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| ABSTRACT |

Oz

Aim: Complete ureteral excision minimises the risk of future
morbidity associated with the distal ureteral stump (DUS),
including febrile urinary tract infections (UTls), lower abdominal
pain, and haematuria, collectively referred to as ureteral stump
syndrome (USS). This study evaluated the mid-term outcome of
DUS after (hemi)nephroureterectomy ((H)NU).

Material and Method: Between July 2008 and April 2019,
29 patients, with a mean age of 4.7 years, underwent (H)
NU for poorly functioning dysplastic, scarred, atrophic or
hydronephrotic kidneys. Twenty-two patients underwent total
nephroureterectomy (NU), and seven patients underwent (H)
NU. In all patients, with or without vesicoureteral reflux (VUR),
the ureteral stump was ligated.

Results: Heminephroureterectomy was performed on three
patients for upper pole moieties (one with an ectopic ureter
and two with ureteroceles) and to four patients for lower
pole moieties with high-grade VUR. Total NU was performed
for nephrolithiasis, ureteropelvic junction obstruction,
xanthogranulomatous pyelonephritis, multicystic dysplastic
kidneys (MCDK) and high-grade VUR. During a mean follow-
up of 1.5 years, distal ureteral stump excision was required in
two patients because of USS. Both patients had undergone
total NU because of high-grade VUR and poorly functioning,
dysplastic, scarred kidneys.

Conclusion: In this series, USS was seen in only two patients
(28.6%) with high-grade VUR in the total NU group. These
findings suggest that high-grade VUR is more important than
ureteral stump length and stump ligation for USS development.
Therefore, complete ureteral excision should be considered
during NU, especially in cases with VUR.

Keywords: ureteral stump syndrome, distal ureteral stump,
(hemi) nephroureterectomy, children

Amac: Ureterin tamamen cikarilmasi, distal treter gtdiga (DUG)
ile iliskili gelecekteki morbidite riskini; febril Griner sistem enfeksi-
yonlar (USE), alt kadran agrisi ve hematlriyi iceren ve Ureter gil-
dugi sendromu (UGS) olarak adlandirlan tabloyu en aza indirir. Bu
calismada, yazarlarin gerceklestirilen (hemi)nefrotreterektomi ((H)
NU) sonrasi DUG'nin orta dénem sonuclari degerlendirildi.

Gere¢ ve Yontem: Temmuz 2008 ile Nisan 2019 tarihleri arasin-
da, ortalama yasi 4,7 yil olan 29 hastaya kétt fonksiyon gdsteren
displastik, skarli, atrofik veya hidronefrotik bobrek nedeniyle (HNU
uyguland. Yirmi iki hastaya total NU, yedi hastaya ise HNU uygu-
land!. Vezikotreteral refli (VUR) varligina bakilmaksizin tim hasta-
larda Ureter gudtgu baglandi.

Bulgular: Heminefrotreterektomi; (¢ hastada Ust pol sistemine
(bir ektopik Ureter ve iki Ureterosel) ve dort hastada ytksek dere-
celi VUR bulunan alt pol sistemine uygulandi. Total NU islemleri;
nefrolitiazis, Ureteropelvik bileske darligi, ksantogranilomatoz pi-
yelonefrit, multikistik displastik bobrekler (MKDB) ve ylksek dere-
celi VUR nedeniyle gerceklestirildi. Ortalama 1,5 yillik takip stresi
boyunca iki hastada UGS nedeniyle distal treter gidgu rezeksi-
yonu gerekti. Bu iki hastanin da yuksek dereceli VUR ve kot fonk-
siyon gosteren displastik, skarli bobrek nedeniyle total NU operas-
yonu gegirdigi goralda.

Sonug: Bu seride UGS yalnizca total NU grubunda yer alan ve yiik-
sek dereceli VUR bulunan iki hastada (%28,6) gdzlendi. Bu nedenle
yazarlar, UGS gelisiminde ytksek dereceli VUR'un, treter giidtigu
uzunlugu ve guduk ligasyonundan daha 6énemli oldugunu du-
stinmektedir. Bu nedenle ¢zellikle VUR bulunan olgularda NU sira-
sinda rezidUel Ureter birakilmamalidir.

