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Introduction The incidence of ureteral damage during abdominal surgery is <1%. Repair of these lesions 
can be performed immediately when the injury is detected or deferred when it has been missed.
Material and methods We retrospectively reviewed ureteral injuries that required surgical repair and 
were made during gynaecological and general surgery procedures between the years 2004 and 2016.  
We compared the clinical and functional outcomes between immediate and deferred repair.
Results We registered 84 lesions after 4000 abdominal procedures (2.1%). A total of 20 injuries were noted 
during general surgery interventions (24%) and 64 during gynaecological procedures (76%). The approach  
was laparoscopic in 66 of these cases and open in the other 18. Mean time of follow-up was 24 months.  
Immediate repair was accomplished in 35 cases (41%) and deferred in 49 (59%), with a median time to repair 
of 5.7 months. The laparoscopic approach was more frequent in deferred repairs (76% vs. 16%), while the 
open approach was more common in immediate repairs (54% vs. 40%).  
Procedures used for ureteral repair included 62 ureteral reimplantations using a psoas hitch technique, 8 end-
to-end ureteral anastomoses, 6 ureterorraphies and 6 ureteral catheterisations. Two nephrectomies were  
also performed. Success rates and complications were similar for both immediate and deferred procedures 
(68% vs. 73% and 26% vs. 23% respectively, both p >0.05).
Conclusions The occurrence of ureteral injury during abdominal surgery is low. Immediate repair is 
preferred when feasible, but delayed recognition of the injury is more common. We found no difference 
between immediate and deferred repair in terms of success rates.
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procedures, hysterectomy and surgery involving pel-
vic tumours are the most frequent cause of ureteral 
injuries, followed by deep endometriosis and caesar-
ean section. Colorectal (especially abdominoperi-
neal resection and sigmoid colectomy) and urologic 
operations (especially endoscopic interventions) are 
also causes of ureteral injuries. In ureteroscopic pro-
cedures, most lesions are minor but may sometimes 
be serious (e.g. complete ureteral avulsion) [3].
Iatrogenic ureteral lesions can result from various 
mechanisms: ligation or kinking while suturing, 
crushing from a clamp, partial or complete transection, 
thermal injury, or ischaemia from devascularisation.  

INTRODUCTION

Iatrogenic injury to the urogenital tract, although 
rare, is an important subject for any urologist. Ap-
propriate investigation and treatment of suspected 
trauma, whether in the acute or delayed setting,  
is critical to reduce the potential impact of later 
complications. Ureteral injuries are possible compli-
cations during abdominal and pelvic interventions. 
The overall incidence of ureteral injury varies be-
tween 0.5% and 10% [1]. Gynecological procedures 
are the main cause of these kinds of lesions; yet the 
injury rate is less than 1% [2]. Among gynecological 
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lesion (above or below the iliac vessels) and surgical 
technique applied to repair the injury (including the 
need of nephrectomy) was collected for each group.

Injury management

Diverse reparation techniques can be applied to 
restore the damaged ureter. Immediate diagnosis  
of a ligation injury can be managed by de-ligation 
and stent placement. Partial injuries can be re-
paired immediately with a stent or urinary diversion  
by a nephrostomy tube. The surgical approach for an 
immediate repair relied on the initial approach of the 
main surgery. In laparoscopic procedures, the injury 
management was also laparoscopic, and open repair 
was used in open procedures.
Injuries diagnosed later are usually treated initially 
by a nephrostomy tube with or without stenting. 
Retrograde stenting is often unsuccessful in this 
setting. The surgical approach in these cases was 
laparoscopic when feasible. Open surgery was re-
served to those cases where a difficult laparoscopic 
approach was foreseen (i.e. multiple abdominal sur-
geries, radiotherapy). To be noted, laparoscopy was 
not completely established in our department at the 
beginning of this study, so a few initial cases were 
directly managed by open surgery too. Deferred sur-
gical repair is often necessary based on the location 
and the degree of injury. The most common methods 
of ureteral reconstruction include ureteroureteros-
tomy and ureteroneocystostomy. For distal ureteral 
lesions (most common) we performed a ureteral 
reimplantation using the Lich-Gregoire technique. 
A psoas-hitch was also performed when needed to 
achieve a tension-free anastomosis. In general, ure-
teral stents inserted during these procedures were 
withdrawn after 4–6 weeks.

