International Urology and Nephrology (2023) 55:605-611
https://doi.org/10.1007/s11255-022-03449-1

UROLOGY - ORIGINAL PAPER q

Check for
updates

Comparison of split-cuff nipple and modified Lich-Gregoir
ureteroneocystostomy in iatrogenic distal ureteral injuries: tertiary
care center experience

Cetin Demirdag’ - Emre Bulbul'® - Mehmet Hamza Gultekin' - Muhammed Fatih Simsekoglu’ - Fahri Yavuz I1ki' -
Goktug Kalender' - Sinharib Citgez'

Received: 1 October 2022 / Accepted: 13 December 2022 / Published online: 19 December 2022
© The Author(s), under exclusive licence to Springer Nature B.V. 2022

Abstract

Purpose In this study, we aimed to compare the results of split-cuff nipple and modified Lich-Gregoir ureteroneocystostomy,
which are the most commonly used techniques in stage > 3 iatrogenic distal ureteral injuries.

Methods The files of patients who were treated for iatrogenic distal ureteral injuries in our clinic between January 2013
and January 2019 were retrospectively reviewed. A total of 60 patients who underwent either intra-vesical split-cuff nipple
ureteroneocystostomy (Group A) or extra-vesical modified Lich-Gregoir ureteroneocystostomy (Group B) operations were
included in the study. The success of ureteroneocystostomy was defined as no additional surgery requirement, no progression
of hydronephrosis on imaging, and normal contrast transition on imaging.

Results Thirty-four patients underwent split-cuff nipple and 26 patients underwent modified Lich-Gregoir ureteroneocystos-
tomy. The treatment was successful in 53 (88.3%) patients and failed in seven (11.7%). Complications occurred in 19 (31.7%)
patients, of whom 14 (23.3%) had minor and five (8.3%) had major complications. The rate of postoperative complications
was significantly higher in Group A than in Group B (p =0.019). There was no significant difference between Group A and
Group B in terms of the success ratio (p = 1), rate of major complications (p =0.372), and postoperative hospitalization
times (p =0.254).

Conclusion In this study, a higher complication rate was found in patients with iatrogenic ureteral injuries who underwent
ureteroneocystostomy with the split-cuff ureteral nipple technique compared to those who underwent this operation with the
modified Lich-Gregoir technique. However, no significant difference was observed between these two techniques in terms
of treatment success and major complications.
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Introduction

Ureteral injuries constitute 1-2.5% of urinary system inju-
ries, and 80% of ureteral injuries are due to iatrogenic
trauma [1]. Tatrogenic ureteral injuries mostly develop as a
result of abdominal and pelvic operations. Rarely, they have
also been described after lumbar disk surgery [2]. latrogenic
ureteral injuries can also occur during open, laparoscopic,
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robot-assisted laparoscopic, or endoscopic surgery and can
lead to complications such as loss of renal function, ureteral
stenosis, urinoma, peri-ureteral abscess, sepsis, urinary fis-
tula, and acute kidney failure.

There are no characteristic signs and symptoms of ure-
teral injuries; therefore, they can sometimes be overlooked
[3, 4]. They usually cause hematuria, flank pain, ecchymo-
sis, or hypotension. Hematuria is reported at a rate of 44%
[5]. Diagnostic methods that can be used in ureteral injuries
include computed tomography (CT) urography, intraopera-
tive intravenous pyelography (IVP), retrograde pyelography
(RGP), ureteroscopy, and ureteral exploration. The Ameri-
can Urological Association recommends abdominopelvic
CT with an intravenous contrast agent with 10-min delayed
images (CT urography) for an accurate evaluation of the
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ureter [6]. Ureteral injuries should be considered in the pres-
ence of contrast extravasation, delayed pyelogram, urinoma,
hydronephrosis, and/or contrast transmission distal to the
suspected injury site on CT urography [7, 8]. Intraopera-
tive IVP can provide anatomical and functional information
about ureteral injuries. For more anatomical information,
RGP with intraoperative cystoscopy is helpful. If ureteral
damage is suspected during open surgery, direct vision can
be obtained by ureteral exploration. The extravasation of
substances such as intravenous methylene blue and indigo
carmine contributes to the detection of these injuries.

