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Abstract

Background: Urological trauma is a dreaded complication of gynecological or obstetrical surgery and its incidence is poorly documented
in resource limited settings can cause a major health problem. The objective of this study is to determine the clinical, therapeutic
and evolutionary aspects of iatrogenic urological lesions in a low- and middle-income country (LMIC). Methods: A retrospective,
descriptive study conducted for 5 years at the obstetrics and gynecology department of the university hospital of Cocody. It concerned
all gynecological surgery performed in the department. All Urinary Tract Injuries (UTI) during surgery were recorded. UTI occurring
outside this scenario were excluded. The socio-demographic features, clinical data, intraoperative UTI features, and treatment outcome
parameters were studied. Statistical analysis was carried out using Epi Info 3.5.1 2008 software. Results: We recorded 46 cases of UTI
(4.0%) including bladder (n = 33 or 71.7%), ureter (n = 8 or 17.4%) and both bladder and ureteral lesions (n = 5 or 10.9%). The average
age of patients was 29 years. The UTI were suspected during the initial surgery by hematuria (52.2%), or intraoperative visualization
(23.07%). Postoperative diagnosis of UTI was made in patients presenting with signs of peritonitis (3.84%). The UTI were immediately
repaired (96.16%) by simple suturing of bladder or cystorraphy (84.64%), ureter: or ureterorraphy (4.3%), ureterostomy (4.3%) and
removal of ureteral strictures (4.3%). Postoperative complications (15.36%) included urogenital fistulae (50%), urinary tract infection
(25%) and acute peritonitis (25%). The average length of stay in the urology department was 45 ± 5 days. No maternal deaths were
reported. Conclusions: Urologic complications associated with gynecologic procedures are sometimes unavoidable but can be reduced
by complying with standard surgical guidelines. Bladder trauma were the most common iatrogenic lesions, however ureteral injuries are
feared because of their more complex treatment. Treatment strategies should be dependent on location and length of injury, and surgical
possibilities.
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1. Introduction
The appearance of Urinary Tract Injuries (UTI) is a

major problem in obstetrics and gynecologic surgery. The
bladder is the most frequently injured organ [1,2]. Post-
operative complications are not intentional but directly re-
sult from surgery or the surgeon’s expertise. The occur-
rence of these accidents can be avoided when surgical stan-
dards and guidelines are properly implemented. These in-
traoperative complications may be subject to legal pro-
ceedings [1,3]. UTI occurrence is primarily related to the
close anatomical proximity between the pelvic genital or-
gans and urinary tract. UTI are not insignificant and oc-
cur in 0.2%–1% of all gynecologic pelvic surgeries, with
higher risks reported in cases of severe endometriosis and
locally advanced cervical cancers [4]. UTI mostly occur
in the lower ureter (51%), and less frequently in the upper
(30%) and middle (19%) portions [5]. These iatrogenic le-
sions can also include the pelvic portion of the uretha, a
habitual threat of any pelvic surgery [3–6]. Iatrogenic le-
sions include either ligation or kinking by a ligature, clamp-

ing, division, devascularization, or diathermy-related in-
jury. However, the commonest injury mechanism is com-
plete or partial ureter transection [5,6]. The severity of these
injuries lies in the potential repercussions on the upper uri-
nary tract [2,3]. Due to the continuous increase in the rate
of cesarean deliveries, the incidence of urologic complica-
tions will potentially be higher [3]. Uterine arteries cross
the pelvic portion of the ureter, with an increased risk of
iatrogenic injury during hysterectomies, ranging from 1%
during laparoscopic approach for benign disease, to 10.7%
during open surgery for cervical malignancy. The exact
frequency of UTI remains difficult to assess in our prac-
tice, as they are not reported [2]. The initial mechanism
mainly results from obstetrical surgery and incidentally gy-
necological surgery [1–3,7]. Iatrogenic urological compli-
cations from gynecological surgery can be prevented and
reduced by complying with standard surgical procedures.
In cervical malignancy management, the primary preven-
tion approach focuses on preventing disease before it de-
velops (i.e., prophylactic treatment); secondary prevention
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attempts to detect the disease as early as possible (i.e., early
detection); and tertiary prevention is directed at managing
a present disease (i.e., treatment) [8–11]. The treatment
of these malignant lesions requires individualization of the
components of the urinary tract in order to avoid any trau-
matic lesions. The purpose of this study is to discuss cur-
rent literature regarding clinical and management data for
UTI during gynecology surgery in low- and middle-income
countries (LMIC).

