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Abstract

Ureterorenoscopy (URS) is usually a safe procedure without any
complications. Ureteric avulsion is the most dreaded complication
of URS. Most urologists do not have experience in management of
ureteric avulsion injuries. Inappropriate management can lead to
nephrectomy. Here we are discussing our experience and possible
leading factors of this catastrophic complication. We retrospectively
reviewed the clinical notes, imaging records, and laboratory investi-
gations of four patients who have been managed for ureteric avulsion
in our center during a 12-year period (2008 - 2019). Two cases of
lower ureteric avulsion were managed with immediate ureterocysto-
plasty. Out of which one patient underwent nephroureterectomy. Two
cases with total ureteric avulsion were managed with delayed ileal
replacement and psoas hitch with Boari flap reconstruction, respec-
tively. During minimum follow-up period of 1 year, no evidence of
deterioration in renal function was noted. Use of small caliber scope,
proper handling of instruments and minimum forceful manipulation
can prevent ureteric avulsion. In experienced hands it can be managed
without the requirement of nephrectomy.
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Introduction

In present era, ureteric calculi are increasingly managed by
ureteroscopic intracorporeal lithotripsy. The introduction of the
new energy sources and devices, advanced instruments, better
optical quality in the last decade has highly improved the suc-
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cess rate of the procedure. Usually it is safe and without com-
plications. The reported rate of complications of ureteroscopy
in literature varies from 0.5% to 10% [1-3], which include ure-
teral false passage, ureteral perforation, bleeding, intussuscep-
tions, and avulsion of the ureter intraoperatively; postoperative
complications include infection, fever, urinoma, and stricture
formation. The most dreaded of all is ureteric avulsion, which
may occur in 0-2% patients [4-6]. With the wide application of
ureteroscopes, and endoscopic stone extractors, the incidence
of iatrogenic ureteral avulsion tends to grow year by year.

Most of the urologists at present do not have much expe-
rience in management of ureteric avulsion injuries. Inappro-
priate management of this serious condition may lead to ne-
phrectomy [1]. How to manage ureteral avulsion has become a
challenge to urologists. Here, we reviewed the management of
four cases of ureteral avulsion. In this study, we aimed to dis-
cuss our experience and possible leading factors of this serious
complication in the light of the current literature.

Case Reports

We are presenting our experience with four patients managed
for ureteric avulsion at our center (Table 1).

Case 1

A 48-years-old female patient with controlled diabetes was op-
erated for 11-mm left lower ureteric stone with moderate hy-
dronephrosis. Patient had previous history of ureterorenoscopy
(URS) on ipsilateral side 2 years ago. On URS with 8/9.8Fr
semirigid scope, impacted stone was visualized with negotiable
narrowing distal to stone about 5 - 6 cm proximal to vesicoure-
teric junction. Safety guide wire could not be placed. Stone
was fragmented with pneumatic lithotripter. Stone grasping
forceps was used to remove the fragments which grasped the
ureteric mucosa along with it, and lower ureter was inverted
in to the bladder while withdrawing forceps. Patient attenders
were explained and counseled about the requirement of open
exploration. Abdomen was opened through modified Gibson
incision. Ragged ureteric edges were freshened and implanted
in to anterolateral wall of bladder with Lich-Gregoir technique
using 4-0 polyglycolic sutures. The 6Fr 26 cm double J (DJ)
stent was placed.
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Table 1. Patients Characteristics, Management and Follow-up Details

Case 1 2 3 4

Age (years) 48 55 53 60

Sex Female Female Female Male

Comorbidities Diabetes Diabetes No Diabetes and hypertension

Size and location
of stone

11 mm impacted

lower ureteric stone
Size of ureteroscope  8/9.8Fr semirigid 8/9.8Fr semirigid
Side Left Right

Site of avulsion Lower ureter

Length of 20 cm 15 cm
residual ureter

Lower ureter

Intervention time Immediate Immediate
Operation Ureterocystoplasty Ureterocystoplasty
+ psoas hitch + psoas hitch
Follow-up (years) 12 8
Complications None. Adequate Required nephrectomy

parenchymal thickness. for pyonephrosis and
non-functioning kidney.

6 mm mid ureteric stone

9 mm upper ureteric stone 8 mm impacted mid

ureteric stone

Not known 8/9.8Fr semirigid
Left Right

PUIJ Upper ureter

Not known 5-6cm

PCN insertion after 3 days Immediate PCN insertion

Reconstruction after 6 weeks Reconstruction after 6 weeks

Intestinal interposition Boari flap + psoas hitch

1.5 1

Mild hydronephrosis with
adequate parenchymal thickness.

