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Purpose: It is thought that the 3 narrowest points of the ureter are the uretero-
pelvic junction, the point where the ureter crosses anterior to the iliac vessels and
the ureterovesical junction. Textbooks describe these 3 sites as the most likely
places for ureteral stones to lodge. We defined the stone position in the ureter
when patients first present to the emergency department with colic.

Materials and Methods: We retrospectively reviewed the records of 94 consecu-
tive patients who presented to the emergency department with a chief complaint
of colic and computerized tomography showing a single unilateral ureteral cal-
culus. Axial, coronal and 3-dimensional reformatted computerized tomography
scans were evaluated, and stone position and size (maximal axial and coronal
diameters) were recorded, as were the position of the ureteropelvic junction, the
iliac vessels (where the ureter crosses anterior to the iliac vessels) and the
ureterovesical junction. Patients with a history of nephrolithiasis, shock wave
lithotripsy, ureteroscopy or percutaneous nephrolithotripsy were excluded from
study. Statistical analysis was performed using Student’s t test and Pearson’s
correlation coefficient.

Results: At the time of emergency department presentation for colic ureteral
stone position was the ureteropelvic junction in 10.6% cases, between the ure-
teropelvic junction and the iliac vessels in 23.4%, where the ureter crosses
anterior to the iliac vessels in 1.1%, between the iliac vessels and the ureteroves-
ical junction in 4.3% and at the ureterovesical junction in 60.6%. Proximal calculi
had a greater axial diameter than distal calculi (mean 6.1 vs 4.0 mm) and a
greater coronal diameter than distal calculi (6.8 vs 4.1 mm, each p <0.001). Axial
and coronal diameters moderately correlated with stone position (r = —0.47 and
—0.55, respectively, each p <0.001).

Conclusions: Proximal ureteral stones were larger in axial and coronal diameter
than distal ureteral stones. At emergency department presentation for colic most
stones were at the ureterovesical junction and in the proximal ureter between the
ureteropelvic junction and the iliac vessels. A few stones were at the ureteropelvic
junction and only 1 lodged at the level where the ureter crosses anterior to the
iliac vessels, despite the literature stating that these locations are 2 of the 3 most
likely places for stones to become lodged.
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Abbreviations
and Acronyms

CT = computerized tomography

PCNL = percutaneous
nephrolithotripsy

SWL = shock wave lithotripsy
UPJ = ureteropelvic junction
UVJ = ureterovesical junction

It has long been urological dogma
that the 3 narrowest points in the ure-
ter are the UPJ, the point where the
ureter crosses anterior to the external
iliac vessels, and the UVJ, and these
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are the 3 most likely locations for ure-
teral stones to lodge.® With the ad-
vent of medical expulsive therapy as
first line treatment for the index pa-
tient with ureteral calculi® it is impor-
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tant to understand the natural history of ureteral
stone passage and the points in the ureter where
stones are likely to become lodged or impacted. Re-
cent evidence suggests that historical teachings re-
garding the UPJ, the level where the ureter crosses
anterior to the iliac vessels and the UVJ as the most
likely places to find an obstructing ureteral stone
may be inaccurate.” We determined the exact loca-
tion of ureteral stones when patients first presented
to the emergency department with colic.

MATERIALS AND METHODS

We retrospectively reviewed the records of 94 consecutive
patients who presented to the emergency department with
a chief complaint of colic and unenhanced CT that showed
a single unilateral ureteral calculus. Axial, coronal and
3-dimensional reformatted CT images were evaluated by 2
observers. Stone position and size (axial and coronal di-
ameters) were recorded, as were the position of the UPJ,
the site where the ureter crosses anterior to the iliac
vessels and the UVJ. The UPJ was defined as the conver-
gence of the renal pelvis and the ureter. The UVJ was
defined as the segment of ureter that traverses the blad-
der wall. Ureteral distances were calculated by subtract-
ing CT slice numbers and multiplying by CT cut thick-
ness. Patients with a history of nephrolithiasis, SWL,
ureteroscopy or PCNL were excluded from study. Statis-
tical analysis was performed using Student’s t test and
Pearson’s correlation coefficient.

RESULTS

The records of 94 patients were analyzed. Mean age
was 43.6 years (range 23 to 74). The female-to-male
ratio was 17:77. CT cut thickness was 0.625 mm in 2
patients (2.1%), 1.25 mm in 81 (86.2%), 2.5 mm in 3
(38.2%) and 5 mm in 8 (8.5%). Calculi were located in
the left ureter in 42 patients (45%) and in the right
ureter in 52 (55%). There was no difference in mean
ureteral length between females and males (21.7 vs
20.9 cm, p = 0.25).

At emergency department presentation for colic
ureteral stones were at the UPJ in 10 cases (10.6%),
between the UPJ and the iliac vessels in 22 (23.4%),
where the ureter crosses anterior to the iliac vessels
in 1 (1.1%), between the iliac vessels and the UVJ in
4 (4.3%) and at the UVJ in 57 (60.6%) (see figure).

The 22 stones in the proximal ureter (between the
UPJ and the iliac vessels) were significantly closer
to the UPJ than to the iliac vessels. Mean distance
below the UPJ was 4.3 cm (range 0.75 to 7.5) and
mean distance above the iliac vessels was 8.9 cm
(range 5.0 to 12.5) (p <0.001). The 4 stones in the
distal ureter (between the iliac vessels and the UVJ)
were significantly closer to the UVJ than to the iliac
vessels. Mean distance below the iliac vessels was
4.9 cm (range 3.5 to 6) and mean distance above the
UVJ was 1.75 cm (range 1.25 to 2.25) (p = 0.001).
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Proximal calculi in 28 patients had a greater mean
axial diameter than distal calculi in 65 (6.1 mm, range
2.0 to 16.3 vs 4.0, range 1.8 to 7.2, p <0.001) as well as
a greater coronal diameter than distal calculi (6.8 mm,
range 1.8 to 15 vs 4.1, range 1.9 to 10.2, p <0.001).
Axial diameter and coronal length moderately corre-
lated with stone position (r = —0.47 and —0.55, respec-
tively, each p <0.001).

DISCUSSION

We examined the veracity of what has long been
taught in urology, that the UPJ, the site where the
ureter crosses anterior to the iliac vessels and the
UVJ are the 3 narrowest points in the ureter and
the likeliest places for stones to lodge.'™ Despite
historical teachings there is a paucity of corroborat-
ing evidence. Older data relied on traditional excre-
tory urography and plain abdominal x-ray to deter-
mine stone location. These studies cannot definitively
identify the site of the iliac vessels and may not be
able to identify the site of the UPJ and UVJ as
accurately as CT.®71° Recent data suggest that the
most common places where stones become impacted
in the ureter may not be at those 3 sites.”
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