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INTRODUCTION:
Iatrogenic ureteric injury is def ined as any
inadvertent injury to the ureter during any surgical
procedure in or around the ureter which necessitates
an additional period of observation or intervention
either endoscopic or open surgery.1 Ureter may be
injured during any difficult abdomino-pelvic surgical
procedure which may be gynecological, obstetrical,
urological or general surgical. Gynecological
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Department of Urology, Jinnah Postgraduate Medical Centre (JPMC) Karachi, from
January 2013 to December 2019.

Total abdominal hysterectomy was the most common surgical procedure resulting in ureteric
injury. During the operation good surgical technique with identification of course of the
ureter is important step to decrease the risk of injury.

All cases of ureteric injuries referred to urology section from other departments of the
hospital were included. All pertinent details for diagnosis, operative procedures and
postoperative complications were recorded. A regular follow up was done of all patients.
Descriptive statistics were used to present data.

To analyze presentation and outcome of the management of iatrogenic ureteric injuries
caused by different non-urological procedures.

A total of 48 iatrogenic ureteric injuries in 45 patients were managed during the study
period. Mean age of the patients was 34.55±8.74 year. There were 40 females (88.9%)
and 05 males (11.1%). Out of the total ureteric injuries, 28 (58.3%) were on left side, 20
(41.7%) on right side inclusive of three bilateral trauma. Distal ureteric injuries were most
commonly encountered (n=43 - 89.5%), followed by mid-ureteric (n=3 - 6.2%) and 2 (4.2%)
in proximal ureter.

Gynecological and obstetrical procedures resulted in most of the injuries (n=36 - 80.0%),
followed by general surgical procedures (n=9 - 20.0%). Abdominal hysterectomy was the
most common gynecological procedure where ureter was injured while laparoscopic
colectomy was the most common general surgical procedure resulting in similar trauma.
Majority (71.1%) of the patients were diagnosed in early postoperative period. Percutaneous
nephrostomy was the most common (44.31%) palliative operative procedure performed.
Uretero-neocystostomy was the most common definitive operative procedure performed
in 22 (48.8%) patients. Nephrectomy was necessary in 8.8% of patients. The success rate
was 91.1%.
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surgeries especially hysterectomies, are still the
most common causes of iatrogenic ureteric injury.
The close proximity of the ureter to the uterus and
cervix increase the chances of injury specially if the
uterus is enlarged or the dissection is difficult due
to malignancy and adhesions.2 The incidence of
ureteric trauma during gynecological surgeries
ranges from 0.1% to 1.5% for benign cases and <
5% for oncological procedures.3 Recent trends of
minimal invasive gynecological surgeries had shifted
the predominant cause of iatrogenic ureteric injuries
f rom uro logy to  gynecolog ica l  surger ies. 4

Laparoscopic gynecological surgery is now
responsible for the highest rate of ureteric injuries
(64%) compared with 26% for general surgery and
10% for urological procedures.5

Literature suggests that prognosis is better when
injury is detected intraoperatively and immediate
repair is performed.6 The method of repair depends
upon the level of injury and length of normal proximal
ureter. Injuries of proximal third ureter are repaired
usually by end to end ureteric anastomosis, while
middle third injuries are preferably repaired by either
end to end anastomosis or a Boari’s flap with ureteric
re-implantation. The injuries to distal third are usually
repaired with uretero-neocystostomy with psoas
hitch.7

The purpose of this study was to present our
experience in the management of iatrogenic ureter
injuries caused by non-urological procedures mainly
from gynecological and general surgical departments,
i ts  var ious c l in ical  presentat ion,  t iming of
presentation, type of injury, site of ureteric injury
and methods of repair, its success rate and overall
outcome.

METHODOLOGY:
This was a retrospective descriptive case series
conducted in the Urology Department of Jinnah
Postgraduate Medical Centre Karachi. Records of
all patients with ureteric injuries managed between
January 2013 to December 2019, with minimum
follow up of one year were analyzed.

The data of 45 patients with 48 iatrogenic ureteric
injuries including three bilateral ureteric ligation
were reviewed. All patients of ureteric injuries were
referred from the different departments including
gynecology & obstetrics and general surgery. Injuries
caused by urological procedures were excluded
from this study. The recognition time of injury was
arbitrarily divided into intraoperative, early and late.1

An intraoperative recognition was defined as injury
noticed during surgery, while an early recognition
was labeled when diagnosed dur ing ini t ia l

postoperative hospital stay within a week and
manifested as increased urinary drain output,
prolonged ileus, urinoma etc. This was diagnosed
on the basis of clinical presentation and confirmed
by ultrasonography, intravenous urography or CT-
urogram. Late presentation was defined as patients
coming after months to year and present as having
hydronephrosis, ureteric stricture formation and non-
functional kidney.

