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Introduction: Previous radiological studies
revealed that stones lodge more frequently in

the ureterovesical junction (UVJ) as well as the proximal
ureter. Factors that prevent stone passage from the proximal
ureter are not well studied. Aim: To explore the site of the
lodged stones in the proximal ureter with direct observation
during laparoscopic ureterolithotomy.
Materials and methods: Between November 2014 and February
2015, we included 26 patients including 18 men and 8 women
with stones larger than 10 millimeters in the proximal ureter
who were candidate for laparoscopic ureterolithotomy. We
prospectively recorded the site of the lodged stones in the ureter
during laparoscopic ureterolithotomy in relation with the sites
of ureteral stenosis as well as the gonadal vessels.
Results: Among 26 patients with ureteral stone, in 19 cases
stone was found close to the gonadal vein compared with seven
cases that stone was in other locations of the ureter (p = 0.02).
The characteristics of patients and stones were not different in
cases that the stone was close to gonadal vessels compared with
other locations.
Conclusions: This study showed that most of the stones lodged
in the proximal ureter were in close proximity with gonadal
vessels. Gonadal vessels may be an extrinsic cause of ureteral
narrowing.
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ureteral calculus revealed that stones lodge more fre-
quently in two sites: UVJ and proximal ureter. UVJ is
known unanimously as the narrowest part of the ureter
(8); however, we have not a clear response to the question
that why large stones that pass the UPJ, lodge in the prox-
imal ureter. 
Ureteroscopy (TUL) or Shock wave lithotripsy (SWL) or are
the first line treatment for more ureteral stones (9). 
For large stone burden or when previous options have
failed, laparoscopic ureterolithotomy is a less invasive
technique with excellent success rate (10). In this study,
we prospectively investigated the location of the lodged
stones in the proximal ureter under direct laparoscopic
vision in patients who were candidate for laparoscopic
ureterolithotomy. To the best of our knowledge, this is
the first study that report intraoperative data of lodged
ureteral stones in relation with the gonadal vessels.

MATERIALS AND METHODS
We prospectively evaluated patients who undergo laparo-
scopic transperitoneal ureterolithotomy for upper ureteral
stones. Between November 2014 and February 2015, we
included 26 patients. The inclusion criteria was stones larg-
er than 10 millimeters in the proximal ureter (from
ureteropelvic junction to the iliac vessels) in the non-
enhanced spiral abdominopelvic computed tomography scan
(CT-Scan), that failed to response with Shock Wave
lithotripsy (SWL). We excluded patients who had previous-
ly underwent open stone surgery. A negative urine culture
and normal coagulation tests was attained. The studied
variables were patient demographic data including age,
gender, height, weight, body mass index as well as stone
characteristics including size, number and laterality and
data of previous interventions. Urology and Nephrology
Research Center Board of ethical approval approved the
study. All procedures were in accordance with the ethi-
cal standards of the institutional and/or national research
committee and with the 1964 Helsinki declaration and
its later amendments or comparable ethical standards.

Surgical technique 
After induction of the general anesthesia, we inserted a
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INTRODUCTION
Ureteral stone is a common presentation of the urinary
tract stone disease that usually is associated with an excru-
ciating pain (1). Most of urinary tract stones pass sponta-
neously; however, some stones lodge in the ureter and
require intervention (2, 3). Anecdotally, three constric-
tions in the ureter are told to be the potential site of stone
impaction including ureteropelvic junction (UPJ), the cross-
ing of the ureter over iliac vessels and the ureterovesical
junction (UVJ) (4). In contrast with this theory, data of
clinical studies did not show increased rate of stone lodg-
ment at the level of the iliac vessels (5-7). In addition, UPJ
is not a frequent location for lodged stones. Actually, stud-
ies that reviewed imaging of the patients with impacted
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Foley catheter and orogastric tube. Then, we placed the
patients in flank position and flexed the operating table at
umbilical level. One surgeon, trainee fellowship of
laparoscopy, under supervision of one attending staff per-
formed all operations. We inserted a 10-millimeter trocar
in the umbilicus or lateral to the rectus muscle at the
umbilicus level. After insufflation, we inserted two or three
working ports in a rhomboid style. The ipsilateral colon
was mobilized. Then, we explored the ureter based on pre-
operative imaging to find the stone. Then, we evaluated the
location of the stone in relation with the gonadal vessels.
(Figure 1) Then, we extracted the stone through a longitu-
dinal ureteral incision. We placed a double-J stent in all
cases and repaired the ureteral incision with separate
absorbable 4-0 Vicryle sutures.

Statistical analysis
Data are presented as mean ± standard deviation, range,
numbers and percentages. 
We analyzed data using nonparametric binominal test
with the test proportion of 0.50 to evaluate whether the
ureteral stones are randomly distributed in the ureter or
not. P value less than 0.05 was considered significant.

RESULTS
We evaluated 26 patients including 18 men and 8
women with mean age of 48±14 years (25 to 75). 

Mean BMI was 26 ± 3 kg/m2 (21 to 32). Regarding pre-
vious history of intervention, two patients had previous
history of percutaneous nephrolithotomy. In sixteen
cases (61%), stone was located in the right side. 
Considering the location of the stone in relation with
gonadal vessels, among 26 patients with ureteral stone, in
19 cases stone was found close to the gonadal vein com-
pared with seven cases that stone was in other locations of
the ureter (p = 0.02). The characteristics of patients and
stones were not different in cases that the stone was close
to gonadal vessels compared with other cases (Table 1).