The European Association of Urology guideline recom-
mends immediate repair in complete ureteral injuries if the
patient is stable. If the patient is unstable, percutaneous
nephrostomy placement is more appropriate than a ureteral
double-J stent, since general anesthesia is not required and
can be performed outside the operating room. Reconstruc-
tive procedures can be postponed until the patient is stable
[1]. While 4% of ureteral injuries are managed conserva-
tively, surgical intervention is required in the remaining 96%
of cases [9]. According to the classification of the American
Association of Trauma Surgery, ureteral injuries are divided
into five stages [10]. Stage 1 and 2 ureteral injuries can be
repaired with a ureteral double-J catheter or a nephrostomy
tube, while surgical repair is recommended in those with
stage >3 injuries [11, 12].

Ureteral injuries occur more frequently in the distal ure-
teral segment [13], and for their treatment, many surgical re-
implantation methods can be applied [intravesical: split-cuff
nipple (SCN), Politano-Leadbetter, and Cohen; extravesi-
cal: Lich-Gregoir ureteroneocystostomy). latrogenic distal
ureteral injuries can lead to renal unit loss and potentially
life-threatening complications. However, due to their rar-
ity, there are not sufficient data in the literature concern-
ing which method is more successful and less complicated.
Therefore, in our study, we aimed to compare the long-term
results of SCN and modified Lich-Gregoir (MLG) uretero-
neocystostomy as the most commonly used techniques in
stage > 3 distal iatrogenic ureteral injuries. We hypothesized
that the two techniques would have comparable complica-
tions or outcomes.

Materials and methods
Study design

This study was designed retrospectively and
approved by the Institutional Review Board (IRB no:
21263603-604.02.01-161,838, January 7, 2021). Between
January 2013 and January 2019, the files of patients with
distal ureteral injuries due to abdominal, urologic, or pel-
vic surgery were reviewed in our clinic. The patients were
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divided into the two groups as those who underwent intra-
vesical SCN ureteroneocystostomy (Group A) and extravesi-
cal MLG ureteroneocystostomy (Group B).

The patients’ demographic characteristics, renal functions
before and after repair, time between primary surgery and
ureteroneocystostomy, perioperative characteristics (stage
of injury and surgical techniques applied), post-operative
hospital stay, and perioperative—postoperative complications
(using the modified Clavien grading system) were noted.
Patients with a follow-up period of less than 24 months, his-
tory of urothelial cancer, or ureteral complications due to
tumor progression, and those who received postoperative
radiotherapy were excluded from the study. Sixty patients
aged > 18 years, who had stage > 3 iatrogenic distal ureteral
injuries, were included in the study. None of the patients in
the study population had bilateral injuries.

Surgical techniques

In distal ureteral injuries, debridement was applied to the
devascularized-fibrotic ureter segments, especially in ther-
mal injuries. The distal end of the ureter was spatulated. The
blood flow to the distal segment restricted by the primarily
damaged ureter was managed with ureteral re-implantation
(SCN or MLG ureteroneocystostomy).

In intravesical SCN ureteroneocystostomy, 2 cm of the
ureter was passed through the neohiatus and taken into the
bladder. Seromuscular ureteral tissue was fixed to the neo-
hiatus within the bladder. The most distal of the ureter was
reversed and fixed to the urothelium with sutures.

In extravesical MLG ureteroneocystostomy, the blad-
der was dissected caudally toward the neohiatus. Detrusor-
rhaphy was applied along the submucosal tunnel, which was
planned with sharp dissection. The ureter was anastomosed
to the opened window in the mucosa and placed in the sub-
mucosal tunnel. The detrusor fibers were closed over the
ureter. As a modification, a ureteral anastomosis was per-
formed on the neohiatus.

In all the operations, a 4.8-Fr double-J catheter was
inserted into the ureter before the anastomosis was com-
pleted. After the anastomosis was completed, a drainage
catheter was placed in the operation site. If deemed neces-
sary, the contralateral superior vesical pedicle was ligated to
increase bladder mobility. Surgical reconstruction was per-
formed as a tension-free and waterproof anastomosis. Fibrin
glue was used both for minor hemorrhages at the trauma site
and to strengthen the ureteral anastomosis.

