
njury to urinary tract in medical practice was first
described on 1030 AD in the opus called

"Al-Kanoun". It was earlier observed by Derry in the
mummy of Henhenit who lived in the court of King
Mentuhotep II on 2050 BC.1 Iatrogenic ureteric injury
(IUI) remains a possibility and morbid sequel in any
abdominal or pelvic procedure. It is more common
compared to non-iatrogenic causes2,3 with an overall
incidence of 0.5-1%.4,5 Recent change in the etiology of
operative ureteric injury has been well documented in
the excellent review of Selzman and Spirnak.6 They
found that obstetric, gynecologic and general surgical
operations are less frequently associated with IUI than
urological interventions. Our study is a retrospective
analysis of 17 patients who sustained IUI during an

I

Objective: To review the ureteric injuries resulting from
obstetric and gynecologic procedures with a comparative
analysis of current pertinent literature.

Methods: From January 1994 - December 1997, the medical
records of all patients who sustained ureteric injuries as a
result of obstetric or gynecologic procedures and managed  at
the Princess Basma Teaching Hospital, North of Jordan were
reviewed. The clinical presentations, investigations, features
of injury and treatment modalities were studied.

Results: There were 17 patients with 19 ureteric injuries
incurred during obstetric or gynecologic procedures during the
study period. Patients were relatively young and presented
with loin pain. The left lower ureter was injured in 11 cases.
Hysterectomy, alone, accounted for 13 injuries mainly in
association with malignancy. Deliveries, in general, were

obstetric or gynecologic procedure, which emphasize on
management and long-term follow-up. An overview of
the current literature is also included.

Methods. From January 1994 to December 1997,
17 patients with IUI were referred to the Urology
Division in Princess Basma Teaching Hospital from
Princess Bade’a Maternity Hospital at the same
province. Both hospitals are located in Irbid Governate,
which is the 2nd largest demographic area in Jordan
with approximately 1.25 million population. These
patients were studied in terms of clinical management
and injury-related characteristics. The ureter was
anatomically divided into: upper, middle and lower
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associated with very low rate of injury. Ureteric ligation was
the most common mechanism of injury (47%). Injuries were
intraoperatively recognized in 41.2% (7/17) of cases. Patients
were treated by either endourological or formal surgical repair.
The overall success rate after an average of 32.3 months of
follow-up was achieved in 89.5% (17/19). This outcome was
not significantly altered by either the features of injury or by
the treatment schedules.

Conclusion: Iatrogenic ureteric injury is still a major cause
of harm and concern. The time taken to detect the injury
remains the most important morbidity-related factor. Recent
trends towards earlier intervention and the use of various
endourological means of repair deserve support and
promotion. 
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She presented within one week with anuria and acute
renal failure. Urgent cystoscopy, retrograde urography
and exploration revealed very badly crushed right
middle ureter and left lower ureter. Repair was achieved
by transureteroureterostomy with left ureteric
reimplantation. One patient lost her kidney due to late
presentation with benign obstructing ureteric stricture
after hysterectomy. There were 2 interesting injuries to
left lower ureters, one with tangential tear and the other
was anchored by a stitch. The anchored ureter was
stented and the other was reimplanted into the bladder
after ascertaining its good vascular supply. Three
patients with ureterovaginal fistulae presented early and
were treated by internal stenting for a period of 6 weeks.
One of them did not heal and underwent reimplantation
later. Two cases of ureteric stricture were managed by
primary operative repair. Attempt for endourological
correction was not entertained due to lack of facilities at
the time of presentation. These 2 cases were diagnosed 2
weeks after the injury (Table 2). Ischemic stricture due
to devascularization usually develops after a longer
period of time and these strictures developed from direct
trauma to the ureter. Long-term follow-up for an average
of 32.2 months disclosed 2 procedure-related failures
with an overall success rate of 89.5% (17/19).
Endourological stenting was curative in 8 of 9 IUI’s
(88.9%) with one ureterovaginal fistula failing to heal
after 6 weeks of double J stenting. The patient had an
early open repair with successful outcome. Operative
repair was successful in 9/10 (90%) injuries. One patient
developed stenosis after 2 months of psoas hitch repair
and underwent early successful revision. There was one
procedure-unrelated and unavoidable renal unit loss due
to delay in presentation.

Discussion. Iatrogenic ureteric injury during
obstetric and gynecological procedures is becoming less
common. Gynecologic surgery has accounted for more
than 50% of these injuries in the past. Recent data have
revealed a very significant drop in such incidence down
to 0.4-2.5%. Obstetric causes, have always been less
frequent. Marked changes in the etiology and pattern of

segments.7 Iatrogenic ureteric injury was defined as any
damage inflicted on the ureter and recognized either
during or after gynecologic or obstetric procedure and
required an unplanned repair or stenting. The recognition
time of injury was arbitrarily divided into:
intraoperative, early (<1 week) and late (>1 week). The
cases, identified postoperatively, underwent various
necessary imaging (anatomical) and functional studies
before institution of the planned intervention. Follow-up
ranged from 12-58 months with an average of 32.2
months. This includes routine clinical assessment, urine
examination, outpatient ultrasonography and at least one
intra venous ureterography (IVU) at 3-month and
one-year visits. Success was defined as symptom and
infection-free patient with no evidence of leak or
obstruction documented by one year IVU. 

