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Abstract

Background: To determine the frequency of
urinary tract injury during Obstetrics and
Gynaecological surgery in the tertiary care teaching
set up.

Methods: In this descriptive study, all the patients
who were admitted for obstetrical and
gynaecological surgery irrespective of the time of
procedure and level of surgical expertise were
evaluated. Forty seven patients with bladder injury
and six patients with ureteric injury were included.
Site of injury, type and nature of surgical procedure,
and therapeutic success rate with respect to time of
diagnosis and treatment was analyzed. Injury was
defined as entry into the urinary tract lumen,
crushing, ligation or/and excision of urinary tract,
leakage of urine, post operative hydronephrosis, or
extravasation of contrast outside the urinary tract
with or without renal damage that required surgical
intervention.

Results: The injury incidence in obstetrics
emergency and elective procedures was 0.69% with
urinary bladder the most frequently injured organ
(88.67%). No wureteric injury was recorded in
obstetrical patients. In gynaecological patients ratio
of injuries to bladder and ureter was 4.84%. Most of
the ureteric injuries (50%) were encountered in
emergency laparotomy, followed by malignant
ovarian tumours (33.3%). Most of the injuries were
picked and dealt during the same surgical session
with 15% of the patients requiring reoperation.
Outcome of the management was satisfactory with
no renal damage and mortality.

Conclusion: Good knowledge of pelvic anatomy
and practicing the visualization of ureteric course in
routine patients will be helpful to safeguard it
during complicated cases.
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Introduction
Embryological close proximity of urogenital systems is
an important anatomical factor which maintains
continuity in the adult life . This makes the lower
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urinary organs especially vulnerable during any
surgical procedure done in the pelvis. Traditionally
general surgeons, gynaecologists, obstetricians and
urologists are involved in such mishaps.! 2 Obstetrical
surgeries, performed on the uterus, can increase the
risk of collateral injuries. 22 Generally the causes of
urinary tract injury are patient related like obesity,
multiparity, previous surgery, emergency or elective
nature of procedure, laboring status, endometriosis,
active infection, invasive pathology and distortion of
anatomy. Expertise of the operating surgeon is
important as fifty percent of the ureteric injuries occur
in patients without any predetermined risk.%® It is
therefore, needed that pelvic surgeons should be
extremely cautious in identifying the patients with risk
factors. It is the thorough and clear concept of pelvic
anatomy, an immaculate and meticulous surgical
technique, manual dexterity and high index of
suspicion that will mitigate this hazardous
complication.®? The morbidity arising from such injury
includes prolonged operating time, increased hospital
stay, secondary invasive interventions, reoperation,
loss of renal function and deterioration in patient’s
quality of life.”

Management outcome depends on many factors. Early
recognition of the injury can save. Urinary tract
injuries are divided into two groups i.e., those
recognized during surgery like bladder and ureteric
lacerations and those presenting in the post operative
period mostly as urogenital fistulae, ureteric stricture
or/and secondary renal damage.? Five percent
patients present very late with hydronephrosis and
non-functioning kidney.# = Prompt intraoperative
identification and appropriate correction decrease
morbidity and eliminate mortality.3

Patients and Methods

This descriptive study was performed from January to
December 2012 in Gynae/Obs department of Jinnah
Hospital Lahore and a private hospital. All the
patients who were admitted for obstetrical and
gynaecological surgery irrespective of the time of
procedure and level of surgical expertise were
evaluated. Forty seven patients with bladder injury
and six patients with ureteric injury were included.
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Site of injury, type and nature of surgical procedure,
and therapeutic success rate with respect to time of
diagnosis and treatment was analyzed. Injury was
defined as entry into the urinary tract lumen, crushing,
ligation or/and excision of urinary tract, leakage of
urine, post operative hydronephrosis or extravasation
of contrast outside the urinary tract with or without
renal damage that required surgical intervention .