Pertinent details like indication for surgery, type of
surgery, location of injury, laterality, method of repair,
time of recognition of injury, surgery performed and
its outcome were recorded. A repair was defined
successful when there was no anastomosis related
complications noted with preservation of ipsilateral
renal function. Follow up was made in the outpatient
department with ultrasound KUB done at two month
interval. If there was any finding of hydronephrosis,
then intravenous urography (IVU) or CT urogram
were advised. The statistical analysis was done
using Statistical Package for the Social Sciences
(SPSS, Version 20.0). For categorical variables,
frequency (percentage) was used, and for continuous
variables mean + SD calculated.

RESULTS:
There were 48 iatrogenic ureteric injuries in 45
patients. This included 40 females (88.9%) and 05
males (11.1%). The mean age of the patients was
34.55+ 8.74 (from 26 year – 70 year) year. Of the
total injuries, 28 (58.3%) were on left side and 20
(41.7%) on right side. This included three bilateral
injuries. Two (4.2%) injuries were in proximal ureter,
3 (6.2%) in mid ureter and 43 (89.6%) in distal ureter.

The causes of ureteric injuries according to specialty
are mentioned in table I. Gynecological and
obstetrical cases accounted for majority of cases
(n=36 - 80.0%), followed by general surgical
procedures (n=9 - 20.0%). Abdominal hysterectomy
was the most common surgical procedure resulting
in ureteric injury, while laparoscopic colectomy was
the  most  common  general surgical procedure.
The types of various ureteric injuries are given in
table II.

Regarding time of clinical presentations, only 11
patients (24.4%) were diagnosed during surgery. Of
these nine were from gynecological department,
while  two from  general surgical department. They
were mostly managed with uretero-ureterostomy
and ureteric re-implantation either directly or with
Boari’s flap and DJ stenting with good result. Thirty-
two (71.1%) patients were identified in early
postoperative period (1 day -7 days with the average
of 3 days). Out of all early presenters, 25 were
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gynecological cases, and seven general surgery
patients. Their usual mode of presentations were
no urine output in urine bag in bilateral ureteric
involvement, increased urinary output from
abdominal drain, abdominal urine collection
(urinoma) that presented as tender swelling and
continuous urinary discharge from vagina (uretero-
vaginal fistula). Out of 25 gynecological patients
three were anuric because of bilateral ureteric
ligation, 16 presented with increased urinary output
from the drain (urinoma) while remaining 6 presented
as uretero-vaginal fistulae.

These patients were managed with percutaneous
nephrostomy as proximal diversion to salvage kidney,
minimize urine leakage and promote healing if it
was a small injury. After 2-weeks interval endo-
evaluation was performed with ante and retro-grade
ureterogram to assess the exact site and size of
ureteric injury and a gentle attempt of ureteroscopy
and DJ stenting was also made. This was successful
in five patients. A second delayed attempt of
ureteroscopy and DJ stenting was tried after two
months which was successful in another six patients.
Remaining patients needed definite open operative
treatment (delayed uretero-ureterostomy  in four
patients and ureteric re-implantation in 18 patients
with or  without Boari’s flap). Six of these patients
had uretero-vaginal fistula. Late presentation was
observed in 2 (4.4%) patients who presented after
one year of hysterectomy as unilateral asymptomatic
massive hydronephrosis and non- functioning kidney.
These were the missed injuries and needed
nephrectomies. The details of operative procedures
are shown in table III.

In nine general surgery patients ureteric injury
occurred. Left sided colectomy was the most
common cause of ureteric injury noted in five patients
(two were open while three due to laparoscopy).
Two pat ients underwent  exc is ion of  large
retroperitoneal tumors of whom one was diagnosed
as chordoma where the big segment of ureter was
excised inadvertently, resulting in loss of proximal
segment of ureter. They were managed with open
nephrostomy with ureteric ligation. One of these
patients died due to early surgical complication not
related to renal issue, while second needed
nephrectomy after two weeks. One more case with
prolapsed rectum was managed with laparoscopic
sigmoid sacropexy using prolene mesh resulting in
left ureteric ligation, ultimately needed ureteric
implantation. Another patient underwent Hartmann’s
procedure due to diverticulosis with end-colostomy
one year back. He sustained ureteric injury during
reversal of colostomy resulting in urinoma formation.
He was managed with percutaneous nephrostomy.
DJ stenting was attempted but not successful. Later
open uretero-ureterostomy was performed after six
months with smooth recovery and preservation of
ipsilateral renal unit. Total of four (8.8%) nephrectomies
were performed, in one because of large retroperitoneal
tumor, second due to leakage of an emergency uretero-
ureterostomy, two due to severe hydronephrosis and
non-functioning kidney. The success rate was 91.1%.