Follow-up

Intravenous urography (IVU) or computerized to-
mography (CT)-urogram were routinely performed 
one month after the ureteral reparation to confirm 
that there was no anastomotic leak. Technetium 
99m (Tc99m) and MAG-3 renogram were also per-
formed after reparation to determine renal function-
al uptake ratio and excretion. Blood tests including 
serum creatinine were performed at 3 and 9 months, 
1 year and 2 years after surgery.
Outcomes and success rates for both groups were 
determined by the following parameters: blood tests 
such as creatinine and glomerular filtration rate 
(GFR), renal loss function or atrophy in renogram 
studies (we recognized renal atrophy when renal 
functional uptake ratio was lower than 20%); vesico-

Occult ureteric injuries occur more often than are re-
ported and not all of them are diagnosed intraopera-
tively [3].
Management of these injuries depends on many fac-
tors including their nature and location and in some 
cases ureteral repair is needed. The aim of urologic 
reconstructive procedures is to excise an obstructing 
segment. Such segments are usually from scar tissue 
from trauma or iatrogenic causes. Following excision 
of an obstructed segment (or scar tissue), mobiliza-
tion of the two ends of reconstructive areas is done; 
this is followed by performing a tension-free anas-
tomosis. If there is any tension, recurrence of this 
stricture or anastomotic disruption may occur. Thus, 
tension-free anastomosis is critical [4].
There is no significant difference between the open 
and laparoscopic approach for ureteral lesions, al-
though fewer injuries to the ureter are recognized 
immediately with the laparoscopic approach. In case 
of recognition of the ureteral lesion during surgery, 
immediate repair should be performed. This can 
save the patient further complications and surgical 
procedures. When these injuries go unnoticed, early 
or delayed postoperative complications may arise 
(ileus, fever, high drainage discharge, flank pain, oli-
guria/anuria, vaginal leaking in case of fistula, renal 
atrophy). In these cases, upper urinary tract drain-
age and deferred repair are proposed due to the 
ongoing inflammatory reaction and risk of surgical 
failure [5, 6].
The aim of this study was to review our 12-year ex-
perience in ureteral injury repair, comparing clinical 
and functional outcomes between immediate and de-
ferred interventions.

MATERIAL AND METHODS

We retrospectively reviewed the ureteral injury le-
sions which occurred during gynaecological and 
general surgery procedures in our centre between 
the years 2004 and 2016. This study received ethi-
cal committee approval from our institution. Preop-
erative data collected from patient's charts was: age, 
gender, body mass index (BMI), previous abdominal 
interventions, previous radiotherapy and condition 
that lead to surgery and surgical approach (open  
vs. laparoscopic).
We clustered ureteral injuries into two groups de-
pending on the time of recognition of the lesion 
(immediate/intraoperative vs. delayed). We defined 
immediate repair when the injury was noticed and 
corrected within the first 72 hours after surgery and 
delayed when managed afterwards. For the delayed 
group, clinical manifestations that led to ureteral in-
jury recognition were also recorded. Location of the 
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ureteral reflux (VUR) grade 2 or higher demonstrat-
ed by voiding cystourethrogram (VCUG), and ure-
teral stenosis shown by IVU or CT-urogram. Median 
follow-up time was 24 months (2–144).

Statistical analysis

Data was analyzed with SPSS v.11.5. Statistical sig-
nificance was considered when p <0.05. Quantita-
tive variables were described in terms of mean and 
standard deviation values. Qualitative variables were 
described in terms of absolute and percentage values. 
Association between qualitative values were analyzed 
with Chi-square test or Fisher's exact test. Associa-
tion between quantitative variables was analyzed 
with ANOVA test or Student's t test when indicated.

RESULTS

We registered 84 cases of ureteral injury in over 4000 
surgical interventions (2.1%). Sixty-four of them 
(76%) occurred during gynecological procedures, 
while the other 20 cases (24%) during general sur-
gery procedures. Patient's demographics are shown 
in Table 1.
The surgical approach related with the ureteral le-
sion was laparoscopy in 78% of the cases (66) and 
open surgery for the other 22% (18). The location  
of the lesion was more frequently below the ureteral 
crossing of the iliac artery (distal ureter) when com-
pared to middle or proximal (88% vs. 12%). A total  
of 3 cases of bilateral lesions were reported (2 of them 

