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ABSTRACT

Introduction: Urinary tract injuries are rare but when presented are among the most serious complications
of pelvic surgery it can cause significant morbidity for the patient and is a leading cause of litigation in many
countries. The incidence in low resource settings is not well documented.

Objective: Determinate the prevalence of urinary tract injury, associated with gynecologic and obstetric
surgery.

Methods: A descriptive and ambispective analytical study was carried out to determine the prevalence of
urinary tract injury, associated with gynecological and obstetric surgery, it was diagnosticated intraoperatory
or during the postoperative. The results were analyzed with the statistical program SPSS-27.0.

Results: During the period from 2013 to 2023, a total of 27 injuries to the urinary tract occurred, of which
19 were to the bladder (73.07%), 6 ureteral injuries (22%) and 2 injuries that involved both the bladder and
ureters (7.69%). Bladder injuries in cases of abdominal hysterectomies were 3.08% (21/680), and ureteral
injuries were 1.17% (8/680).

Conclusion: The precaution and knowledge of anatomy is of utmost importance to minimize the risk of these
structures; early recognition and their repair has a positive prognosis in the morbidity of patients.

Keywords: Urologic Injury; Gynecologic Surgery; Diagnosis; Timely Repair

Abbreviations: HT: Hysterectomy; TAH: Total Abdominal Hysterectomy; SO: Salpingooferectomy; VH: Vaginal
Hysterectomy

Introduction

the uterine-cervical junction), in addition to the anatomical variants
[4,5]. The ureter in its distal portion is where it is most frequently in-

latrogenic urinary tract injuries are a rare complication (0.5-
1.0%); the majority (75%) occur in gynecological surgery [1,2]. In
several studies it has been reported mainly at the ureteral level; 1
injury per 1000 hysterectomies 13.9 per 1000 laparoscopic hyster-
ectomies: 0.4 per 1000 total hysterectomies and 0.2 per 1000 vagi-
nal hysterectomies [3]. The ureter is the anatomical structure with
the highest risk during these procedures, due to its relationship and
proximity to the gynecological structures (rectosigmoid junction and

jured in pelvic surgeries. latrogenic injuries affect the upper, middle,
and lower thirds of the ureters in 2%, 7%, and 91% of cases, respec-
tively. These injuries occur in any of the approaches for hysterectomy,
whether abdominal 0.3%, vaginal 0.04% or laparoscopic 0.3% [6,7].
The incidence of bladder injury varies depending on the procedure;
Wong et al. reported an incidence of 0.24% in laparoscopic surgery in
benign pathology; Other studies report an incidence of 0.44% in ce-
sarean sections and 1.54% during hysterectomies for benign pathol-
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ogy [8,9]. Lower urinary tract injuries including bladder injuries are
associated with increased morbidity; This includes the formation of
fistulas, infections, hydronephrosis and kidney injury, combined with
a 60% percentage of reinterventions, with an increase in hospital stay
and affecting quality of life [6,10,11].

Endometriosis, pelvic inflammatory diseases, pelvic adhesions,
intraoperative bleeding, large adnexal tumors, and oncological sur-
gery can modify the anatomy, causing additional technical difficulties
[2,5]. The main mechanisms of ureteral and bladder injury include
contusion, devascularization, laceration, ligation of structures, partial
clamping (clips), or transection [12,13]. The ureter in the middle of its
length crosses the pelvis; The most frequent sites of injury are at the
level of the infundibulo-pelvic ligament where the ureters are located
parallel to the ovarian vessels; These structures may be modified by
adhesions, or large adnexal tumors [12]. The most common site of
ureteral injury is located at the level of the uterine artery, which pass-
es medially and below the ureter at 1 cm [6]. The other site of injury is
located on the anterior fornix of the vagina where the ureter becomes
medial and anterior before entering the bladder, in the ureteral ca-
nal of the cardinal ligament; In cases of strongly adherent placenta
and closure of lateral uterine incisions, injury to the ureter may oc-
cur [12]. During a hysterectomy, several steps have been proposed to
minimize and avoid the risk of ureteral injury; The first step is to iden-
tify the ureter at the edge of the pelvis (retro-transperitoneal) and
follow its caudal course over the lateral part of the pelvic wall where it
disappears below the uterine artery through the broad ligament. This
decreases the risk of injury when the pelvic infundibulum ligament
is ligated [13]. The second step is performed by incising the round
ligament, the anterior leaf of the broad ligament and the bladder and
vaginal peritoneum, causing the ureter to move in an inferior and lat-
eral direction of the uterine artery at the level of the cervix [12].