Postoperative evaluation
After surgical repair, the patients were routinely examined

at the first, third, and sixth months, and then annually. The
ureteral double-J catheter was removed, and vesicoureteral
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reflux (VUR) was simultaneously evaluated using drip infu-
sion contrast cystourethrography. Physical examination,
ultrasonography, and serum urea and creatinine tests were
routinely performed at each visit. At the sixth month, the
patients were evaluated with CT urography and, if hydro-
ureteronephrosis might persist for a long time in the postop-
erative period, retrograde pyelography, antegrade nephros-
togram, Technetium-99 m diethylene triamine pentaacetate
renography or Technetium-99 m mercapto-acetyl-triglycine
renography. The success of ureteroneocystostomy was
defined as no additional surgery requirement, no progression
of hydronephrosis on imaging, and normal contrast transi-
tion on imaging.

Statistical analysis

The normality of the data distribution was evaluated using
the Kolmogorov—Smirnov test. Numerical variables that
were not normally distributed were expressed using median
and range values. The data were analyzed using the Statisti-
cal Package for the Social Sciences v. 25 (SPSS Inc, Illinois,
USA). The Mann—Whitney U and Fisher’s exact tests were
used in the statistical analysis of continuous variables and
categorical variables, respectively. A p value of less than
0.05 was considered statistically significant.

Results

Demographic features and preoperative
characteristics

Thirty-four patients underwent SCN (Group A) and 26
underwent MLG (Group B) ureteroneocystostomy. The
median age of the patients was 55 (24-82) years. Forty-
seven (78.3%) patients were female, and 13 (21.7%) were
male. Ureteral injuries occurred during gynecologic surgery
in 29 (48.3%) patients, abdominal surgery in 27 (45%), and
urological surgery in four (6.7%). The primary surgery was
non-oncological in 16 (26.7%) patients and oncological in
44 (73.3%). Ureteral injuries occurred in 13 (21.7%) patients
due to thermal damage and 47 (78.3%) due to mechanical
damage.

Groups A and B did not statistically significantly differ in
terms of age (p=0.154), gender (p=0.817), side of injury
(p=0.112), preoperative chemotherapy or radiotherapy
(p=0.182), oncological/non-oncological surgical process
(p=0.969), preoperative nephrostomy (p =0.548), pri-
mary surgical department (p =0.408), mechanism of injury
(p=0.134), degree of injury (p =0.938), presence of bladder
injury (p =0.122), preoperative hydronephrosis (p =0.081),
preoperative creatinine (p =0.106), and glomerular filtration

rate (p =0.105). The demographic and preoperative charac-
teristics of the patients are detailed in Table 1.

Perioperative features

The median length of ureteral injury/stricture was 33
(18-50) mm. According to the modified Clavien classifica-
tion, grade 2 perioperative complications occurred (requir-
ing blood transfusion) occurred in two (2.3%) patients.
Groups A and B did not statistically significantly differ in
terms of the length of ureteral injury/ stricture (p =0.532),
psoas hitch (p =0.305), and perioperative complications
(p=0.683) (Table 2).

Postoperative outcomes

The median follow-up period of the patients was 37 (24—87)
months. The treatment was successful in 53 (88.3%) patients
and failed in seven (11.7%). In Group A, four patients had
treatment failure. Re-SCN was (follow-up successful)
performed at the 12th month in one patient with ureteral
stricture development, and fistula repair was (follow-up
successful) performed at the seventh month another patient
that developed ureterovaginal fistula. At the 22nd month,
one patient was found to have a non-functioning kidney
due to VUR aggravation, and simple nephrectomy was per-
formed. In the last patient, the ureteral double-J catheter
was removed at the fourth week, and the ureteral double-J
catheter was inserted again two weeks later, which provided
successful results. In Group B, there were three patients with
treatment failure. VUR aggravation occurred in two patients.
Endoscopic sub-ureteral injections of dextran were applied
to one of these patients (follow-up successful) at the ninth
month, and a non-functioning kidney was found in the other
at the 18th month (this patient was asymptomatic). In the last
patient, the ureteral double-J catheter was removed at the
fifth week inserted again a week later with successful results.

Postoperative complications occurred in 17 (28.3%) of
the patients. Of the minor complications that occurred in
12 (20%) patients were classified as grade 1 or 2 (UTI, pro-
longed drainage, and wound-site discharge) according to the
modified Clavien classification. Of the major complications
that occurred in five (8.3%) patients, two were grade 3a (uri-
nary extravasation requiring a drainage catheter) and three
were grade 3b (ileus, ureteral stricture, and ureterovaginal
fistula).