2. Material and Methods
This was a retrospective descriptive study concerning

all the patients with iatrogenic urinary tract injuries (UTI)
managed in the context of emergency or scheduled surgery
in the obstetrics and gynecology department, and urology
division of Cocody (Côte d’Ivoire) Teaching Hospital dur-
ing 5 years from January 2016 to December 31, 2020. We
included cases of ureteral injuries in which information on
clinical observation, imaging (abdomino-pelvic ultrasound)
and operative reports were available. We also included all
cases of iatrogenic urinary tract injuries (UTI) recorded (in-
tra or postoperatively) during or after initial gynecological
surgery. All traumatic urinary tract injuries (UTI) occurring
outside of a surgical procedure, were excluded. Variables
studied were socio-demographic features, time to diagno-
sis, the causative event, intraoperative UTI features (topog-
raphy and characteristics of the lesions), the method of le-
sion repair and outcome of repair. Ureteral reconstruction
was performed by urologists either during the initial oper-
ation or during re-operation. Statistical analysis required
the use of Epi Info 3.5.1 2008 software (centers for disease
control and prevention (CDC), Atlanta, GA, USA). Quali-
tative variables were expressed in terms of proportion while
quantitative variables consisted of measuring the mean with
standard deviation (SD), median and ranges. Ethics ap-
proval was granted by the Ethics Committee of the Depart-
ment of Surgery, University Teaching Hospital Cocody. We
obtained informed consent to review medical records of all
previously admitted patients. Names and identities were
protected and anonymous.

3. Results
3.1 Results Socio-Demographic Data

We recorded 14,017 surgical procedures, of which
12,872 were obstetric (91.8%) and 1145 gynecological
(8.2%). We found 46 cases of iatrogenic Urinary Tract
Injuries (4.0%), including 33 bladder lesions (71.7%), 8
cases of ureteral damage (17.4%) and 5 mixed bladder and
ureteral injuries (10.9%). The average age of patients was
29 years [15–40 years], with the most common age group
between 26 and 30 years (26.93%). Socio-demographic
data are summarized in Table 1.

Table 1. Socio-demographic data.
Variables n = 46 %

Age (years)
• 15–20 5 10.9
• 21–30 15 32.6
• >31 26 56.5
Parity
• Primiparous 16 34.8
• Pauciparous 6 13.0
• Multiparous 24 52.2
Previous abdominal surgery
• Yes 29 63.0
• No 17 37.0

Table 2. Patients’ preoperative diagnosis.
Data n = 46 %

Malignant lesion 28 60.9
• Cervical cancer 23 50.0
• Ovarian cancer 3 6.5
• Endometrial cancer 2 4.3
Benign pathology 18 39.1
• Uterine myoma 12 26.1
• Endometriosis 4 8.7
• Ovarian 2 4.3
Pelvic adhesions 46 100.0
• Filmy 18 39.1
• Dense 28 60.9

3.2 Clinical Data and Urinary Tract Injury Features and
Management

Among the causative events, hysterectomy was the
first procedure which resulted in iatrogenic ureteral injury
(n = 31 or 67.4%). These hysterectomies were performed
by open abdominal route in 87.0% cases. The lesion was
suspected intraoperatively by hematuria (52.2%), or visual
recognition (23.07%). The type of ureteral injury was, re-
spectively, ligation (n = 8 or 17.4%), and complete ureteric
transection in 25% cases. Intravenous urography (IVU)
or computed tomography (CT) scan were not performed
but six patients had pelvicalyceal dilatation or ureterohy-
dronephrosis on ultrasound. In the postoperative period, the
modes of presentation were leakage of urine into the peri-
toneum (3), anuria or oliguria (3), flank or lumbar pain (5).
See Tables 2,3.