Anahtar Kelimeler: Ureter giidiigi sendromu, distal Ureter gu-
digu, (hemi) nefrolreterektomi, cocuk
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INTRODUCTION

The management of the DUS during total NU or (H)
NU remains controversial and varies according to the
underlying pathology. Leaving aremnant DUS, especially
in a duplicated system, is generally recommended. The
ureteral stump is usually ligated only in the presence
of VUR in the affected system. Otherwise, the ureteral
stump is left open to allow decompression and prevent
urine stasis (1). Complete ureterectomy is often not
feasible because the procedure is usually performed
through the nephrectomy incision or conducted so
as not to damage the healthy ipsilateral ureter in a
duplicated system. However, the ureteral stump left in
situ may be a potential source of stasis and infection (2).
There is little information on the long-term outcomes
of residual ureteral stumps (2,3). Therefore, this study
aimed to evaluate the long-term outcomes of the DUS
following (H)NU using data from our institution.

MATERIAL AND METHOD

The study was approved by Ankara Bilkent City Hospital
Clinical Research Ethics Committee (Approval No: TABED
1-24-836, Date: 18 December 2024). All procedures were
performed in accordance with the ethical standards
of the institutional research committee and with the
principles of the Declaration of Helsinki.

The medical records of patients who underwent (H)
NU between July 2008 and April 2019 at our clinic were
retrospectively analysed. (H)NU was performed for benign
indications in 29 patients with a mean age of 4.7 years.
Sixteen patients were male, and 13 were female. Twenty-
two patients underwent NU, and seven underwent (H)NU.
In all patients, regardless of the presence or absence of
VUR, the ureteral stump was ligated.

Statistical analysis was performed using IBM SPSS
Statistics version 28.0 (IBM Corp., Armonk, NY, USA).
Descriptive statistics are presented as mean, median,
frequency, and percentage, as appropriate. Categorical
variables were compared using Fisher's exact test. A
p-value <0.05 was considered statistically significant.

RESULTS

Of the seven patients who underwent (H)NU, three had
upper pole moieties (one with an ectopic ureter and two
with ureteroceles) (Table 1). The remaining four had
lower pole moieties, high-grade VUR, low-functioning
lower poles and recurrent febrile UTls. Among the 22
patients who underwent total NU, seven exhibited high-
grade VUR, poor renal function and recurrent febrile
UTls; six had poor renal function due to nephrolithiasis
and had recurrent febrile UTls and/or flank pain; four had
ureteropelvic junction obstruction, high hydronephrosis
and/or flank pain and low differentiated function; three

had MCDK with hypertension; and two presented with
xanthogranulomatous pyelonephritis. In all patients,
ureterectomy was completed through the nephrectomy
incision, and the ureteral stump was ligated regardless of
the presence or absence of VUR. Lower pole (H)NU was
performed on four patients with VUR nephropathy. None
of the (H)NU patients required distal stump resection
because of USS. Among the 22 patients who underwent
total NU procedure, seven underwent total NU because
of VUR nephropathy, and USS developed in only two
(28.6%) of these seven patients during a mean 1.5-year
follow-up period. Both patients who had undergone
total NU with high-grade VUR required distal stump
resection because of USS.

Table 1: Descriptive characteristics of patients

Nur:fber Stum‘p
ElEnE resection
Heminephroureterectomy (7 patients)
Upper pole moiety
Ureterocele 2 none
Ectopic ureter
Lower pole moiety
High grade VUR, low differential renal 4
function
Total nephroureterectomy (22 patients)
Nephrolithiasis, low differential renal
function g none
Ureteropelvic junction obstruction, low
differential renal function 4 none
Pyonephrosis 2 none
MCDK 3 none
Two stump
High grade VUR low differential renal 7 resection
function were
required

VUR: vesicoureteral reflux; MCDK: multicystic dysplastic kidney.