Mild urgency and frequency.

PUJ: pelviureteric junction; PCN: percutaneous nephrostomy.

Postoperative follow-up

Pelvic drain was removed on postoperative day (POD) 3 when
output was less than 20 mL. Self retaining catheter (SRC) was
removed after 1 week. Patient was discharged on the eighth
POD. DJ stent was removed after 6 weeks. Patient is on regular
yearly follow-up with ultrasound screening which showed main-
tained adequate parenchymal thickness with no hydronephrosis.

Case 2

A diabetic female patient of 55 years old was operated for mid
ureteric 6-mm stone on right side. Patient had history of mul-
tiple sittings of extra corporeal shock wave lithotripsy on both
sides in the last 5 years. After stone clearance operating sur-
geon was unable to reach upper ureter as there was severe grip-
ping on 8/9.8Fr semirigid scope. On withdrawing scope was
stuck and was not coming out. Feeling of give way was expe-
rienced on applying force. Scope was not further withdrawn
and patient was planned for immediate open exploration after
taking consent. Ureteroscope was removed with difficulty as
ureter was tightly gripped over it. Viability of distal ureteric
segment was doubtful hence ureterocystoplasty was done in
similar way as in case 1.

Postoperative follow-up

Patient did not follow-up after stent removal after 6 weeks un-
til she had fever with loin pain after 8 years. Plain computed
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tomography of kidney, ureter and bladder (CT KUB) region
showed pyonephrosis with gross dilatation and thinned out
parenchyma. Ultrasound-guided percutancous nephrostomy
(PCN) was placed and 450 mL frank pus was drained. This
relieved the patient but there was no PCN output after the fifth
day. Hence laparoscopic nephroureterectomy was done.

Case 3

A female patient aged 53 years old was referred to our emer-
gency room (ER) with complains of fever, pain abdomen and
decreased urine output. She had history of left ureteroscopy 3
days back for upper ureteric calculi with total ureteric avulsion.
Her serum creatinine on admission was 6.1 mg/dL. Plain CT
KUB scan was done, which showed left perinephric urinoma
(120 mL) with mild hydronephrosis and ureteric discontinuity
at about 2.8 cm from pelviureteric junction (PUJ) and right
small kidney (7.4 x 3.4 x 2.9 cm) (Fig. 1). Patient was initially
managed with left PCN and perinephric drain placement under
ultrasound guidance, which improved her general condition
and her creatinine improved to 1.6 mg/dL over 1 week. Her
daily PCN output was 1 L. Percutaneous drain (PCD) was re-
moved after 2 weeks. Nephrostogram was done which deline-
ated the pelvis with abrupt cut off.

After 6 weeks she was planned for definite management
with left uretero-ileal interposition. Preoperative bowel prepa-
ration was done. Cystoscopy showed completely obliterated
left ureteric orifice and adequate bladder capacity.

Abdomen was opened through midline incision and left
colon was retracted medially. Renal pelvis identified and was
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Figure 1. (a) Plain CT KUB (coronal view) showing left upper ureteric injury and residual stone fragments in left pelvicalyceal
system. (b) Axial view showing left perinephric urinoma. CT KUB: computed tomography of kidney, ureter and bladder.

delineated. About 1 - 2 cm opening was made in renal pel-
vis. Distal ileal segment (15 cm) with intact mesentery was
separated. Upper end of ileal segment was taken through trans-
mesocolon in to retroperitoneum and was anastomosed to re-
nal pelvis with interrupted 4-0 polyglycolic sutures, and lower
end was anastomosed to full thickness anterior bladder wall in
similar fashion (Fig. 2). DJ stent was placed across the anas-
tomosis. Separate suprapubic Malecot catheter was placed in
bladder. Also, peri renal and pelvic drain was placed.

Postoperative follow-up

Postoperatively patient had hyperkalemia and hypernatremia
and acidosis, which were managed accordingly with nephrolo-
gist. Perinephric drain was removed after 1 week when output
was less than 50 mL. Soda bicarb bladder washes were given

3
\\:-‘.‘Ileal ureter
N
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for ileal mucus discharge. Patient was discharged after 1 week
with suprapubic catheter (SPC) for bladder wash with soda bi-
carb. SPC was removed after 2 weeks.

