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Abstract
A common cause of ureter trauma is iatrogenic, especially during
gynecologic and obstetric procedures. Early diagnosis is of vital
importance for the successful management of these patients
and depends on the type, anatomic location and length of ureteral deficit. Preoperative placement of ureteral stent does not
seem to reduce incidence of these cases. For extended length

traumas, surgical techniques like Boari flap and Psoas hitch have
been reported, in order to reconstruct ureter and accomplish
ureteroneocystostomy. We describe the case of a patient, who
presented with a deficit of 13 cm after sigmoidectomy. We performed a combination of Boari flap and Psoas hitch successfully
and restored the continuity of urinary tract.

Introduction:

pertension, diabetes mellitus, congestive heart failure,
obstructive lung disease, renal failure and metastatic
Ureteral injury may occur during abdominal or pelvic
cancer are present(25). Rectal surgery
surgery at 0.5-1.5% of cases (2-9). The
was most often associated with injury
leading cause is obstetric/gynecologic
compared with other types of canKey words
surgeries with reported incidence of
cer (25). Unfortunately preoperative
Boari flap, Psoas hitch, iatrogenic
0.07-1.70%(10-20) followed by general
ureteral catheterization, proposed to
ureteral trauma, ureteroneosurgery operations with incidence rangshow a prophylactic effect for such
cystostomy, ureteric stricture,
ing from 0.24 to 1.95%(2,11,21,22,23,24).
events, was not proved to lower the
ureteral injury
Urological procedures, especially endorate of their appearance during a ranscopic such as ureteroscopy and ureterdomized trial (12). The distal ureter is
olithotripsy constitute the third most
the most susceptible part with 91% of
common cause. Halabi et al (25) in a long term study
cases, followed by middle third (7%) and upper third
conducted in the US, involving 2.165.848 colon and
(2%).(2)
rectal surgical procedures with 6027(0.28%)cases of
Surgeons should ideally identify injury intraoperureteric injury, concluded that it occurs more often in
atively since delayed diagnosis can lead to sepsis, uriwomen, especially if major comorbidities such as hy-
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Pic 1. Stay sutures of the bladder
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Pic 2. Bladder dissection and preparation of Boari flap

Pic 3. Boari flap preparation
Pic 4. Creation of ureteroneocystostomy
nomas, urinary fistulas, nephrectomy, abscesses, renal
failure and death (26).
Several techniques are proposed for management of
ureteric injuries depending on degree and location of
the defect. Turner-Warnick and Worth combined principles developed by Dolff, Paquin and Zimmerman et
al(27,28,29,30) to establish ‘’Psoas Bladder-Hitch procedure’’ for ureteroneocystostomy. For defects larger than
6-8 cm a Boari flap can be also performed to achieve
a tension-free anastomosis (27). We present here the
case of a combined Psoas-hitch and Boari-flap repair
of a ureter defect of 13 cm in a 63 year old male after
sigmoidectomy for complicated diverticulosis.

months before admission, presented to our clinic with
fever and flank pain. Ultrasound revealed hydronephrosis of the left side, while CT confirmed this finding along
with a distended ureter up to insertion to the pelvis.
We relieved distention after placing percutaneous nephrostomy guided by ultrasound and X-ray. Attempts
to forward a ureteral-stent both in antegrade and retrograde manner failed. Ureteroscopy was performed
and complete blockage was noted. The combination
of intraoperative and imaging findings suggested the
necessity of a ureteroneocystostomy.