DISCUSSION:
The overall incidence of iatrogenic ureteric  injury
is 0.3-1.5 % and more than half is attributed to
gynecological procedures.8,9 Nine percent of all
ureteric injuries occur during colorectal resection
especially during operation on rectal cancer cases.10
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Table  I: Causes of Non Urological Iatrogenic Ureteric Injuries (n=45)
Surgical Procedures Number Percentage (%)

Gynecology and Obstetrics 36 80.0%

Abdominal Hysterectomy 23

Ovarian Cystectomy 05

Cesarean Section 08

General Surgery 09 20.0%

Colectomy 05

- Open 02

- Laparoscopic 03

Retroperitoneal Tumor 02

Laparoscopic Sigmoid Mesh Fixation 01

Colostomy Closure 01

Total 45
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Table  II: Types of Ureteric Injuries (n=48)

Number Percentage (%)Types of Ureteric Injury

Ureteric Transections 27 35.41%

Ureteric Ligations 13 16.66%

Loss of Ureteric Segment 02 4.16%

Uretero-vaginal fistula 06 12.50%

Total 48 100%

In developing countries, open gynecological and
obstetrics surgical induced  iatrogenic ureteric
injuries account for 50-70% of the cases.11 However,
in developed countries due to reduction in number
open gynecological procedures in last two decades
a marked increase in iatrogenic ureteric injuries are
reported due to laparoscopic procedures.12

In our study, female were affected much more than
males due to gynecological  and obstetr ic
procedures. The similar results were reported in
other studies with female preponderance.1,11 This
is opposite in urological injuries where male patients
are affected more frequently.13 The mean age of
the patients in our study was 34.55 + 8.74 year,
which is similar to other studies. This indicates that
majority of female patients are affected in the middle
of their reproductive age.

In our study 80% of the patients had gynecological
procedures of which open total  abdominal
hysterectomy (TAH) accounted for 51.1% of all
cases. Chianakwana GU et al in his review of
urological injuries also mentioned TAH representing
87.5% of all causes of iatrogenic ureteric injuries.14

In studies from sub-saharan Africa, cesarean section
was reported as the most common cause for ureteric
injuries surpassing hysterectomies.15 Transection

of ureter was the most common type of injury in
35.4% followed by ligation (16.6%) in our study.
Oboro et al also reported the similar results though
ureteral ligation is most common injury in many
studies.16 In laparoscopic gynecological surgeries
a different pattern is observed where complete
transaction is the commonest injury noted in 61%
of patients.17

Regarding location the literature showed that the
lower one third of ureter is the most common site
of injury. Our study also showed a similar pattern
with 89.6% patients sustained injury at distal ureter.
A study by Hasanali reported 79.0% injuries in distal
ureter.18 Al-Awaidi K et al  also mentioned 64.6%
injuries of distal ureter.19 This is because of the
close relation of ureter to uterine vessels and located
just 12mm away from vagina at the base of cardinal
ligaments which is the most common site of injury.20

Left ureter is closer to the cervix than right one and
most of the general surgical procedures in our study
were left sided like left hemi-colectomy, sigmoid
diverticulosis and mesh placement in prolapsed
rectum resulting in frequent left ureteric injuries as
reported in other studies.20

The rate of intraoperative diagnosis is best in endo-
urological procedures (62.5%) followed by open
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Table  III: Operative Procedures Performed ( n=88)

Number Percentage (%)Treatment

Immediate(intraoperative) ureteric repair with Double J
stent (End to end anastomosis)

08 9.09%

Percutaneous nephrostomy/ Open nephrostomy 39 44.31%

Early ureteroscopy with DJ stenting 05 05.68%

Delayed ureteric repair (End to end anastomosis) 04 04.54%

Ureteric re-implantation with psoas hitch 15 17.04%

Ureteric reimplantation with Boari’s  flap 07 07.95%

Delayed ureteroscopy  with DJ stent 06 06.81%

Nephrectomy 04  8.8%

Total 88 100%



procedures (43.5%) but minimal in laparoscopic
procedures (12.5%).21 This can be explained by lack
of haptic feedback in laparoscopy along with the
fact that thermal injury during laparoscopic diathermy
takes few days to manifest clinically. In non-urological
ureteric injuries only one third of ureteric injuries
were diagnosed intraoperatively and 50-70% injuries
were discovered late.22 Controversy exists in the
management of these patients. Some urologists
recommend immediate repair while others advise a
delayed repair in patients with sepsis, extensive
hematoma  etc.23 They need a period of upper tract
drainage either by internal drainage (double J stent)
or external drainage (percutaneous nephrostomy)
prior to definite surgery. Nephrostomy worked by
redirection of urine flow, and in combination with
double J stent, it may allow for complete healing of
partial ureteric injury in 8-12 weeks.24 It also
preserves renal function, control sepsis, allow ante-
grade contrast study to localize site and type of
ureteric injury and may permit ante-grade ureteric
catheterization.25

CONCLUSION:
Total abdominal hysterectomy is still the most
cause in our setup. Early diagnosis and treatment
may result in better outcome. Close clinical vigilance
in early postoperative period with a low threshold
for using IVU and CT scan will minimize the chance
of delayed diagnosis.
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