In the postoperative period, the serum creatinine value of
the patients in Group A was significantly lower compared
to Group B (p=0.003). At the same time, the glomerular
filtration rate of the patients in Group A was significantly
higher compared to Group B (p=0.002). The rate of post-
operative complications was significantly higher in Group
A than in Group B (p=0.019), but there was no significant
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Table 1 Preoperative
characteristics and demographic
data of the patients
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(n) Total (60) Group A (34) Group B (26) p
Age (years) median (range) 55 (24-82) 54 (36-81) 60 (24-82)  0.154*
Sex n (%)
Female 47 (78.3) 27 (79.4) 20 (76.9) 0.817°
Male 13 (21.7) 7 (21.6) 6(23.1)
Side of injury n (%)
Right 23 (38.3) 16 (47.1) 7 (26.9) 0.112%
Left 37 (61.7) 18 (52.9) 19 (73.1)
Preoperative chemotherapy and/or radiotherapy n (%) 11 (18.3) 4(11.7) 7 (26.9) 0.182°¢
Preoperative nephrostomy catheterization n (%) 21 (35) 13 (38.2) 8 (30.8) 0.548°
Injury mechanism n (%)
Thermal 13 (21.7) 5(14.7) 8 (30.8) 0.134°
Mechanical 47 (78.3) 29 (85.3) 18 (69.2)
Primary surgical process n (%)
Non-oncological 16 (26.7) 9 (26.5) 7(26.9) 0.969"
Oncological 44 (73.3) 25 (73.5) 19 (73.1)
Cause of injury n (%)
Laparoscopic low anterior resection 8 (13.3) 3(8.8) 5(19.2)
Open low anterior resection 14 (23.3) 8 (23.5) 6(23.1)
Colectomy 2(3.3) 0 2(7.7)
Abdominoperineal resection 3059 2(5.8) 1(3.8)
Laparoscopic hysterectomy and/or BSO 17 (28.3) 10 (29.4) 7 (27)
Open TAH and/or BSO 12 (20) 9 3
Ureteroscopy 2(3.3) (26.4) (11.5)
Transurethral resection of bladder tumor 1(1.7) 1(2.9) 1(3.8)
Open radical prostatectomy 1(1.7) 0 1(3.8)
1(2.9) 0
Primary surgical department n (%) 0.408°
Gynecology 29 (48.3) 19 (55.9) 10 (38.5)
General surgery 27 (45) 13 (38.2) 14 (53.8)
Urology 4.(6.7) 2(5.9) 2(7.7)
Injury grade n (%) 0.938°
Grade 3 8 (13.3) 4(6.7) 4(6.7)
Grade 4 23 (38.3) 13 (21.7) 10 (16.6)
Grade 5 29 (48.3) 17 (28.3) 12 (20)
Presence of bladder injury n (%) 8 (13.3) 7 (20.5) 1(3.9) 0.122°¢
Preoperative HN n (%) 0.081¢
Grade 0 26 (43.3) 11 15
Grade 1 21 (35) 16 5
Grade 2 10 (16.7) 6 4
Grade 3 3(5) 1 2

Preoperative serum creatinine level (mg/dL)

Median (range)
Preoperative GFR (ml/min/1.73 m?)
Median (range)

0.9 (0.5-1.5) 0.9 (0.5-1.3)

73 (46-185) 74 (55-185)

0.9 (0.6-1.5) 0.106

69 (46-113)

0.105%

Group A: Intravesical split-cuff nipple ureteroneocystostomy, Group B: Extravesical modified Lich-Gregoir
ureteroneocystostomy, GFR: Glomerular filtration rate, HN: Hydronephrosis, TAH: Total abdominal hys-

terectomy, BSO: Bilateral salpingo-oophorectomy

*Mann-Whitney U test
°Chi-square test
“Fisher’s exact test
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Table 2 Perioperative findings
(n) Total (60) Group A (34) Group B (26) P
Length of ureteral injury/stricture, (mm) median (range) 33 (18-50) 32 (22-45) 35 (18-50) 0.532%
Psoas hitch n (%) 10 (16.7) 4(11.8) 6(23.1) 0.305°
Peroperative complications according to modified Clavien clas-

sification:
Minor complication (Grade 2) n (%) 2(3.3) 1(2.9) 1(3.8) 0.683°

*Mann—Whitney U test

PFisher’s exact test

difference between the two groups in terms of treatment suc-
cess (p=1), major complications (p =0.372), postoperative
hydronephrosis (p=0.962), postoperative follow-up duration
(p=0.879), postoperative ureteral double-J stent removal
time (p=0.412), postoperative drainage catheter removal
time (p=0.139), postoperative urethral catheter removal
time (p =0.268), postoperative VUR (p =0.358), and post-
operative hospitalization time (p =0.254). The postoperative
characteristics of the patients are listed in Table 3.

