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ABSTRACT

Article type:

Background: A horseshoe kidney is the most common renal fusion anomaly and occurs
in 0.2% to 0.3% of the population. Horseshoe kidneys are fused by the formation of
an isthmus between the lower poles of the left and right kidneys during development.
The insertion of the ureter in the renal pelvis is displaced super-laterally, probably as the
result of incomplete renal rotation, and is associated with a significant rate of ureteropelvic
junction (UPJ) obstruction.
Case Presentation: We report a patient with single kidney at right side with obstruction in
upper ureter. Before the surgery our plan was transureteroureterostomy according to
failure of previous surgeries, dismembered pyeloplasty and ureterocalicostomy, but after
mobilizing the proximal ureter we noticed that transureteroureterostomy was impossible
because of short fibrotic ureter. Other choices such as Boari flap technique with psoas
hitch is impossible because of small fibrotic bladder, so we decided to use appendix as
ureter substitute.
Conclusions: According to our experience and previous studies, we can use appendix as a
ureter substitution in refractory proximal and middle ureter stenosis, but in our case we
anatomized proximal ureter to appendix instead of anastomosis of pelvic to appendix.
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Implication for health policy/practice/research/medical education:

Given the acceptable results of appendix as a ureter substitution in refractory proximal and middle ureter stenosis, it can be
used instead of anastomosis of pelvic in such a situation.
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1. Background
A horseshoe kidney is the most common renal fusion
anomaly and occurs in 0.2% to 0.3% of the population
(1). Horseshoe kidneys are fused by the formation of an
isthmus between the lower poles of the left and right
kidneys during development .The insertion of the ureter
in the renal pelvis is displaced super-laterally, probably as
the result of incomplete renal rotation, and is associated
with a significant rate of ureteropelvic junction (UPJ)
obstruction (2).
Ureteric injury is a potential complication of any open
abdominal surgery, laparoscopy and ureteroscopy. In
urology, the most common procedure resulting in
ureteral injuries is avulsion injury after ureteroscopy.

However, with increasing knowledge and experience
minimally invasive endoscopic procedures have become
safe (3). Melnikoff explained how to use of the appendix
as a useful method in ureteric reconstruction in the last
century (4). From that time until now multiple case
reports and small case series have been published on
appendicular interposition (2,5). Restricted availability
after appendectomy, post-inflammatory changes and
fibrosis, missing length and a short mesoappendix
may limit the use of the appendix (6,7). Ureteric
reconstruction offers patients the best chance of
long-term patency, but ureteric neocystostomy with
Boari ﬂap, ureteroureterostomy, ileal interposition and
autotransplant may not always be feasible.
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Ureter stenosis in horse-shoe kidney
2. Case Presentation
The patient was a 14-year-old boy with horse-shoe kidney,
that had right kidney UPJ obstruction and nonfunctional
left kidney with the past history of refractory right
pyelocalyceal stenosis after dismembered pyeloplasty and
ureterocalicostomy. Due to short ureter of the donor, we
could not perform transureteroureterostomy. Hence, we
changed our surgical plan and accomplished appendix as
a substitute for ileal interposition in our salvage surgery.
He referred to our clinic for recurrent right ureteral
stricture and was admitted because of gross hematuria
after abdominal trauma 4 years ago. Horse-shoe kidney
with left side atrophy and right UPJO discovered after
uroradiology studies.
EC scan was done after 6 months diuretic that the results
were relatively normal. In our follow up, we noticed
stenosis again after 1 year, then second procedure
ureterocalicostomy was done after complete diagnostic
test and stenosis was resolved in review with EC scan.
Unfortunately in third years of follow up, we noticed
recurrent stenosis in our diagnostic tests. Stent insertion
was done. According to imaging studies middle ureter
stenosis observed in this patient. Regarding the past
medical history, our case had right pyeloplasty 3 years
ago and right ureterocalicostomy 2 years ago. In review
of familial history of the patient, both of mother and
father had nephrolithiasis and his sister suffered with
end-stage renal failure (ESRD). Our positive findings
in examination included right flank scar and left testis
atrophy with laboratory data serum creatinine; 1.1 mg/
dL, Na; 143 mEq/L, K; 3.7 mEq/L, calcium; 9.8 mg/dL
and urine culture was negative. The results of imaging
were including renal ultrasonography that showed cystic
right kidney with severe hydronephrosis (Figure 1),
length was 13.4cm, parenchyma was around 2 cm and
the length of left small kidney was 4 cm. Antegrade
pyelography showed stenosis of proximal ureter (Figure
2). CT scan showed severe right renal hydronephrosis
and atrophic left kidney. CT angiography showed two
arteries originated from aorta for right kidney (Figure
3). Dimercaptosuccinic acid (DMSA) scan showed right
kidney hydronephrosis and left kidney without function.
Finally we illustrated shape and position of horseshoe
kidney as a photo (Figure 4).
After all diagnostic examinations, we decided to preform
transureteroureterostomy of proximal right ureter but
because of short proximal ureter of the donor, we
changed our surgical plan and after dividing the twothirds of distal ureter and excision of appendix with good
vascular base from cecum, we spatulated the proximal
ureter from lateral and then we anastomosed proximal
ureter to appendix base by 4-0 vicryl. Then we inserted
4.8 Fr stent in appendix and pushed it up to collecting
www.nephropathol.com