Patient-Methods

Patient was put in supine position under general anesthesia and a Foley catheter was inserted. We used a

A 63 year old male with a history of sigmoidectomy 2.5

Results
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Pic 5. Ureteral tunnel into bladder

Pic 7. Closure of second bladder layer
left extended supra-inguinal hockey stick incision. After
dissecting the external oblique, internal oblique and
transversus abdominis muscles and their aponeuroses,
we accessed the retroperitoneum. After division of the
inferior epigastric vessels we recognized iliac vessels,
spermatic cord and vessels, which we ligated.
We identified the ureter after anatomically dissecting
the lower kidney pole and observed the site of injury
about 2 cm above crossing the iliac vessels. Anatomic
preparation was not possible due to strong adhesions
with right colon. Obliterated site of the ureter was removed and a stay suture was put at 6 o’clock to the
proximal stump while distal was ligated.
We filled with 300 cc of normal saline and then mo-
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Pic 6. Closure of the first bladder layer
bilized urinary bladder, after ligating superior vesical
artery and median umbilical ligament. We passed stay
sutures and performed an oblique incision to the bladder. Due to the extended length of ureteral deficit a
Boari flap was also created to assist a loose ureteral-bladder anastomosis. Then we put three nylon 3-0 sutures
between psoas and detrusor muscles, after securing
common iliac artery and femoral branch of genitofemoral nerve. A submucosal layer through bladder wall
was created and ureter was pulled across it’ s length.
Psoas-bladder sutures were tied and ureter entrance
to the bladder was checked for kinking. Ureter orifice
was tied at bladder wall with 4-0 monocryl sutures and
ureter adventitia was anchored at the entrance of submucosal tunnel. A utereteric stent S-S-6/28 was placed
and sutured to bladder mucosa and detrusor muscle.
Bladder was sutured at two layers and two drain tubes
were left in place. Finally the incision was closed according to anatomic order.

Post-operative course:
Patient did not suffer any major complication during the
post-operative days. An ultrasound revealed no dilation.
Antibiotics were administered for 15 days, drain tubes
removed at day 2, Foley catheter was left in place for
15 days and ureteric stent for 94 days.
We followed patient for 15 months with regular ultrasounds and blood tests per month initially and then
every 3 months and we observed no dilation of the
urinary tract or any other major complication.
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Discussion
Ureteral injury after major surgeries especially of oncological nature is a common culprit. The ideal management includes intraoperative recognition and correction
but this is not the rule.
We describe a patient with a large ureteral stricture
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of 12-13 cm after a sigmoidectomy which was not
recognized early, thus patient presented with a long
stricture months after primary surgery. A combination
of ‘’Psoas hitch and Boari flap’’ technique was used with
both short and long-term success and low incidence of
complications. Therefore we believe that this technique
should be considered in such cases. U

Περίληψη
Μία συχνή αιτία κάκωσης του ουρητήρα
του ουρητηρικού ελλείμματος και τη
Λέξεις
είναι η ιατρογενής, κυρίως σε γυναικολογικές
διενέργεια ουρητηρονεοκυστοστομίας,
επεμβάσεις. Η έγκαιρη διάγνωση, ιδανικά
όπως η παρασκευή κρημνού από το
ευρετηριασμού
Κρημνός Boari, καθήλωση
διεγχειρητικά, είναι ζωτικής σημασίας για
τοίχωμα της ουροδόχου κύστεως(Boari
ουροδόχου
κύστεως
στον
ψοίτη
την αποτελεσματική αντιμετώπιση των
flap) και η καθήλωση της κύστεως στον
μυ,
ουρητηρονεοκυστοστομία,
περιστατικών αυτών και εξαρτάται από
ψοίτη μυ( Psoas hitch). Περιγράφουμε
ιατρογενές τραύμα ουρητήρα,
το είδος, την ανατομική εντόπιση και την
ασθενή με κάκωση του ουρητήρα μετά
στένωση ουρητήρα
έκταση-μήκος της βλάβης. Η προεγχειρητική
από σιγμοειδεκτομή, μήκους 13 εκατοστών,
τοποθέτηση ουρητηρικού stent δεν έχει
στον οποίο διενεργήθηκε συνδυασμός
αποδειχθεί πως μειώνει την επίπτωση του τραύματος στους Boari flap και Psoas hitch με επιτυχία για την αποκατάσταση
ουρητήρες. Σε ασθενείς με εκτεταμένου μήκους κακώσεις, της συνέχειας του ουρητήρα.
έχουν περιγραφεί χειρουργικές τεχνικές για την ανακατασκευή
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