during laparoscopic hysterectomy and the other one 
during open hysterectomy).
Ureteral lesions were misdiagnosed in 49 of the pa-
tients (59%), 42 of them after laparoscopy and 7 dur-
ing open surgery. The main clinical manifestation 
was flank pain and hydronephrosis documented by 
renal ultrasound. Other clinical manifestations are 
listed in Table 1.
Imaging techniques used to confirm the diagnosis 
and study the ureteral lesion were CT urogram, 
IVU and/or antegrade pyelography if a percutaneous 
nephrostomy was placed. Vesico-vaginal fistula was 
recognised in 17 cases (20%).
Delayed ureteral reparation was accomplished after 
ureteral catheterization or percutaneous nephrosto-
my, in a mean time of 5.7 months (1–14). Intraopera-
tive ureteral reparation was performed in 35 cases 
(41%).

Table 1. Demographics and clinical manifestations Table 2. Characteristics of immediate versus deferred reparation

Age median (range) 49 (22–83)

Gender N (%)
Male
Female

15 (17)
69 (83)

Surgical Dept. N (%)
General surgery
Gynaecology

20 (23)
64 (77)

Condition N (%)
Benign
Malignant
Radiotherapy N (%)
Abdominal surgery N (%)
Laparoscopic
Open

44 (53)
40 (47)
13 (15)
25 (29)
66 (78)
18 (22)

Lesion location N (%)
Suprailiac
Infrailiac

10 (12)
74 (88)

Clinical manifestations N (%)
Flank pain
Vaginal leaking
Fever
Renal failure
Anuria

26 (53)
17 (35)

4 (8)
1 (2)
1 (2)

Immediate N (%) Deferred N (%) p-value

Initial approach

Open 11 (31) 7 (14) <0.05

Laparoscopic 24 (69) 42 (86) <0.05

Repair approach

Laparoscopic 14 (40) 37 (76) <0.05

Open 19 (54) 8 (16) <0.05

Endoscopic 2 (6) 4 (8) >0.05

Repair procedure

Direct reimplantation 20 (57) 42 (86) <0.05

Open 20 7  

Laparoscopic – 35  

T–T anastomosis 7 (20) 1 (2) <0.05

Open 7 1  

Laparoscopic – –  

Ureterorraphy 6 (17) – –

Open 6 –  

Laparoscopic – –  

Pigtail catheter 2 (6) 4 (8) >0.05

Nephrectomy – 2 (4) –

Open –    

Laparoscopic – 2  

Late complications 9 (26) 11 (23) >0.05

Renal atrophy 4 (11) 5 (11)

Vesicoureteral reflux 1 (2) 2 (4)

Ureterohydronephrosis 4 (11) 4 (8)

No complications 24 (68) 36 (73) >0.05

Exitus 2 (6) 2 (4) >0.05
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tive phase. Patel et al. [8] made a systematic review  
of the literature on this topic, and concluded that 
routine intraoperative cystoscopy improves the le-
sion detection rate for both ureteral and vesical le-
sions. We do not perform systematic cystoscopy  
to our patients for various reasons. First, a high per-
centage of lesions (ischemic lesions, partial ureteral 
obstructions) will have a late onset and still will not 
be detected with this measure. Moreover, even if in-
traoperative cystoscopy indeed improves the injury 
detection rate, we do not believe this measure is ap-
plicable on a daily basis, because of the high volume 
of interventions. It could be useful in complex cases 
and/or those where the suspicion of ureteral lesion 
is high [3].
Laparoscopic procedures are settling as the gold 
standard approach for a steadily growing number 
of procedures, due to the upward tendency for mini-
mally invasive techniques. A study from Moen et al 
[9] showed a reduction in the number of open hys-
terectomies from 77% to 35.2% in favour of laparo-
scopic hysterectomies between the years 1989 and 
2009. The laparoscopic approach clearly has a higher 
rate of ureteral injury lesions in our series (78% vs. 
22%). This could be explained by two overlapping 
reasons: the extension of the laparoscopic technique 
throughout the different fields of surgery and the 
growing laparoscopic training process that comes 
with it. Our research started in 2004, coinciding with 
the implementation of the laparoscopic technique in 
both gynaecology and general surgery in our centre. 
In addition to this fact, our institution is a nation-
wide reference centre in the field of deep pelvic en-
dometriosis, with many complex cases that lead to 
a higher number of ureteral lesions (Figures 1A-C).
We do not believe that the laparoscopic approach 
has a higher rate of ureteral lesions than the open 
approach if the surgeon has enough laparoscopic ex-
perience. However, it is likely that the laparoscopic 
approach has a lower rate of intraoperative injury 
detection, due to the reduced operative field. In our 
series, from the 18 cases of ureteral injury during 
open surgery, 11 of them (61%) were immediately di-
agnosed, while only 36% of the ureteral injuries (24 
of 66 cases) were recognised intraoperatively. This is 
the reason why deferred ureteral reparation is more 
frequent.
In our series, the laparoscopic approach was pre-
ferred for deferred ureteral reconstruction (76% of 
the cases), in comparison to 40% when reparation is 
immediate. It is true that the surgical approach in 
immediate ureteral reconstruction cases is subject to 
the one decided for the original surgery and to the 
laparoscopic experience of the urological team at-
tending the emergency. Our mean time to reparation 