Patient is on follow-up since 18 months with three month-
ly serum creatinine measurements and ultrasonography to de-
tect increasing hydronephrosis. During follow-up period she
did not develop any complications and maintained serum cre-
atinine levels at 1.2 mg/dL. There was mild hydronephrosis
which did not increase on serial ultrasonography.

Case 4

A 60-year-old male with diabetes and hypertension, total right
ureteric avulsion occurred at our institute during semirigid ure-
teroscopy with 8/9.8Fr ureteroscope for 8-mm upper to mid
ureteric calculus with mild hydronephrosis. Impacted stone

Figure 2. (a, b) Proximal site of anastomosis between renal pelvis and ileum. (c) lleum anastomosed to anterior bladder wall.
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Figure 3. (a) Avulsed ureter tightly gripped over 8/9.8Fr ureteroscope. (b) Nephrostogram showing proximal intact ureter. (c)
Looped proximal intact ureter and distended bladder after ligating contralateral superior vesical pedicle.

with edematous ureteric mucosa was visualized in upper mid
ureter. Stone was fragmented using pneumatic lithotripter and
larger fragments were removed using grasping forceps. There
was difficulty in negotiating scope in upper ureter which was
gently forced to enter the pelvis. Stiff guide wire was placed.
While withdrawing the scope ureter came out over uretero-
scope with guide wire in pelvicalyceal system (Fig. 3a). Pa-
tient attenders were immediately informed and counseled
about unfortunate mishappening and further course of man-
agement. Ureteric catheter was passed over guide wire and
retrograde pyelography (RGP) was done. Immediate PCN was
placed under fluoroscopic guidance. PCN output was about 1
L/day. Patient was discharged with PCN in situ.

On nephrostogram after 6 weeks, 5 - 6 cm of intact ureter
was seen and hence, patient was planned for Boari flap recon-
struction (Fig. 3b). Abdomen was opened through midline in-
cision. Peritoneum sweeped up and retroperitoneum entered.
Ureteric segment was identified and dissected, distal cord like
segment incised. Bladder was mobilized well after division of
contralateral superior vesical pedicle (Fig. 3c). Defect length
was measured to be around 12 cm. Bladder was pulled up and
psoas hitch was done to give extra 2 - 3 cm in length. Anterior
bladder wall flap based on superior vesicle pedicle of about
12 cm (length) and 5 cm (width) was taken to reconstruct the
ureter and end to side full thickness anastomosis of ureter with
side of flap fashioned (Fig. 4). DJ stent was placed across the

Figure 4. (a) Defect length of about 12 cm measured intraoperatively between ureter and the bladder. (b) Anterior bladder wall
flap raised to reconstruct the ureter. (c) Proximal ureter anastomosed to the side of bladder wall flap. (d) Boari flap reconstruction

of ureter.
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anastomosis. Drain in right paracolic gutter was placed.

Postoperative follow-up

Postoperatively drain output was minimal and was removed on
POD 3. SRC was removed after 2 weeks. Patient had urgency
and frequency after SRC removal which was managed with
beta agonists. DJ stent removal was done on out patient basis
under local anesthetic after 6 weeks. At 12 months’ follow-up
patient had minimal lower urinary tract symptoms with normal
creatinine and minimal hydronephrosis with good renal paren-
chymal thickness.

Discussion

Ureteroscopy may lead to various complications; such as stone
residuals, mucosal injury, bleeding, perforation, etc., intraop-
eratively [7]. Other complications such as infection, fever, uri-
noma, and stricture can be seen in postoperative period. Ure-
teral avulsion is a rare but serious complication; fortunately,
its incidence is only 0-2% as reported in literature [4-6]. Ours
being a training institute, minor complications during ureter-
oscopy such as residual stones, bleeding and minor abrasions
are not rare.

Although ureteral avulsion is rare, this catastrophic com-
plication should be taken into consideration while performing
ureteroscopy; and urologist should be familiar with manage-
ment options in different avulsion scenarios. There are not
many articles in literature on this complication and its man-
agement strategies. Urologists may land up in trouble when
they plan a repair procedure due to this unexpected rare serious
complication [8]. Patient comorbidities, the age of the patient,
the condition of the ipsilateral and contralateral kidney, loca-
tion and severity of the ureteral damage, patient expectations,
and surgeon experience should be taken in to consideration.