DISCUSSION

(Hemi)nephroureterectomy is performed for poorly
functioning kidneys causing hypertension, recurrent
UTls, pain, and/or haematuria. In this procedure, the
management of the ureteral stump depends on the
surgeon’s experience, the underlying pathology and
the presence or absence of VUR or of an ectopic ureter.
Complete removal of the lower ureter segment is
sometimes difficult to perform via the nephrectomy
incision, especially when the ureter is ectopic; and may
increase the risk of injury to the bladder neck and the
continence mechanism (4). Stumps, especially refluxing
stumps, may act as a reservoir in which accumulated
infected urine can lead to recurrent UTls, mimicking
pyelonephritis (5-8). The ureterectomy procedure and
the risk of USS differ between the upper and lower
moieties of duplex kidneys. A non-functioning upper
moiety is usually associated with an obstructive ectopic
ureter (with or without a ureterocele) (2).
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Ade-Ajayi et al. retrospectively evaluated the outcomes
of 60 upper pole heminephrectomies with incomplete
ureterectomy. In their series, the reoperation rate for
a redundant ureteric stump was 8%. Therefore, they
recommended subtotal ureterectomy because the risk
of injury to the healthy ureter may outweigh the benefits
of complete ureterectomy (1).

In HNU, the non-functioning lower moiety is usually
caused by high-grade VUR (9). In lower pole moieties, the
remaining distal ureteral stump usually refluxes and can
be a source of stasis and infection (2). Most lower pole (H)
NU procedures are performed for non-functioning lower
moieties caused by scarring from reflux nephropathy. In
most cases, a DUS is left in situ, which may be a potential
source of stasis and infection (2). Few studies have
reported the long-term outcomes of retained ureteral
stumps post lower pole (H)NU in children with non-
functioning lower moieties (6,9-11). Mor et al. reported
a 5.5% incidence of VUR as a late complication, in the
ureteral stump among 54 lower pole nephrectomy
patients; only one patient experienced a postoperative
UTl and required stump resection (10).

De CaluwéD.etal.alsoreported a40% incidence of VURIn
the ureteral stumps of eight patients, among 19 patients
who underwent 20 lower pole heminephrectomies. Two
patients underwent subureteral teflon injection, and the
stump was resected in two patients because of recurrent
UTls. In four patients, stump reflux spontaneously
resolved, and the authors suggested that the vast
majority of patients with residual ureteral stumps after
lower pole heminephrectomy do not require stump
resection (9). Cain et al. reported a 5% rate of refluxing
ureteral stump removal among 38 patients who
underwent a nephrectomy with a partial ureterectomy
for reflux into a non-functioning kidney (11).

In contrast to these studies, Persad et al. described
negative results. They reported a selected group of
eight patients with refluxing ureteral stumps in whom
stump resection was required because of recurrent UTlIs.
They concluded that complete excision of the ureter is
required in NU operations (6).

In our study, HNU was performed on seven patients -
four in the lower pole because of VUR nephropathy and
three in the upper pole (one with an ectopic ureter and
two with ureterocele). In this HNU group, there was no
USS or stump-related complications.

Total NU was performed on 22 patients. In seven, the
procedure was performed because of VUR nephropathy.
Two (28.6%) of these seven patients required stump
resection because of USS after a mean 1.5-year follow-
up period. Although more ureteral stumps were left in
(H)NU patients to avoid injury to the ipsilateral ureter,
no USS was observed, while 28.6% of refluxing total NU
patients developed USS.

The current literature recommends ligating the ureteral
stump only if VUR is present in the affected system.
Otherwise, the stump is to be left open to allow for
decompression and prevent urine stasis (11,12).

In this retrospective study, although all stumps (not
only the refluxing stumps) were ligated (n=11), no
complications were observed during the postoperative
follow-up period in any of the 18 non-refluxing stumps.

As in previous studies, the main limitation of this study is
the relatively small number of patients who underwent
(H)NU. Therefore, definitive conclusions regarding the
long-term outcomes of ureteral stumps and the optimal
extent of ureteral excision in different clinical settings
cannot be drawn. Nevertheless, the results of this study
suggest that the presence of high-grade VUR may be a
more important determinant of USS than ureteral stump
length or stump ligation. Accordingly, complete or near-
total ureterectomy should be considered in patients
undergoing total NU for reflux nephropathy, whereas
subtotal ureterectomy appears to be sufficient during (H)
NU. Stump ligation alone did not appear to increase the
risk of complications in non-refluxing ureters.

CONCLUSION

The findings of this study suggest that high-grade VUR
may be a more important determinant of USS than
ureteral stump length. Therefore, complete or near-total
ureterectomy should be considered during total NU,
particularly in patients with high-grade VUR. Further
studies with larger patient cohorts and longer follow-up
are warranted.
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