Figure 1. Ultrasonography of patient with cystic right kidney.

Figure 2. Antegrade pyelography of patient with stenosis of proximal
ureter.

Figure 3. Retrograde cystography of patient that with two arteries
originated from aorta.

Figure 4. Appendix position in horseshoe kidney.

system and put the other end in the bladder. Finally, we
anastomosed appendix tip to bladder dome with 4-0
vicryl by Lich-Gregoir technique. We removed drain
tube in second postoperative day and urethra catheter
after 50 days. Eventually, we removed ureter stent after a
1 month of surgery. Imaging studies were done 1 month
and 6 month after stent removal.
3. Discussion
The horseshoe kidney is the most common of all renal
fusion anomalies. Horse shoe kidney occurs in 0.25% of
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the population, or about 1 in 400 persons (1). Previously,
up to one-third of individuals with horseshoe kidney had
hydronephrosis secondary to UPJ obstruction (8). In the
modern era, horseshoe kidneys are frequently discovered
incidentally, and their apparent hydronephrosis often
shows a non-obstructed pattern on radionuclide scanning
(9). The indications for curing obstruction in horseshoe
related UPJO are the same as other UPJO conditions,
impairment of overall renal function or progressive
impairment of ipsilateral function, development of
stones or infection, or, rarely, causal hypertension. One
of the choice procedure is dismembered pyeloplasty
surgery, however less aggressive endourologic procedures
play an important role in hospitals (10). Dismembered
pyeloplasty is not well suited to UPJ obstruction
associated with lengthy or multiple proximal ureteral
strictures or to patients in whom the UPJ obstruction is
associated with a small, relatively inaccessible intrarenal
pelvis. Ureterocalicostomy may be used as a primary
reconstructive procedure whenever a UPJ obstruction or
proximal ureteral stricture is associated with a relatively
small intrarenal pelvis. Furthermore, ureterocalicostomy
is a well-accepted salvage technique for the failed
pyeloplasty (11). Open transureteroureterostomy for
treatment of ureteral stenosis is effective while ureteral
length is short for anastomosis to the bladder and it is
considered as an absolute contraindication of the donor
of ureter. The use of other tissue for anastomosis is
defined for some situations in which a defect cannot be
repaired by other procedures or the bladder is not suitable
for injured ureter. Additionally, the use of appendix and
fallopian tube are unreliable ureteral substitutes in some
cases (2).
4. Conclusions
In conclusion, we believe that this graft is a good
option for reconfiguration of the ureter stenosis when
condition is acceptable. It is an easy and safe procedure
that provides acceptable therapeutic results with a good
urinary flow.
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