3.3 Urinary Tract Injuries Treatment

The UTI were immediately repaired when discovered
(96.16%). Management included a simple bladder injury
suture (78.4%), end-to-end simple ureteric terminal part
traumatic lesions suture or ureterorraphy (4.3%), ureteral
reconstruction including ureteroneocystostomy, end-to-end
ureteroureterostomy (4.3%) or ureteric ligation removal
(4.3%).
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Table 3. Surgical management data.
Data n %

Surgical approach N = 46
• Transverse suprapubic open laparotomy 33 72.4
• Mid-line sub-umbilical open laparotomy 7 12.8
• Vaginal surgery 4 8.7
• Laparoscopy 2 6.0
Surgical method carried out at open laparotmy N = 40
• Simple total hysterectomy 7 17.5
• Radical hysterectomy 22 55.0
• Myomectomy 8 20.0
• Adnexal surgery 3 7.5
Type of abdominal surgery through laparoscopy N = 2
• Total hysterectomy 1 50.0
• Adhesiolysis 0 0.0
• Adnexal surgery 1 50.0
Vaginal surgery N = 4
• Total hysterectomy 1 3.9
• Pelvic organ prolapse surgery 3 4.8
Urinary tract injuries N = 46
• Bladder 33 71.7
• Ureteral (ligation and transection) 8 17.4
• Bladder and ureteral trauma 5 10.9
Time diagnosed N = 46
• During initial surgery 40 87.0
• Postoperatively 6 13.0
Repair of UTI
• Simple bladder suture 36 78.4
• End to end ureteric simple suture 2 4.3
• Uretero-vesical reimplantation 4 8.7
• Ureteric reconstruction 2 4.3
• Removal of ureteric strictures 2 4.3

3.4 Postoperative Outcome

Follow-up was marked by the presence of postopera-
tive complications in 15.36% including urogenital fistulae
(50%), urinary tract infections (25%) and peritonitis (25%).
Vesicovaginal fistulaewere repaired after threemonthswith
a total hospital stay of 50 days. The average inpatient du-
ration in the urology department was 45 ± 5 days. There
were no cases of maternal death reported.

4. Discussion
During our study period of five years, 46 cases of ia-

trogenic urinary tract injury were recorded, giving a fre-
quency of nine cases per year. These complications oc-
cur during gynecological surgeries, although most of them
were seen from obstetrics and gynecological surgical pro-
cedures [12], due to the close anatomical proximity be-
tween the urinary and female genital organs [2]. Urinary
tract injuries (UTI) from pelvic surgery are not desirable
and represent a challenge to the managing surgical teams
[12–14]. They can lead to legal proceedings involving the
practitioners and health care institutions [13], or signifi-