Data referring to the elective surgical approach 
for the ureteral injury repair and the type of sur-
gery performed, are shown in Table 2. To be noted, 
open surgery was the elective approach for imme-
diate reparation (19 vs. 8; p <0.05), in contrast to 
delayed procedures, where a laparoscopic approach 
was preferred (37 vs. 14; p <0.05). Also, ureteral 
reimplantation was the most performed procedure 
in deferred repair, while direct anastomosis was the 
most frequent choice for immediate repair. Two cas-
es ended in nephrectomy (one case of pyelonephritis 
with multifocal abscesses after percutaneous neph-
rostomy, the other after chronic pyelonephritis and 
renal atrophy).
As for late complications regarding the ureteral le-
sion, we found no statistical significance between im-
mediate and delayed reparation. Most frequent late 
complications were renal atrophy and ureterohydro-
nephrosis in both groups, followed by vesicoureteral 
reflux. Two patients passed away in each group, all 
of them because of their previous medical condition. 
Complete data are recorded in Table 2.
Success rate was achieved in over 70% of cases, ex-
pressed in terms of clinical improvement, measured 
by patient satisfaction in the first outpatient clinic 
visit and improvement in excretion of contrast  
by the affected kidney in intravenous urography 
(IVU) done at 6 months and resolution of obstructive 
pattern in the affected kidney renogram at 6 months, 
defined as urine excretion improvement with diuret-
ics (furosemide).

DISCUSSION

In this study, we present a large series on ureteral in-
jury lesions. The ureteral lesion rate during abdomi-
nal surgery is very low (2.1%). Immediate ureteral 
reparation was more frequent in cases of open than 
laparoscopic surgeries (open: 11 vs. 7; laparoscopic: 
24 vs. 42; p.<0.05 respectively). For the same rea-
son, the open approach was also significantly high-
er in immediate reparations and the laparoscopic 
approach for deferred cases. Success rates were 
similar for both open and laparoscopic approaches  
(68 vs. 73, p.<0.05). Also, no significant differences 
were seen between the open and laparoscopic ap-
proach in terms of late complications.
Immediate ureteral lesion repair requires the in-
traoperative diagnosis of the injury, which in many 
cases does not occur, especially during laparoscopic 
procedures. Vakili et al. [7] present a series of cases 
with a recognition rate of intraoperative ureteral le-
sions between 6.7–12.5% and up to 35% when vesi-
cal lesions occurred. In our series, most cases (59%) 
were diagnosed during the immediate postopera-
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after laparoscopic hysterectomy, who also had other 
concomitant complications.
For many urological procedures, laparoscopic access 
has been shown to be effective in reducing morbidity, 
postoperative length of hospital stay, time of return 
to working life, and improving the aesthetics of the 
scar, while not compromising the functional results 
of conventional open surgery. New advances in this 
area include the development of other techniques 
such as surgery through natural orifices (natural 
orifice transluminal endoscopic surgery [NOTES]) 
and through laparoendoscopic single port surgery 
(laparoscopic-endoscopic single site surgery [LESS]). 
NOTES, in its strictest sense, implies not using any 
abdominal port. The obvious disadvantage of this 
type of surgery involves the complete loss of triangu-
lation, partial loss of visibility, insufficient traction 
and a serious conflict of space. Laparoscopic surgery 
using small ports is another step towards gaining 
better cosmetics results [9–13].
Neocystostomy with ureteral reimplantation is in-
dicated in patients with distal ureteral obstruction 
secondary to stricture, fibrosis, radiation changes, 
iatrogenic causes, etc. The goal is to bypass the ob-
structed ureteral segment and reimplant the ureter 
into a separate site in the bladder. In all our patients, 
we adhered to the prescribed surgical principles for 
repair of ureteral transections. These involve ad-
equate ureteral debridement and careful mobiliza-
tion, a spatulated, tension-free, watertight anasto-
mosis over a ureteral stent, and placement of a drain. 
However, the main concern with direct anastomosis 
is that the blood supply to the ureter could be com-
promised, resulting in stricture formation, ureteral 

was 5.7 months (1–14). This wide range of time to 
reparation is due to a patient with a delayed ureteral 
reimplantation due to a misdiagnosed ureteral lesion 

Figure 1B. Urography preformed after ureteral reimplantation.