The third step is the dissection of the uterine arteries before li-
gating them, which displace the ureter inferiorly and laterally [3,12].
Sometimes, ureteral injuries are not diagnosed in the immediate post-
operative period, due to nonspecific symptoms attributed to the nor-
mal recovery process [11]. The factors that raise suspicion of ureteral
injury intraoperatively are: urine leakage into the surgical field; To
detect this injury, the ureter must be explored as it travels through
the pelvis [1]. Ureteral injuries are diagnosed in most cases between
postoperative days 2 and 7; in some cases up to 1 month after sur-
gery. [8, 12]. One third of ureter injuries are diagnosed intraopera-

tively; The rest of the lesions are diagnosed postoperatively, in which
the clinical manifestations include fever, peritonitis, paralytic ileus,
urinoma, abscess, hematuria, leakage of urine through the vagina, or
through drains [1,10]. Early diagnosis of injuries is a priority because
it allows early repair with a better prognosis since it minimizes long-
term morbidity [5,9,14].

Materials and Methods

From December 2013 to November 2023, an ambispective, de-
scriptive and analytical study was carried out in the clinical archive
of the Dr. Dario Fernandez Fierro General Hospital of the Institute
of Security and Social Services for State Workers, of the surgeries
performed by the service. of Gynecology and Obstetrics of this unit
(cesarean sections, abdominal and vaginal hysterectomies), to deter-
mine the prevalence of urinary tract injuries in patients undergoing
emergency or scheduled surgery. The statistical analysis was per-
formed with SPSS-27 to perform the univariate analysis of the vari-
ables of interest, describing cumulative incidence and prevalence of
injuries, relative and absolute frequencies of the categorical variables
and measures of central tendency for the quantitative variables ac-
cording to the data distribution. The study was carried out strictly in
accordance with the Ethical principles of patient confidentiality.

Results

During the 10 years included in the study period, a total of 5,675
surgical procedures were performed by the gynecology and obstet-
rics service, of which 4,924 cesarean sections, 751 hysterectomies
(680 abdominal and 71 vaginal); and a total of 27 iatrogenic injuries
to the urinary tract were identified, with a cumulative incidence of
4.8 injuries per 1,000 procedures. There were 19 bladder injuries
(70.4%), 5 ureteral injuries (18.5%), and 3 injuries that involved both
the bladder and ureters (11.1%). In 3.3% (25/751) of hysterecto-
mies, urinary tract injury occurred. The main indication for hyster-
ectomy was uterine myomatosis, followed by malignant pathology in
14.8% (4 of 27), infectious 7.4% (2 of 27), uterine prolapse in 7.4%
(2/27) and obstetric hemorrhage 3.7% (1/27). 27) (Table 1). 92.6%
(25 of 27) of urinary tract injuries occurred during a hysterectomy
with 88% (22/25) being more frequent in the abdominal approach,
of which in 36.4% (8/22) unilateral or bilateral salpingo-opherecto-
my was performed simultaneously; In vaginal hysterectomies, lesions
occurred in 12% (3/25) with a ratio of 7.3:1 (Table 2).
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Table 1: Type of surgical procedure performed according to the initial diagnosis.

Surgical Procedure
Inicial diagnosis Exeresis % Hysterectomy % Miomectomy % Total %
Miomatosis - - 16 59.3 1 3.7 17 63
Malignant 1 3.7 4 14.8 - - 5 185
Infection - - 2 74 - - 2 74
Uterine prolapse - - 2 74 - - 2 74
Obstetric hemorrhage - - 1 3.7 - - 1 3.7
Total 1 3.7 25 92.6 1 3.7 27 100
Table 2: Injured structure and type of procedure.
Injured Structured
Surgical procedure Bladder % Ureter % Both structures % Total %
TAH+SO 8 29.6 2 74 2 74 12 44.4
TAH 6 222 3 11.1 1 3.7 10 37
VH 3 11.1 - - - - 3 11.1
Exéresis 1 3.7 - - - - 1 3.7
Myomectomy 1 3.7 - - - - 1 3.7
Total 19 70.4 5 18.5 3 11.1 27 100