cant morbidity and mortality [1]. Post-operative compli-
cations may also significantly affect the surgeon’s career
or daily work of a surgical unit. Urological trauma during
pelvic surgery in women is rarely described with an inci-
dence that varies between 0.4 and 2.5% of gyneco-obstetric
surgical procedures [14]. In our practice, studies on this
issue are scarce because these lesions are not properly reg-
istered or are treated by other managing teams [2,12,15–
17]. Nevertheless, analysis of postoperative complications
is important in helping the surgeon audit his practice, under-
stand why things went wrong and devise means of avoiding
such complications in future patients. The need for proper
documentation has long been recognized and this has led
to the design of grading systems for postoperative com-
plications [18,19]. The grading systems provide for uni-
form and standardized documentation across units in dif-
ferent locations and objective comparisons of practices can
be made. In LMIC, lack of guidelines and supervision
of health providers’ medical activities make it difficult to
evaluate clinical practice. This is one of the reasons why
we undertook this study, and showed that UTI are mostly
recognized intraoperatively or sometimes discovered late
in patients with ages ranging from 15 to 40 years as de-
scribed in literature [2,17,20]. In this study, these abnor-
mal lesions we recorded in multiparous women as is widely
found by many others authors [16,17,20–22]. The popula-
tion profile corresponded to the socio-demographic data of
LMIC where pregnancies are generally precocious, numer-
ous and close [2,12,17,22]. Pelvic adhesions due to previ-
ous surgery make surgical access to the abdominal wall and
pelvic organs difficult. During radical surgery for malig-
nant pelvic tumor management, cleavage of the peritoneum
between the bladder and the uterus is sometimes associated
with a risk for traumatic bladder injuries [3,7,13]. Iatro-
genic traumatic lesions were mostly discovered intraopera-
tively (96.20%) contrary to Western literature data [1,3–7].
The incidence of intraoperative ureteral iatrogenic injuries
was lower in this study (7.50%) compared to other authors
[23–27]. An earlier diagnosis guaranteed a better prognosis
as it allows early management. Most iatrogenic ureteric in-
juries (IUI) occur during gynecological procedures (52%–
82%) and require intraoperative identification to avoid sig-
nificant consequences [19,20,23,24]. Ureteral trauma must
be suspected in the postoperative period when facing upper
urinary tract obstruction, urinary fistula, or sepsis [23–27].
Postoperative diagnosis of UTI can be a great challenge in
our LMIC because clinical manifestations are often not spe-
cific and paraclinical exams very expensive or unavailable
[17,20,28]. Computed Tomography Urography (CTU) is
considered the gold standard for diagnosis [15–17,20,29].
Retrograde or anterograde pyelography are also sensitive
radiographic tests for UTI diagnosis, while also allowing
simultaneous stenting procedures [25]. These various di-
agnostic possibilities are unavailable in our country due to
their high cost. Most urethral injuries were diagnosed late
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with a predominant delay of 10 days postoperatively [2,23–
26]. Despite the clinical importance of ureteral lesion man-
agement, the quantity of scientific work reported about this
topic is relatively low [23–26]. Controversy remains about
ureteral repair strategy regarding surgical or conservative
approaches, particularly urological endoscopic or interven-
tional radiology procedures, or both [26]. During the post-
operative period, the most important diagnostic data was
the red color of urine in the urinary bag as was reported in
half of our study population (46.15%). But these lesions
can be suspected by the sudden onset of violent lumbar
pain with radiating to the pelvis, fever and persistently red
urine. Cancer procedures were scheduled surgical interven-
tions done by more experienced doctors, but are involved in
32.6% of UTI in this study. Bladder lesions were signifi-
cant (80%) at its posterior wall. This is a common site of
iatrogenic urinary lesions due to its close anatomical prox-
imity with the anterior uterine wall. The ureteric iatrogenic
lesions were usually located in the sub-ligamentary portion
of the ureter [30–32]. Most bladder injuries should be im-
mediately repaired during initial surgery. A simple blad-
der suture is generally effective associated with drainange
of the Retzius space for large lesions [2,31–33]. How-
ever, traumatic lesions can be repaired without drainage
with good postoperative outcomes [17,20,21]. The man-
agement of ureteral traumatic injuries included either end-
to-end simple stitch, ureterostomy, or removal of abnor-
mal ligation stitch. Ureteric reconstruction (reimplantation
with anti-reflux system) or ureteral stenting (also known as
double J stent) placement are specific efficient approaches.
Due to an increase in endoscopic procedures for kidney
and ureteral stones treatment, radiation therapy and pelvic
surgery, ureteral strictures are more frequently observed.
Short proximal and distal strictures can be reconstructed
using the renal pelvis or urinary bladder. New techniques
are needed for reconstruction of long strictures as well as
those located in the middle ureter [32–34]. In open recon-
struction, some new techniques to reconstruct full-length
ureter defects using bladder flaps or intestinal on-lay tech-
niques have been described. In addition, laparoscopic and
robotic reconstruction methods as well as single site proce-
dures demonstrated feasibility [33,34]. Some authors asso-
ciated uretero-vesical reimplantation with the previous pro-
cedures [8]; while others performed a total nephrectomy
[5,8]. Future targets focus on the development of artificial
transplants by tissue engineering for ureteral reconstruction
[33,34]. Novel open and minimally invasive techniques
for reconstruction of full-length and middle ureter strictures
demonstrated feasibility in the past year. To date, artificial
transplants remain experimental [33,34]. All these surgical
techniques require resources that are not available in poor
countries. It is therefore important to emphasize preven-
tion, by acquiring and perfecting skills and respecting clas-
sic surgical guidelines. A study on the Laparoscopic Ap-
proach to Cervical Cancer (LACC) Trial on patterns of care