Figure 1A. CT-urogram of a left ureteral injury lesion after  
a hysterectomy procedure.

Figure 1C. MAG-3 renogram performed after ureteral reim-
plantation, showing symmetrical excretory function of both 
kidneys.
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results reflect those described in the previous liter-
ature and show some interesting results regarding 
the different approaches for ureteral injury repair.
Efforts should be made in the prevention of iatro-
genic ureteral lesions based on visual identification 
of the ureters and cautious intraoperative dissection. 
Prophylactic preoperative ureteric stent insertion 
assists visualisation and palpation, and it is com-
monly used in complicated cases. However, it does 
not decrease the rate of injury. Apart from its evident 
disadvantages (potential complications and cost),  
a stent may alter the location of the ureter and di-
minish flexibility. Stenting is probably useful as sec-
ondary prevention by facilitating detection of the 
injury. Routine prophylactic stenting is usually not 
cost effective, and it is estimated to become cost ef-
fective in hysterectomy when the rate of lesions ex-
ceeds 3.2%; therefore, it is advocated only in selected 
patients with risk factors [3].

CONCLUSIONS

The rate of occurrence of ureteral injury lesions  
in abdominal surgery is low. Immediate reparation 
is the best way to proceed if ureteral lesions are di-
agnosed during abdominopelvic surgery. Delayed 
recognition of these lesions might lead to a deferred 
ureteral reconstruction, which requires an ini-
tial derivative procedure (ureteral catheterisation  
or percutaneous nephrostomy) and posterior repair-
ing of the lesion after at least 3 months. This im-
plies greater morbidity, number of interventions and 
negative psychological repercussions for the patient.  
As for the surgical approach, both open and lapa-
roscopic techniques have similar success and com-
plication rates. Yet, we prefer laparoscopic repair  
in deferred lesions when feasible due to its aestheti-
cal and fast recovery benefits.
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stenosis, or obstruction. Therefore, care must be tak-
en not to skeletonize and disrupt the ureter's blood 
supply [4, 9–10, 14].
We observed that complication rates are similar for 
both immediate and delayed ureteral reparations 
(26% vs. 23%, p <0.05). A more profound analysis 
shows that the worst complication – considered to 
be renal atrophy and posterior nephrectomy- is more 
frequent among deferred reparations, because of the 
late recognition of the lesion. It must be taken into 
account that deferred reparations mean adding more 
surgeries and could generate psychological repercus-
sions for the patient. On the other hand, in our series 
we performed 6 simple ureterorrhaphies in minor 
ureteral lesions, all of them intraoperatively. This 
could result in a statistical bias favouring the imme-
diate reparation.
Success rates in our series are similar to those de-
scribed in the literature. Wenske et al. [15] reported 
an 81% success rate – thus meaning hydronephro-
sis resolution – in 100 ureteral reimplantations. The 
majority of the cases were deferred reparations and 
the clinical diagnosis was a ureteral tumour. Litera-
ture reviews show a better result when reparation 
is performed within 3 weeks after the injury [2, 15]. 
In our experience, we believe this is not entirely cer-
tain. Reconstructive surgery within the first 3 weeks 
after the lesion can be very complex and add even 
more iatrogenic complications. The scarring process 
is still developing at the time and in many occasions 
urinoma, which can also become infected, is formed 
in the abdominal cavity. As for other consequences, 
it is also noted that patients who underwent hyster-
ectomy and suffered a ureteral lesion were 70 times 
more prone to sue the surgeon [16].
Our study has several drawbacks: its retrospective 
nature, which provides a lack of randomization,  
a short cohort of patients, single centre analysis and 
loss to follow-up of some patients. Heterogeneity 
during follow-up regarding blood tests and imaging 
techniques is also another limitation. However, our 
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