Discussion

In this study, a higher complication rate was found in
patients with iatrogenic distal ureteral injuries who under-
went ureteroneocystostomy with the SCN technique com-
pared to those who underwent this operation with the MLG
technique. There was no significant difference between the
two groups in terms of major complications or treatment
success.

There are few studies in the literature comparing the
results of SCN and MLG ureteroneocystostomy. However,
we found no study comparing the success and complication
rates of the treatment of iatrogenic distal ureteral injuries
between the SCN and MLG ureteroneocystostomy tech-
niques. In a study conducted with patients that underwent
renal transplantation, Baston et al. found a higher complica-
tion rate in those who underwent SCN ureteroneocystostomy
compared to those who underwent extravesical MLG [14].
Silay et al. reported no difference between the success rates
of intravesical (Cohen) and extravesical (Lich-Gregoir) uret-
eroneocystostomies in the treatment of vesicoureteral reflux
in a pediatric population [15]. The European Association
of Urology guidelines recommend ureteral re-implantation
for the treatment of distal ureter traumas. However, since
distal ureteral blood supply is affected in these cases, there
is no consensus on whether the refluxing or non-refluxing
technique should be used. The non-refluxing technique may
disrupt blood flow at that level of the ureter by narrowing
the distal end of the ureter. The refluxing technique does not
involve this risk but may increase vesicoureteral reflux risk

[1]. The results of different repair techniques are reported to
be comparable [16]. In our study, the rates of complications
and treatment success were consistent with the literature.

Ureteroneocystostomy can be used effectively in the
treatment of iatrogenic distal ureteral injuries. In a study
by Ambani et al., the success of ureteroneocystostomy in
iatrogenic ureteral injuries was 97.1% during a 15-month
follow-up [17]. Stearns et al. reported a ureteroneocysto-
stomy success rate of 93% at 12 months [18]. Zhong et al.
found the success rate of ureteroneocystostomy to be 90%
over a mean follow-up period of 69 months [16]. Witters
et al. determined the success rate of ureteroneocystostomy as
89.2% at 12 months in patients with iatrogenic distal ureteral
injuries [11]. In our study, the success rate was 88.3% over
a median follow-up period of 37 months.

Complications can cause major problems in cases where
iatrogenic ureteral injuries are surgically repaired. Kim et al.
stated that there were no major complications after uretero-
neocystostomy, and the rate of minor complications was 18%
[19]. In a study by Manassero et al., there were no major
complications after ureteroneocystostomy, and the rate of
minor complications was 33.8% [20]. Ambani et al. found
the rates of major and minor complications after ureteroneo-
cystostomy as 3 and 37.3%, respectively [17]. Lastly, Ding
et al. stated that major complications occurred in 25% of
patients after ureteroneocystostomy [21]. In our study, the
rate of minor complications was 23.3%, and that of major
complications was 8.3%, which is in agreement with the
literature. On the other hand, we attributed the difference
in the complication rates of the two surgical techniques to
the opening of the bladder in intravesical SCN ureteroneo-
cystostomy, which is not undertaken in extravesical MLG
ureteroneocystostomy.

Whether the primary surgery is oncological or non-
oncological may also affect surgery-related outcomes. In
this regard, it is stated in the literature that the frequency
of ureteral injuries is higher in oncological operations than
in those performed for benign conditions [22]. In a study
by Martin et al., ureteral injuries were reported in 7.2% of
non-oncological operations and 92.8% of oncological opera-
tions [23]. In our study, distal ureter injuries were caused by

@ Springer



610

International Urology and Nephrology (2023) 55:605-611

Table 3 Postoperative findings

(n) Total (60) Group A (34) Group B(26) P
Postoperative follow-up time (months) median (range) 37 (24-87) 39 (27-87) 33 (24-81) 0.879*
Postoperative ureteral double-J stent removal time (days) median (range) 34.5 (21-63) 34 (21-58) 36 (26-63) 0.412°
Postoperative drainage catheter removal time (days) median (range) 5(2-15) 5 (2-15) 4 (2-8) 0.139*
Postoperative urethral catheter removal time (days) median (range) 7(3-12) 8 (4-12) 5(3-9) 0.268*
Postoperative serum creatinine level (mg/dL) median (range) 0.8 (0.5-2.3) 0.75 (0.5-2.3) 0.9 (0.6-2) 0.003*
Time to repair