Results. Bade'a Maternity Hospital is a very busy
health institution. Table 1 illustrates the number of
obstetric and gynecologic procedures performed yearly
during the specified study period. During the 4-year
study period, 17 women with IUI were referred to the
Urology Division. Their ages ranged from 18-56 years
with an average of 36.6 years. A total of 19 IUI’s were
documented. The laterality of these injuries was left
lower (9 ureters), right lower (5 ureters), right middle
(one ureter), bilateral middle (2 ureters), and bilateral
lower (2 ureters). One ureteric injury occurred during
vaginal delivery, one following right oopherectomy, 4
during cesarean section (CS), and the remaining 13
injuries occurred during hysterectomy (3 cesarean
hysterectomy, 2 hysterectomy for benign conditions and
8 hysterectomy for malignant disease). Among such a
relatively high fertility rate, the probability of IUI during
vaginal (spontaneous or instrumental) was found to be
0.03 per 1000 and CS deliveries  was found to be one
per 1000. Hysterectomy, on the other hand, was
associated with significantly higher rate of injury of 20
per 1000. All injuries encountered in cesarean
hysterectomy were during attempts to arrest severe
bleeding. They were of the blind crushing (clamping)
and ligation types. The most common mechanism of
injury was ureteric ligation (9/19 = 47%), and only 7
patients (41.2%) had their IUI recognized
intraoperatively (Table 2). The most common mode of
presentation was disproportionate loin pain (12/17).
Incontinence was noted in 3 and anuria was noted in 2
patients. The average period for the late presentation was
12.1 weeks. Almost equal numbers of ureters were
managed by either endourological stenting or formal
operative ureteric reconstruction (Table 2). All the cases
were managed actively as soon as the diagnosis was
made. Seven patients required a form of
ureteroneocystostomy and 3 of them had psoas hitch
repair. One patient had severe bilateral ureteric crush
injury associated with right common iliac vein tear and
severe bleeding during hysterectomy for dysfunctional
uterine bleeding. The patient had vascular repair and
homeostasis while the ureteric injury was left unnoticed.

Table 1 - Major obstetrics and gynecology procedures.

Year

1994

1995

1996

1997

Total

Vaginal delivery

  8809

  8574

  8341

  8564

34288

Cesarean section

  878

  789

  947

  925

3539

Hysterectomy

151

142

136

139

568
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IUI resulted from the introduction and increased use of
endoscopic surgery. Urological procedures, for instance,
account for approximately 30% of IUI compared to other
non-urological operations.6,8-10 General surgery is
incriminated in approximately 5-15% of these
injuries,11-14 with increasing number of
laparoscopy-associated trauma.9,15 Significantly higher
incidence is noted during hysterectomy for malignant
disease especially in association with radiotherapy.6,8,16-19

The overall incidence in the current series was 0.02%
with 61.5% (8/13) occurring in these circumstances. All
of our cases occurred while the surgeon was attempting
to achieve homeostasis without proper identification of
the ureter. Obstetric injury in our series is very rare
particularly to the large characteristic denominator of our
population coupled with improved care. Most of these
injuries occur during instrumental vaginal delivery with
or without a history of previous CS.20-22 Another possible
contributing factor, in some countries, is the more liberal
indication for CS.23 Bladder is more commonly injured
in these cases. The injury is usually recognized
intraoperatively or present later with leakage.24,25 Most of
IUI’s are unilateral and involve the left lower
segment3,6,8,16,26 as also seen in this series. Involvement of
the lower part is due to close proximity of the ureter to
the uterine artery and anterior vaginal fornix. The
predilection to the left side is difficult to explain! Major
vascular accidents, as the case reported in our group, are
generally uncommon and have been more likely
encountered in gynecologic operations for malignancy.27

Obstruction with pain or urinary leakage was the most
common mode of postoperative presentation. Among
this group of patients, ligation was the most common
mechanism of injury. Intraoperative recognition rate for
the injury is still universally low. It ranges from
approximately 11-33%.2,3,8,19,28 The value of operative
recognition of IUI cannot be over-emphasized. Various

maneuvers to avoid and recognized it operatively have
been tried with the variable success. Attempts at ureteric
exposure, extra care in high-risk procedures,
preoperative contrast studies and ureteric catheterization
with the urologist’s involvement at an earlier stage are
some of these precautions.29 Significant improvement in
detection was achieved for both bladder and ureteric
injuries by resorting to routine cystoscopy during major
gynecologic operations.30 Treatment of IUI underwent
considerable changes. More emphasis is placed,
nowadays, on early repair with the increasing use of
endourological techniques as the primary option.
Detailed account of various treatment modalities is not
within the scope of this analysis and is to be found in
many reviews and standard urology textbooks.2,6-9,31-39

The rate of ureteric healing over a long-term follow-up
was not significantly dependent on either the site of
trauma or type of repair.8,41 In the current series, all the 7
injuries (5 ligation, one tangential cut, one transection)
diagnosed intraoperatively and treated by stenting or
repair had successful long-term outcome. This was also
the experience of Mendez and McGintry.40 We feel, as
others,6,8,41 that intraoperative correction carries less
morbidity, provides better quality of life and reduces
legal litigations. It does not interfere with future repair
and provides a comparable or even better chance of
success. This notion was beautifully coined by Higgins4

who stated: "The venial sin is injury to the ureter, but the
mortal sin is the failure of recognition".
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