DISCUSSION
To the best of our knowledge, this is the first report that
consider the gonadal vessels as a cause of stone lodgment
in the proximal ureter. UPJ is told to be one of the three
constrictions of the ureter; however, there is large body of
evidence that shows many stones pass the UPJ but lodge in
the proximal ureter (5, 3, 11, 7). Nevertheless, no one has
explained an etiological factor for this finding yet. Actually,
stones that lodge in the proximal ureter are less likely to
pass spontaneously with Medical Expulsive Therapy (MET)
compared with lower ureter stones (12). We think that,
presence of gonadal vein as an extrinsic compression
against ureteral peristalsis may explain these findings. 
There are some examples that a vessel can compress the
ureter and produce obstruction in the upper urinary tract.
Ureterovascular hydronephrosis is an example of upper
tract obstruction secondary to the pressure effect on the
ureter by the lower pole arterial branches. This obstruction
leads to hydronephrosis resembling uretero-pelvic junc-
tion obstruction especially in children (13, 14). 
This obstruction may be successfully resolved by laparo-
scopic transposition of the lower pole crossing vessels
(15). Likewise, thrombosis of the ovarian vein may com-
press the ureter, a condition known as ovarian vein syn-
drome (16, 17). 
The aforementioned conditions corroborate our finding
that gonadal vessels may cause extrinsic narrowing in the
ureter sufficient to prevent spontaneous stone expulsion.
Ordon et al. reviewed kidney-ureter-bladder (KUB) and
CT-scan of the patients referred for SWL. They found
that in this group of patients most stones were lodged at
the level of the lower L2 and upper L3 vertebra followed
by at the level of the iliac spine. Larger stones and stones
in female patients were located more proximally (6).
They concluded that the stones at the level of the L2-L3
vertebra is compatible with the UPJ. They did not con-
sidered that the gonadal vessels traverse the ureter at the
same level of the vertebra. Gonadal arteries arise from
the abdominal aorta at the L2 vertebral level (18) and
traverse laterally and cross the ureter at L3 vertebral
level. Namely, stone lodgment at the L2-L3 level may be
a consequence of the extrinsic pressure of the gonadal
vessels rather than functional narrowing of the UPJ. 
Additionally, some other studies have shown that stones
usually lodge at the upper ureter rather than UPJ. Eisner
et al. retrospectively reviewed CT-Scan imaging data of
94 patients referred to the emergency department and
reported that upper ureter (23%) stone was the second
most frequent site of the stone lodgment after UVJ

Table 1. 
Demographic and stone characteristics of patients considering
the relation of the lodged stone with gonadal vessels.

Location of stone
Close to gonadal Other locations P value
vessels (n = 19) (Nn = 7)

Laterality right 12 (63.2) 4 (57.1) 0.78 
left 7 (36.8) 3 (42.9)

Gender male 13 (68.4) 5 (71.4) 0.88
female 6 (31.6) 2 (28.6)

Stone size (mm) 16.3 ± 6.1 15 ± 2.9 0.59
Age (years) 47.8 ± 13.8 50 ± 14.1 0.74
Height (cm) 167.7 ± 7.2 170.7 ± 9.8 0.48
BMI (Kg/m2) 25.9 ± 3.4 26.7 ± 3.5 0.6
Data are presented as count (column percent) or mean ± standard deviation.

Figure 1. 
The location of the lodged stone in the proximal ureter 
in relation with the right gonadal vessels.
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(60%). In their study, stone lodged at the UPJ level in 10
percent of cases (5). Similarly, Jong Song et al. reviewed
CT-Scan imaging of 95 patients with acute renal colic
and found that UPJ stone was present in only 5% of
patients. In contrast, 30% of stones were detected in the
proximal ureter. Interestingly, only in one case in both
aforementioned studies stone was detected in the level of
ureter crossing iliac vessels (5, 7). This data confirms
that UPJ itself is not the leading cause of stone lodgment,
the stones lodge in the proximal ureter instead.
El-Barky et al. published result of their prospective study
on ureteral stone location in cases that were candidate
for intervention due to failed MET. They reported that
UVJ followed by proximal ureter were the more frequent
sites of stone lodgment in this cohort. Twenty two per-
cent of the stones were at the level of the L3-L4 vertebra
in the proximal ureter whereas only 10% of stones were
in the UPJ level (3). Recently, Moon et al. reviewed the
finding of the computed tomography scans of the
patients with ureteral stone that failed to pass the ureter-
al calculi after two weeks of MET. This study showed
that 37% of patients that failed to response with two
weeks of MET had stone in the proximal ureter, 36% in
the UVJ and 2% in the UPJ. Further, stones lodged in the
upper ureter were larger than the lower ureter stones and
showed lower response rate to MET (11). These findings
more attest our theory that some pathophysiological fac-
tor should be present that create a constriction on the
proximal ureter that interfere with stone passage. 
Our finding may explain this difference likewise.
In this study, for the first time we introduce the gonadal
vessels as an extrinsic factor that induce stone lodgment
in the proximal ureter. Previous studies evaluated imag-
ing studies of the patients whereas this is the first report
that investigate the real place of the stone lodged in the
ureter by direct laparoscopic vision. In addition, results
of this study may help during laparoscopy of the ureter-
al stone to find the stone by focusing on the site that
gonadal vessels traverse the ureter. Further studies
including more patients is needed to validate our find-
ings in the present study. 

CONCLUSIONS
This study showed that most of the stones lodged in the
proximal ureter were in close proximity with gonadal
vessels. Gonadal vessels may be a cause of extrinsic
ureteral narrowing.
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