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CASE SUMMARY

A 73-year-old man presented to our
outpatient radiology office for evalua-
tion of abdominal bloating and disten-
tion for the past one year. He reported
the discomfort was made worse with
eating food. Pertinent medical history
included prior cholecystectomy with
evidence of healed midline abdominal
incision, as well as a history of thy-
roid cancer. Due to his surgical history
and presenting symptoms, there was
concern for partial bowel obstruction
secondary to incisional hernia. A com-
puted tomography (CT) scan with oral
and IV contrast, and delayed images at
the kidneys and urinary bladder was
ordered for further evaluation.

IMAGING FINDINGS

CT revealed an unusual enhancing
structure in the left pelvis and left ingui-
nal region. Further evaluation and track-
ing of the object revealed it to be the left
ureter extending into the inguinal canal.
The course of the ureter appeared to
extend into the inguinal canal, make a
sharp turn approximately mid canal, and
then to travel rostrally, where it even-
tually entered the bladder. Addition-
ally, there appeared to be no hernia sac
extending into the inguinal canal. There
appeared to be no evidence of hydrone-
phrosis or proximal ureter dilation, indi-
cating no signs of obstruction despite the
winding path of the ureter (Figures 1-5).

The patient denied urinary frequency,
dysuria, hematuria, or any other geni-
tourinary complaints. Imaging and his-
tory indicated this patient’s extension of
the ureter into the inguinal canal to be
entirely asymptomatic.

DIAGNOSIS
Extraperitoneal inguinal herniation
of the ureter

DISCUSSION

Inguinal herniation of the ureter is a
rare complication of inguinal hernias,
with only about 140 cases reported as
of 2009. Ureteral herniation is more
often due to an indirect inguinal her-
nia (80% of cases) rather than a direct
inguinal hernia (20%). Additionally,
ureteral herniation is classified into two
variants, paraperitoneal (80% of cases)
and extraperitoneal (20% of cases).!
Patients typically remain asymptomatic
and evidence of ureteral herniation is
often found incidentally.

The paraperitoneal classification is
defined by a loop of ureter that descends
with a peritoneal sac into the hernia.
This is an acquired pathology, in that the
ureter develops an adhesion to the peri-
toneal wall which allows it to be pulled
into the herniated sac. Paraperitoneal
ureteral herniation has been highly asso-
ciated with kidney transplants, and intra-
operative transplant risk factors such
as excess length of grafted ureter and
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passing the ureter over (rather than
under) the spermatic cord have been
described in the literature 2

Extraperitoneal inguinal herniation
of the ureter, as seen in our patient, is
rarer than the paraperitoneal classifi-
cation. It is believed to be a congenital
malformation, caused by failure of the
ureter to separate from the mesonephric
duct during development. This results
in the ureter being pulled along with
the testis as it descends into the scro-
tum.? Adhesions to the peritoneum do
not develop, so extraperitoneal ureter
hernias are not associated with a hernia
sac (Figure 6). Since it originates from
a congenital malformation, extraper-
itoneal ureter hernias have also been
found to be associated with other geni-
tourinary abnormalities such as crossed
renal ectopia and nephroptosis.* Evi-
dence of either of these findings should
prompt immediate investigation into the
presence of ureteral herniation, due to
their close association.

Complications associated with ure-
teral herniation are uncommon, and
many cases go unnoticed for years. In
cases of ureteral obstruction, symptoms
will present as a unilateral obstructive
uropathy. Higher degrees of ureteral
obstruction can then progress to hydro-
nephrosis and renal failure. A more
common cause of complications is
due to inadvertent damage to the ure-
ter during inguinal hernia repair. Since
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FIGURE 1. Axial bladder delay CT image at the level of the supe-
rior portion of the bladder showing the left ureter coursing anteriorly

towards the inguinal canal.