Various surgeries have been listed in literature for the re-
construction of ureter depending upon the site and extent of
trauma. For distal ureteric injury ureteroneocystostomy with
or without posts hitch [9], for mid ureteric injuries Boari flap
reconstruction, trans-uretero-ureterostomy are the options.
For proximal ureteric injuries uretero-ureterostomy, uretero-
calicostomy [10, 11] and other tailored options can be used.
Auto transplantation [12, 13] and ileal replacement [14, 15],
extended spiral bladder flap [16], pyeloureterostomy plus
greater omentum investment outside the avulsed ureter and
ureterovesical anastomosis are the options for extensive ure-
teric injuries [17]. Each procedure has its own pros and cons.
Nephrectomy is also reported as an option for extensive inju-
ries of the ureter in the literature [18]. Appendix interposition
is also reported as a treatment option for extensive injuries in
some literature [19-21].

Ordon et al reported three cases that named it as “the scab-
bard avulsion”. A nephrostomy tube was placed postopera-
tively, and finally, all patients underwent a nephrectomy [18].
Unsal et al [22] reported four ureteral avulsion cases in their
series, and they performed two Boari flap and two ureteral re-
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implantation procedures. One of the ureteral reimplantation
cases was normal during the follow-up period while the other
case developed hydronephrosis.

In our series cases 1 and 2 were managed immediately
in the same operation theatre with ureterocystoplasty as lower
ureteric injury was suspected. The third patient was in acute
renal failure due to obstructive calculus in solitary functioning
kidney with total ureteric avulsion at PUJ. So, we decided to
perform ileal ureter interposition after stabilizing the patient.
In case 4 proximal ureter was intact hence decision to per-
form Boari flap reconstruction with psoas hitch was taken. We
delayed the definitive management for 6 weeks after placing
PCN as preoperative consent for repair in case of injury was
not taken; moreover it is difficult for patient attenders to accept
major surgery when they opted for minimally invasive treat-
ment. Also, delaying the major surgery gives time to improve
the nutritional status of the patient if required and for inflam-
mation to settle. So we decided to plan the surgery electively
after properly counseling the patient. We realized that it is very
important to explain the patient preoperatively the rare pos-
sibility of ureteric avulsion and take proper informed written
consent. In case of complications attenders and patient should
be thoroughly counseled about the injury, further course of
management and follow-up, it builds faith in good intention
treatment.

Various risk factors for ureteric avulsion are mentioned
in the literature which includes chronic stones persisting for
more than 3 months, stones larger than 5 mm, dilated proximal
ureteral and impacted stones. The muscle in the proximal ure-
teral tissue is weaker, and therefore, the use of a stone basket
to remove the impacted stone in the upper third of the ureter
increases the risk of avulsion [8]. A rigid ureteroscopy is also
a risk factor for ureteral avulsion as presented in the literature
[23, 24].

In our cases avulsion may have occurred due to weak ure-
teric wall at site of impacted stone with mucosal edema. Use
of semirigid 8/9.8Fr ureteroscope, multiple uses of forceps to
remove stone fragments and improper handling of instruments
by trainee residents may have further contributed.

Ultrasound-guided PCN placement or fluoroscopic PCN
placement as in case 3 and 4 helps in tiding over the crisis.
Taking the patient immediately for surgery can be appropriate
in lower ureteric avulsions. Discussion with experienced urol-
ogists and nephrologists involvement when required should be
sought. To prevent the ureteric avulsion Ordon et al [18] has
suggested the use of a small caliber or flexible ureteroscope,
application of lubricant jelly freely along the entire length of
the scope or abandon the procedure to repeat on a later occa-
sion after placement of a ureteral stent to allow ureteral dila-
tion if there is strong sense of gripping.

We suggest that 8/9.8Fr ureteroscope should not be used
in non-dilated ureters. Safety guide wire can be removed and
passed through scope in case of gripping. Also endoscopy is
an art of minimum force; unnecessary haste to clear all stone
fragments is worthless. It is never sufficient to emphasize that
ureteroscope should not be forcefully manipulated and use of
safety guidewire and a small-caliber flexible endoscope can
save in difficult times.
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Conclusions

URS is a very commonly performed minimally invasive treat-
ment for ureteric calculus. Ureteric avulsion is a rare but
dangerous complication of URS. Use of small caliber scope,
proper handling of instruments and minimum forceful manipu-
lation can prevent ureteric avulsion. The 8/9.8Fr ureteroscope
should not be used in non-dilated ureters. Lower ureteric avul-
sion can be managed immediately while it is better to delay
definitive surgery in patients requiring extensive surgery for
total ureteric avulsion. Temporary diversion in form of PCN
helps in buying time. In experienced hands it can be managed
without the requirement of nephrectomy.
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