Note: HT: Hysterectomy; TAH: Abdominal Hysterectomy; SO: Salpingooferectomy; VH: Vaginal Hysterectomy

In TAH, 63.6% (14/22) had urinary bladder injury; 22.7% (5/22)
of ureters and in 13.6% (3/22) injury of both structures. In VH, 100%
(3/3) of the injuries were to the bladder. The rest of the urinary tract
injuries occurred during myomectomies and adnexal surgery, which
presented anatomical alterations due to adhesions, previous surger-
ies or large pelvic tumors. In 74.1% (20/27) of the lesions studied
were diagnosed intraoperatively and 25.9% (7/27) in the postopera-
tive period, of these, 57% (4/7) were diagnosed in the first 72 hours
and 42.8 % (3/7) corresponded to ureteral injuries, which were diag-
nosed after 72 hours due to low clinical suspicion. Regarding bladder
injuries, 84.2% (16/19) of the injuries were identified intraoperative-
ly, while 15.8% (3/19) were identified postoperatively within the first
48 hours (Table 3).55% (11/20) of primary injury repairs were per-

Table 3: Injury identification and timing,.

formed by urology; 25% (5/20) for general surgery and 20% (4/20)
for gynecology. 71.4% (5/7) of late injuries were repaired by the urol-
ogy service (Table 4). 50% (11/22) of the bladder injuries (early and
late; 7 bladder and 2 mixed) were repaired by urology. Of 22 bladder
repairs, the repair technique was reported in 72.7% (16/22), consist-
ing in 75% (12/22) of two planes with 2(0) polyglactin 910 suture,
in 18.8 % (3/16) in three planes and 6.3% (1/16) in one plane; A
Foley catheter was placed for 2 to 3 weeks in the bladder lesions, af-
ter the injury.94.4% (17/18) of bladder repairs that were diagnosed
intraoperatively progressed satisfactorily. Of those in which there was
complete information in the file, it was estimated that the length of
the bladder lesions had a median of 4 cm [IQR: 1.25] and the most
frequent location was the bladder dome 42.3% (6/14).

Injury Identification
Injury structure Early (<24 horas) % Late % Total %
Bladder 16 59.3 111 19 704
Ureter 2 74 3 111 5 18.5
Both structures 2 74 1 3.7 3 111
Total 20 74.1 7 259 27 100
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Table 4: Speciality that performs primary repair and injured structure.

Speciality that performs primary repair
Injury structure Urology % General surgery % Gynecology % Total %
Bladder 7 35 5 25 4 20 16 80
Ureter 2 10 - - - - 2 10
Both structures 2 10 - - - - 2 10
Total 11 55 5 25 4 20 20 100

Postoperatively diagnosed bladder injuries accounted for 18.2%
(4/22); The repair was performed in two planes with 2(0) polyglac-
tin 910 without requiring reintervention in any patient. One patient
had an injury to the right iliac vein, performing the venorrhaphy with
4(0) monofilament polypropylene suture, progressing satisfactorily.
Two patients with bladder injury also had ureteral injury, diagnosed
intraoperatively; one patient with complete bilateral transection;
Cystorrhaphy was performed in two planes with ureteral reimplan-
tation with the Linch-Gregoir technique and placement of a double
] catheter; In the other patient, with a bladder injury and complete
section of the right ureter, ureteral reimplantation was performed. A
patient with a late diagnosis of a mixed lesion (bladder and ureteral)
underwent bladder closure in two planes and was reoperated three
days later for bilateral ureteral pexia, performing bilateral ureteral
reimplantation with the Linch-Gregoir technique. At three months he
developed a vesico-vaginal fistula which was repaired with the 0’Con-
nor technique and discharged without complicactions. 100% of ear-
ly and late ureteral injuries were surgically repaired by urology. The
ureteral injuries that were diagnosed intraoperatively corresponded
to 25% (2 of 5 ureteral and 3 mixed) of the injuries with early diag-
nosis, which were repaired by the urology service. None of these pa-
tients required surgical reintervention after the removal of the cath-
eters. Of the postoperative diagnostic ureter injuries, one case was a
left ureter injury that was reimplanted with the Boari Flap technique
that was accompanied by intestinal perforation. Another case was a
complete section of the right ureter with Linch-Gregori reimplanta-
tion with subsequent placement of a double ] catheter. The third case
corresponds to ureteral pexia, from which release was performed. No
patient in this study had a double ] catheter placed prior to their sur-
gical procedure.