FIGURE 2. Axial bladder delay CT image showing the ureter within
the inguinal canal. Here you can visualize two cross-sections of the

left ureter. The more anterior section is just proximal to the hairpin
turn within the inguinal canal, and the more posterior section is just
distal to the hairpin turn within the inguinal canal. The distal portion
tracks posteriorly and inserts into the bladder.

FIGURE 3. Axial bladder delay CT image showing the hairpin turn of

the left ureter within the inguinal canal.

diagnostic imaging is often not indicated
prior to repair of reducible inguinal her-
nias, many ureteral herniations go unno-
ticed until direct visualization by the
surgeon intraoperatively, or when symp-
toms arise postoperatively >

Diagnosis via imaging has tradi-
tionally been by antegrade pyelogra-
phy, and more recently clinicians have
begun to utilize CT intravenous pyelog-
raphy.'® Retrograde pyelography for

unilateral obstructive nephropathy can
also reveal this condition. Imaging
will reveal a characteristic “curlicue”
course of the ureter that extends into
the inguinal canal and scrotum.” This
condition has also been diagnosed on
ultrasound when evaluating inguinal
and scrotal pathology and symptom-
atology. Sonography will show an
anechoic structure that extends into
the inguinal canal and scrotum that

FIGURE 4. Axial bladder delay CT image showing the insertion of
the left ureter into the bladder (arrow) in the normal anatomical posi-
tion. A portion of redundant left ureter can be visualized (arrowhead)
in a far more anterior position than what is anatomically normal.

lacks vascular pulsatile flow on color
Doppler.57

Surgical correction of ureteral her-
niation is indicated if the physician is
fortunate enough to make the diagno-
sis prior to the intraoperative period.
In cases of obstructive uropathy, phy-
sicians typically opt for percutaneous
nephrostomy tube placement in order
to normalize creatinine levels prior to
surgical correction.®® Ureteral stent
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FIGURE 5. Coronal bladder delay CT image at the level of the inguinal canal showing the
left ureter as it turns within the left inguinal canal.
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FIGURE 6. Diagram showing the structural differences between paraperitoneal and extra-
peritoneal ureteral herniation. Paraperitoneal (left) involves adhesion of the ureter to peri-
toneum, and then subsequent descent of peritoneum into the inguinal canal and possibly
scrotum. The ureter in extraperitoneal (right) hernias descend into the inguinal canal via
connection to the mesonephric duct, and thus are not associated with a peritoneal sac.

placement prior to surgical correction
has also been recommended, in order
to facilitate easy reduction and mini-
mize damage to the ureter.! Some cases
require only simple hernia reduction
with repair, taking extra care to not
damage the incarcerated ureter.® Some
surgeons, due to the redundancy of the
ureter or presence of strangulation,
opted for resection of the ureter with
anastomosis or reimplantation into the
bladder.®”1° Patients typically show a
good response to treatment when identi-
fication of ureteral involvement is made
prior to surgical repair.

CONCLUSION

Inguinal herniation of the ureter is
a rare, typically asymptomatic, uro-
logical finding that is often diagnosed
incidentally via radiological evaluation

of unrelated symptomatology, or intra-
operatively during surgical inguinal
hernia repair. With our case, extraper-
itoneal inguinal herniation of the ureter
was diagnosed incidentally in a man
presenting to our outpatient radiol-
ogy office for evaluation of possible
bowel obstruction. Inguinal hernia-
tion of the ureter is classified as either
paraperitoneal or extraperitoneal,
with extraperitoneal being slightly
less common. Patients are typically
asymptomatic and live with this con-
dition for years, but can present with
findings of unilateral obstructive urop-
athy in rare instances. Diagnosis is
typically incidental via radiographic
studies or direct observation intraop-
eratively during inguinal hernia repair.
Treatment options range greatly from
observation to surgical correction with
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resection and reattachment of the ure-
ter. Better awareness of this uncom-
mon condition is important to help
prevent serious surgical complications
during inguinal hernia repair.
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