Peroperatively diagnosed n (%) 17 (28.3) 9(26.5) 8 (30.7) 0.714°

Postoperatively diagnosed 43 (71.7) 25(73.5) 18 (69.3)

Time from injury to repair (months) median (range) 2 (0-16) 2.5 (0-14) 2 (0-16) 0.886*
Postoperative GFR (ml/min/1.73 m?) median (range) 81.8+26.3 90.7 +28 70.2+18.8 0.002¢
Postoperative complications according to modified Clavien classification: n (%)

Minor or major complication 17 (28.3) 14 (41.1) 3(11.5) 0.019°

Grade 1 or 2 12 (20) 10 2(7.7) 0.052°

Grade 3a or 3b 5(8.3) (29.4) 1(3.9) 0.372¢

4(11.8)
Postoperative hospitalization time (days) median (range) 7 (3-26) 8 (3-22) 6 (3-26) 0.2542
Postoperative HN 0.962°¢

Grade 0 47 (78) 27(79.4) 20 (76.9)

Grade 1 7(11.7) 4(11.8) 3(11.5)

Grade 2 2(3.3) 1(2.9) 1(3.8)

Grade 3 3(5) 2(5.9) 1(3.8)

Grade 4 1(1.7) 0 1(3.8)

Postoperative VUR n (%) 13 (21.7) 9 (26.4) 4(15.4) 0.358°
Grade 1 VUR 10 (16.7) 8 (23.5) 2(7.7)
Grade 2 VUR 3(5) 1(2.9) 2(7.7)
Treatment outcome 1 (%)
Success 53 (88.3) 30 (88.2) 23 (88.5) 1€
Failure 7(11.7) 4(11.8) 3(11.5)

Group A: Intravesical split-cuff nipple ureteroneocystostomy, Group B: Extravesical modified Lich-Gregoir ureteroneocystostomy, GFR: Glo-
merular filtration rate, sd: Standard deviation, HN: Hydronephrosis, VUR: Vesicoureteral reflux (initial evaluation after the removal of the ure-

teral double-J catheter)
*Mann—Whitney U test
°Chi-square test
“Fisher’s exact test

4Independent-samples r-test

non-oncological surgery in 26.7% of the patients and onco-
logical surgery in 73.3%. Therefore, we recommend being
more careful against possible ureteral injuries in oncological
operations.

Iatrogenic distal ureteral injuries are usually encountered
in gynecological and abdominal operations. Kominsky et al.
reported that iatrogenic ureteral injuries were caused by
gynecological operations in 42.5% of cases and abdominal
operations in 33.3% [24]. In another study, Witters et al.
stated that the rates of gynecological and abdominal opera-
tions as the causes of iatrogenic ureteral injuries were 69.2%
and 19.2%, respectively [11]. In our study, distal ureteral
injuries were caused by gynecological operation in 48.3% of
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the patients and abdominal operations in 45%. When these
studies are further evaluated, our sample was similar to the
sample of Kominsky et al. but differed from that of Witters
et al., who reported less gynecological ureteral trauma. This
may be due to the differences in the distribution of cases in
clinics or different levels of care (secondary or tertiary) in
the centers where the studies were conducted. It should also
be kept in mind that developing technology and increasing
surgical technical knowledge can cause such differences.
The major limitation of our study is the small number of
patients due to the rarity of distal iatrogenic ureteral injuries.
Although our study was conducted in a single center, our
data included the results of more than one surgeon. Another
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limitation can be considered as the retrospective design.
We found no statistically significant difference between the
intra-vesical SCN and extra-vesical MLG ureteroneocysto-
stomy techniques in terms of treatment success and major
complications, and our results should be confirmed by fur-
ther randomized prospective studies with larger samples.

Conclusions

In this study, we found that the patients with iatrogenic dis-
tal ureteral injuries who underwent intravesical SCN uret-
eroneocystostomy had more complications than those who
underwent extravesical MLG ureteroneocystostomy. How-
ever, these two techniques provided similar results in terms
of major complications and success rates. We consider that
both techniques can be used safely and effectively in the
treatment of iatrogenic distal ureteral injuries.
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