bladder globe was
discernible (due to abdominal distension), while the 4-day diuresis was almost nil
(<25 cc in the urine bag); the rest of the physical examination was in favor of an
anasarca picture (OMI bilateral and bucketing + facial puffiness).

Complementary examinations, including CT scans (2 uroscans) and laboratory
tests, did not provide a definitive positive diagnosis. Anemia was noted at 7.2 g/dl
and hypercreatininemia at 3.3 mg/dl (292.05 umol/l). The 2 successive uroscans
were of little help in making a positive diagnosis, although they did provide addi-
tional information: presence of a retroperitoneal right kidney, atrophied and most
probably non-functional (absence of renal secretion), with an enlarged left kidney
(probable compensatory hypertrophy) and delayed left renal secretion (Figure 1
and Figure 2).
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Figure 1. Coronal CT section: compensatory hypertrophy of
the left kidney + atrophy of the contralateral kidney.

Figure 2. Axial section CT scan = Ditto.

NB: The diagnosis of a single functional kidney was an incidental finding.
Finally, it was decided by consensus to perform an emergency exploratory lap-

arotomy on the patient (at 4 days post-hysterorrhaphy).
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As a result, the following findings were made intraoperatively:

» A urinoma which, when aspirated, approximated 5 liters of sero-haematic
fluid,

» Ligation and extensive damage (approx. 5 cm) to the left pelvic ureter, with its
downstream portion dilated.

At this stage, the treatment option of choice was uretero-vesical reimplantation
using the BOARI KUSS technique. The surgical procedure was more or less
straightforward, as the patient had a bladder with good compliance and con-
sistency, with no parietal thickening; the operative technique consisted in creating
a ureteral neo portion by removing a bladder flap from the bladder dome, length-
ening the pre-existing ureteral portion and defective by ligation/lesion, then re-
implanting the uretero-bladder by creating a short intra-vesical sub-mucosal
pathway, the uretero-bladder anastomosis being performed on a previously in-
stalled double-jj catheter (Figure 3).

Bladder

BOARI KUSS
bladder flap

Figure 3. Intraoperative image.

The post-operative course was unremarkable.

At D-1 post-op, diuresis was 3.5 liters of urine, the Redon drain had returned
200 cc of sero-haematic fluid, and the unprepared radiograph of the urinary tree
showed the left ureteral JJ catheter well in place (Figure 4).

At D-7 post-op, healing was satisfactory and the evolution was favorable, with
a striking improvement in general condition and a good resumption of diuresis:
1.2 - 1.5 liters of urine/24 hours.

Creatinine levels were definitively normalized at D-10 post-op, as were blood
counts, with hemoglobin back to 11.7 g/dl following transfusion of 2 bags of iso-

group and iso-rhesus blood.
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Figure 4. No-preparation urinary tract image at D-1 post-op.

The double-] probe was removed 6 weeks later. Radiological follow-up with
Uro-Scanner was unremarkable.

We obtained informed consent from the patient for this publication.

3. Discussions

Despite advances in surgery, ureteral ligation remains a constant concern in gy-
necological and obstetric surgery. Indeed, in gynecological surgery, the incidence
of iatrogenic lesions of the ureter is in the order of 0.013% to 1.8%. This surgical
discipline alone accounts for 47% to 55% of all postoperative ureteral wounds
(PUs) reported in the literature [4], followed by urological surgery, which ac-
counts for 20% to 35% of ureteral wounds (Figure 5).

The pelvic ureter is the most affected, in 80% of cases [5] [6]. As a result, it
occurs more frequently in open surgery.

Various types of ureteral injury have been identified: obstruction (by ischemia,
ligation or crushing) or fistulization (in the vagina, uterus, peritoneum, through
the scar or drainage device). The lesion mechanisms found were ligation (wires or
clips), sectioning, crushing, resection and denudation by dissection altering the
vascularization [5]. In our case, the lower ureter was injured by total ligation on
wires during hysterectomy haemostasis. KIRAKOYA B et al found that caesarean
section and hysterectomy were the main causes of intraoperative injury to the
lower ureter [7].

Prompt diagnosis enables appropriate management and promises good results.
Diagnosis is made on the basis of either intravenous urography (IVU) with late
film, or CT scan with late film, in the presence of clinical signs and a history of
early pelvic surgery. Our diagnosis was confirmed intraoperatively despite the
performance of two CT scans.
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Figure 5. Distributions of ureteral lesions by surgical specialty. Karmouni et al [6].

One of the most relevant aspects of our case is the incidental CT discovery of a
single functional kidney. However, since renal scintigraphy is the reference exam-
ination for confirming this diagnosis, it could not be performed due to a lack of
technical resources.

The primary aim of repairing ureteral lesions is to preserve renal function by
restoring ureteral continuity. The choice of treatment therefore depends on sev-
eral parameters:

o The topography of the ureteral wound and its extent,

e The time between the occurrence of the ureteral wound and the time of diag-
nosis (intraoperative, early or late),

e Mechanism of occurrence,

e Patient’s comorbidities and

e The surgeon’s technical resources and skills.

A number of animal model series have reported the possibility of full functional
recovery when the delay in management was less than three weeks, and irreversi-
ble lesions appeared after seven weeks in the case of untreated ureteral lesions [8].
Our patient was managed surgically within one week.

For lesions of the lower ureter, uretero-vesical reimplantation is preferred when
the ureteral wound is less than 2 ¢m and distal (<3 to 5 cm above the uretero-
vesical junction). When the lesion is accompanied by a large loss of substance and
direct TUR is not possible, two techniques are required to gain neoureteral length:
the PSOIC bladder or the BOARI KUSS tubulated flap [4].
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The BOARI tubulated flap was first performed in dogs in 1904, and popularized
in humans in 1954 by R. KUSS. It involves incising a bladder flap with a length-
to-width ratio equal to 3. The ureter is then re-implanted on the upper part of the
flap, preferably using an anti-reflux route, and the bladder is closed longitudinally
[9]. This technique can also be combined with the PSOIC bladder technique, by
attaching the flap to the psoas (Olsson et al), thus gaining up to 8 cm [10], with a
success rate varying between 80% and 88% [11] [12]. Post-operative complica-
tions can include infection, stenosis of the anti-reflux system or devascularization,
frequent vesico ureteral reflux and, rarely, pseudo diverticulum formation [13]. In
our case, a bladder flap approximately 6 cm long was used on a fairly compliant
bladder wall, followed by uretero-vesical reimplantation with an anti-reflux sys-

tem. Postoperative follow-up was satisfactory and complication-free.

4. Conclusion

Surgical repair of the ureter is very often indicated in cases of stenosis or iatrogenic
lesions of the ureter. A better understanding of the anatomy and relationships of
the ureter could significantly reduce the risk of injury. The BOARI KUSS tech-
nique is a good option in cases of significant loss of substance due to injury to the
lower ureter. Gynecological or obstetric surgery is the biggest source of these le-
sions. Their prognosis depends on how early the diagnosis is made, the anatomical

condition of the ureter and the expertise of the surgical team.
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