Discussion

In 0.5 to 1%, injuries to the urinary tract inevitably occur in ab-
dominal, vaginal or laparoscopic gynecological surgery [15] and may
go unnoticed due to their insidious presentation [1,15,16]. In our
study, it was found that abdominal hysterectomy was the gynecolog-
ical surgical procedure in which urinary injuries occurred the most
(3.3%), in contrast to some international reports in which urinary
tract injuries are more frequent in urinary tract surgery. minimal in-
vasion [3,16], predominating the lesion of the left ureter due to its
proximity to the cervix [2,17,18]. In two patients it was probably due

to the presence of massive bleeding that even required ligation of the
hypogastric arteries. It is sometimes difficult to detect a ureteral in-
jury, so even if it is suspected, intravenous diuretics must be admin-
istered to try to locate the ureter through its peristalsis, dilation or
urine output [18].

We must keep in mind that unlike bladder injuries, which the ma-
jority are diagnosed intraoperatively, ureteral injuries are diagnosed,
as we said before, late, 10 to 14 days [19], since the delay in diagnosis
is said to be which decreases 1-year survival, compared to patients
without the presence of lesion, 91.7 vs 99.7% respectively [21].We
are well above international reports regarding the incidence of uri-
nary tract injuries in hysterectomies, perhaps because it is a teaching
hospital; However, it should be noted that the fact that it is a teaching
hospital does not mean that these procedures are carried out by doc-
tors in training, but rather it should be like in other countries, that the
surgeries are performed by the responsible doctors with assistance
from the resident doctor. On the other hand, there is the factor of
overconfidence and anatomical alterations or variants. Accidents are
due to lack of experience or overconfidence, as the American College
of Surgeons once mentioned.

Not only does the anatomical disposition of the distal left ureter
predispose to its injury, it should also be recognized that, almost fin-
ishing the surgery at this stage, the surgeon becomes overconfident.
We can consider that bladder repair in two planes has a good evo-
lution and is safe; only one bladder injury that was diagnosed late
developed a vesico-vaginal fistula which was subsequently repaired.
To avoid surgical times, we can take into consideration, according
to the literature, that in some cases ureteral injuries can be treated
non-invasively with the placement of a double ] catheter, however,
the majority of them will require a formal repair such as reimplan-
tation. Ureteral [18]. The decision to use a double ] catheter prior to
surgery must be individualized; its routine use is still controversial. It
should be considered, above all, in adnexal or intestinal oncological
pathology. Even so, we are not exempt from causing an injury with
the placement of a double | catheter, as demonstrated in a report of
a series of 3000 patients, with a slight increase in the incidence of
injury with a catheter than without a catheter (1.20 vs 1.09%). again,
probably due to the overconfidence factor [19]. On the other hand,
the use of cystoscopy to detect urinary tract lesions is not completely
standardized; There are reports where, despite the existence of blad-
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der or ureteral lesions, cystoscopy has failed to diagnose them [20].
It is reported that the detection rate is low (1.6 per 1000 surgeries)
with the routine use of cystoscopy and 0.7 without the use of cystos-
copy; Cystoscopy is not so harmless because its complications include
bleeding or injury to the ureter per se, so the risk-benefit of perform-
ing it routinely must be assessed; However, there is the other side of
the coin, detectitin time [21]. It must be suspected and always closely
monitor the urinary volume, as well as its characteristics, during a
surgical procedure [22-24].

Conclusion

Urinary tract injuries are rare (1%); in gynecological surgeries,
however, they can be fatal. Knowledge of anatomy is of utmost impor-
tance to minimize damage to these structures. Early diagnosis and its
repair influence the morbidity and mortality of patients.
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