and surgery-related morbidity in early-stage cervical can-
cer highlighted that in referral centers the shift from min-
imally invasive to open radical hysterectomy does not in-
fluence 90-day surgery-related morbidity [35]. This could
be an option in the management of cervical cancer which
must be implemented in our countries through acquisition
of this technology. The results of this study show reason-
able outcomes, but current results are significantly compro-
mised by short-term follow-up. The average hospital stay
time was very long. This means additional expenses for the
patient and her family. No cases of death were recorded
during this study, which corroborated data in the literature
[5,8,17,20,21].

Limitations of this study are mainly based on its ret-
rospective feature as all cases were not recorded and some
clinical medical records could not be exploited. The main
results are the not insignificant incidence of lesions, and
immediate therapeutic possibilities that could be done by
a gynecologist or urologist. Postoperative complications
were mainly vesicovaginal fistulae leading to a long hos-
pital stay. It was difficult to show the possibility of UTI
occurrence in daily practice, and the clinical and psycho-
logical repercussions in patients. The possibility of legal
proceedings is more and more frequent nowadays. This
study shows the value of following procedures in pelvic
surgery particularly in LMIC where therapeutic possibili-
ties are sometimes unavailable and the population poor. It
was an appropriate way to instill better reporting of cases
of urinary complications in order to learn from them and
improve future management of patients.

5. Conclusions
Urologic complications associated with gynecologic

and obstetric procedures are preventable if the procedures
are performed by trained and experienced surgeons in the
appropriate settings. Detection and appropriate treatment
are necessary. When complications arise, they should be
identified early and promptly corrected by a strategy that
depends on the location and size of iatrogenic injury.

Availability of Data and Materials
The data that support the findings of this study are

available from corresponding author but restrictions apply
to the availability of these data, which were used under li-
cense for the current study, and so are not publicly available.
Data are however available from the authors upon reason-
able request and with permission of Dehi Boston Mian et
al.

Author Contributions
Authors RK, AY, SA and FA have contributed in ex-

traction and drafting of the manuscript. Authors DBM, VA
andRK havemade the analysis of data. DBM,KNG and SB
have contributed to the final statistical analysis, manuscript

4

https://www.imrpress.com


revision, design and revision. Authors DBM, VA, AY, SA
and FA have contributed to the conception or design of the
work; or the acquisition, analysis, or interpretation of data
for the work. We confirm that all authors have read and
agreed to the final version and are accountable for what is
published. All authors contributed to editorial changes in
the manuscript.

Ethics Approval and Consent to Participate
We have obtained the approval of the National Com-

mittee of Ethics of Health and Life (N°387334-CI/2021) of
the Felix Houphouet Boigny University for the publication
of this manuscript.

Acknowledgment
We acknowledge any support given which is not cov-

ered by any author contribution.

Funding
This research received no external funding.

Conflict of Interest
The authors declare no conflict of interest.

References
[1] Sokol DK, Wilson J. What is a surgical complication? World

Journal of Surgery. 2008; 32: 942–944.
[2] Ridha F, Latifa M, Ines R, Maamar H, Salem B. Ureteral in-

juries complicating gynecologic surgery. The Pan African Med-
ical Journal. 2018; 30: 145. (In French)

[3] Varlas VN, Rhazi Y, Bors RG, Penes O, Radavoi D. The uro-
logical complications of vaginal birth after cesarean (VBAC) - a
literature review. Journal of Medicine and Life. 2021; 14: 443–
447.

[4] Lee JS, Choe JH, Lee HS, Seo JT. Urologic complications fol-
lowing obstetric and gynecologic surgery. Korean Journal of
Urology. 2012; 53: 795–799.

[5] Avritscher R, Madoff DC, Ramirez PT, Wallace MJ, Ahrar K,
Morello FA, et al. Fistulas of the lower urinary tract: percuta-
neous approaches for the management of a difficult clinical en-
tity. Radiographics. 2004; 24: S217–S236.

[6] Selli C, Turri FM, Gabellieri C, Manassero F, De Maria M,
Mogorovich A. Delayed-onset ureteral lesions due to thermal
energy: an emerging condition. Archivio Italiano Di Urologia,
Andrologia. 2014; 86: 152–153.

[7] Berkmen F, Peker AE, Alagöl H, Ayyildiz A, Arik AI, Başay S.
Treatment of iatrogenic ureteral injuries during various opera-
tions for malignant conditions. Journal of Experimental & Clin-
ical Cancer Research. 2000; 19: 441–445.

[8] D’Oria O, Corrado G, Laganà AS, Chiantera V, Vizza E, Gi-
annini A. New Advances in Cervical Cancer: From Bench to
Bedside. International Journal of Environmental Research and
Public Health. 2022; 19: 7094.

[9] Bogani G, Sopracordevole F, Di Donato V, Ciavattini A, Ghe-
lardi A, Lopez S, et al. High-risk HPV-positive and -negative
high-grade cervical dysplasia: Analysis of 5-year outcomes. Gy-
necologic Oncology. 2021; 161: 173–178.

[10] Poniewierza P, Panek G. Cervical Cancer Prophylaxis-State-of-
the-Art and Perspectives. Healthcare. 2022; 10: 1325.

[11] Bogani G, Lalli L, Sopracordevole F, Ciavattini A, Ghelardi A,

Simoncini T, et al. Development of a Nomogram Predicting the
Risk of Persistence/Recurrence of Cervical Dysplasia. Vaccines.
2022; 10: 579.

[12] Eke N. Iatrogenic urological trauma: a 10-year experience from
Port Harcourt. West African Journal of Medicine. 2000; 19:
246–249.

[13] Popoola AA, Ezeoke GG, Olarinoye A. Urological complica-
tions from obstetrics & gynaecological procedures in ilorin,
Nigeria - case series. Journal of theWest African College of Sur-
geons. 2013; 3: 99–109.

[14] Teeluckdharry B, Gilmour D, Flowerdew G. Urinary Tract In-
jury at BenignGynecologic Surgery and the Role of Cystoscopy:
A Systematic Review and Meta-analysis. Obstetrics and Gyne-
cology. 2015; 126: 1161–1169.

[15] Pal DK,Wats V, Ghosh B. Urologic complications following ob-
stetrics and gynecologicai surgery: Our experience in a tertiary
care hospital. Urology Annals. 2016; 8: 26–30.

[16] Kpatcha TM, TenguéK, AnoukoumT, BotchoG, SikpaKH, Fall
PA, et al. Complications urologiques de la chirurgie pelvienne au
CHU Aristide Le Dantec de Dakar. African Journal of Urology.
2014; 20: 206–210.

[17] Bouya PA, Odzébé AWS, Otiobanda FG, Itoua C, Mahoungou-
Guimbi K, Banga MR, et al. Urological complications of gyne-
cologic surgery. Progres En Urologie. 2011; 21: 875–878.

[18] Strasberg SM, Linehan DC, Hawkins WG. The accordion sever-
ity grading system of surgical complications. Annals of Surgery.
2009; 250: 177–186.

[19] Dindo D, Demartines N, Clavien P. Classification of surgical
complications: a new proposal with evaluation in a cohort of
6336 patients and results of a survey. Annals of Surgery. 2004;
240: 205–213.

[20] Raassen TJIP, Ngongo CJ, Mahendeka MM. Diagnosis and
management of 365 ureteric injuries following obstetric and
gynecologic surgery in resource-limited settings. International
Urogynecology Journal. 2018; 29: 1303–1309.

[21] Rao D, Yu H, Zhu H, Duan P. The diagnosis and treatment of
iatrogenic ureteral and bladder injury caused by traditional gy-
naecology and obstetrics operation. Archives of Gynecology and
Obstetrics. 2012; 285: 763–765.

[22] Sangaré D, Berthé HJG, Diakité ML, Samassekou A, Diak-
ité AS, Diallo MS, et al. Urological Complications of Pelvic
Surgery at Point-G Hospital, About 23 Cases. Le Mali Medical.
2018; 33: 9–12.

[23] Chung D, Briggs J, Turney BW, Tapping CR. Management of
iatrogenic ureteric injury with retrograde ureteric stenting: an
analysis of factors affecting technical success and long-term out-
come. Acta Radiologica. 2017; 58: 170–175.

[24] Gild P, Kluth LA, Vetterlein MW, Engel O, Chun FKH, Fisch
M. Adult iatrogenic ureteral injury and stricture-incidence and
treatment strategies. Asian Journal of Urology. 2018; 5: 101–
106.

[25] Smith AP, Bazinet A, Liberman D. Iatrogenic ureteral injury
after gynecological surgery. Canadian Urological Association
Journal. 2019; 13: S51–S55.

[26] Ku JH, Kim ME, Jeon YS, Lee NK, Park YH. Minimally inva-
sive management of ureteral injuries recognized late after ob-
stetric and gynaecologic surgery. Injury. 2003; 34: 480–483.

[27] Ostrzenski A, Radolinski B, Ostrzenska KM. A review of la-
paroscopic ureteral injury in pelvic surgery. Obstetrical & Gy-
necological Survey. 2003; 58: 794–799.

[28] Trombatore C, Giordano G, Magnano San Lio V. Interventional
radiology in iatrogenic ureteral leaks: case series and literature
review. La Radiologia Medica. 2017; 122: 696–704.

[29] Kitrey ND, Djakovic N, Kuehhas FE, Lumen N, Serafetinidis E,
Sharma DM. EAU Guidelines on Urological Trauma. European
Urology. 2016; 47: 1–5.

5

https://www.imrpress.com


[30] Morey AF, Brandes S, Dugi DD, Armstrong JH, Breyer BN,
Broghammer JA, et al. Urotrauma: AUA guideline. The Jour-
nal of Urology. 2014; 192: 327–335.

[31] Mahendran HA, Singam P, Ho C, Hong GE, Hee TG, Zainuddin
ZM. Iatrogenic Ureter Injuries: Eleven Years Experience in a
Tertiary Hospital. Medical Journal of Malaysia. 2014; 67: 169–
172.

[32] Locke JA, Neu S, Herschorn S. Morbidity and predictors of de-
layed recognition of iatrogenic ureteric injuries. Canadian Uro-
logical Association Journal. 2022; 15: E1–E6.

[33] Ding G, Li X, Fang D, Hao H, Li X, Zhou L. Etiology and

Ureteral Reconstruction Strategy for Iatrogenic Ureteral In-
juries: A Retrospective Single-Center Experience. Urologia In-
ternationalis. 2021; 105: 470–476.

[34] Engel O, Rink M, Fisch M. Management of iatrogenic ureteral
injury and techniques for ureteral reconstruction. Current Opin-
ion in Urology. 2015; 25: 331–335.

[35] Bogani G, Donato VD, Scambia G, Landoni F, Ghezzi F, Muzii
L, et al. Practice patterns and 90-day treatment-related morbid-
ity in early-stage cervical cancer. Gynecologic Oncology. 2022;
166: 561–566.

6

https://www.imrpress.com

	1. Introduction
	2. Material and Methods
	3. Results
	3.1 Results Socio-Demographic Data 
	3.2 Clinical Data and Urinary Tract Injury Features and Management 
	3.3 Urinary Tract Injuries Treatment 
	3.4 Postoperative Outcome 

	4. Discussion 
	5. Conclusions
	Availability of Data and Materials
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgment
	Funding
	Conflict of Interest