Results

Age of the patients ranged from 25 to 50 years.Most
common finding was bladder injury (88.67%) (Tablel).
Ureter was damaged in 11.33% (Table 2). Surgical
procedure which resulted in this damage maximally
was caesarean section (78.72%). Emergency caesarean
section resulted in a major number of injuries 42.55%
but the ratio of the injury was higher (i.e, 2% as
compared to 1.14%) in elective cases (Table 3). Difficult
vaginal birth with forceps was also responsible for
10.63% bladder injuries, with procedure to injury ratio
of 0.16%. No ureteric injury was noted in obstetrical
patients(Table 2). Ten bladder injuries and all six
ureteric injuries were encountered in gynaecological
patients. Hysterectomy was the leading cause in
blabber injury followed by laparotomy for ovarian
cancer. On the other hand five out of six ureteric
injuries were recorded in laparotomy and only one
patient sustained ureteric injury during TAH (Table 2).
Bladder injuries were found in 89.7% and two layer
repair was carried out. Urinary catheter drainage was
maintained for 10 days, with uneventful recovery. Five
patients (10.6%) were diagnosed during immediate
post operative period due to leakage of urine into the
peritoneal cavity. These patients with features of
peritonitis were re-operated and bladder was repaired
with satisfactory outcome. Equal number of patients
had right and left sided injury. No bilateral injury in
these patients was recorded. Malignant ovarian
tumours with distortion of anatomy due to local
invasion was the cause in 33.3%. In emergency cases
laparotomy was performed in these patients,for re-
exploration to deal with bleeding complications,
uterine rupture and induced septic abortion causing
broad ligament haematoma. Crushing of the ureter in
two cases and ligation in one case was recognized
peroperatively. Urinary leakage through the drain was
the presentation in fourth patient that was dealt in the
same admission. Remaining two patients reported
back after being sent home. One had pyrexia,
generalized ill health, abdominal distension and
serous vaginal discharge that proved to be urine.

Ureteric laceration (partial) was found on reopening
the abdomen and the last patient in the series had
persistent drainage having almost the same amount of
drain fluid as urine passed per urethra. Patient was
otherwise afebrile. IVP was diagnostic for the ureteric
injury. Ureteric stenting and ureteroneocystostomy
were the procedures done in these patients. Renal
damage as well as mortality was averted.

Table 1: Bladder injuries
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Causes [No [ %
Obstetrical causes
Emergency cesarean section 20 42.55
%
Elective cesarean section with | 12 25.53
previous 3-4 operations %
Vaginal birth (Forceps delivery) 5 10.63
%
Total 37 78.72
%
Gynaecological causes
Total abdominal | 4 8.51%
hysterectomy(TAH)(PID& Endometriosis)
Vaginal Hysterectomy (VH) 2 4.25%
Cesarean Hysterectomy 1 2.12%
Laparotomy for Malignant ovarian | 3 6.38%
tumours
Total 10 21.27
%
Grand total 47 100%
Table 2:Ureteric injuries
Type of procedure No. | %
Obstetrical causes Nil | 0
Gynaecological causes
Emergency laparotomy 3 50
Laparotomy for Malighant ovarian | 2 33.3
tumour
Total abdominal hysterectomy (TAH) 1 16.7
Total 6 100
Discussion

All surgical procedures carry an inherent risk of injury
to adjacent structures. Lower urinary tract (LUT) has
been reported to be implicated in almost every
obstetrics and gynaecological procedure.® Long
association of urinary incontinence in young girls after
prolonged labour is a well documented consequence
of early marriages, younger age at delivery, lack of
skilled birth attendance, good size fetus etc.® Out of
200 million pregnant mothers 500,000 die of the
complications of pregnancy or child birth every year.1!
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Table 3:Incidence of urinary tract injury in relation to the type of procedure

Nature of  the | Procedure Emergency or | Number Bladder | Ureter Total Percent
procedure elective of patients | injuries injuries age
Obstetrical Normal Vaginal births 2977 5 Nil 5 0.16%
procedures
Cesarean section Emergency 1742 20 Nil 20 1.14%
Elective 586 12 Nil 12 2.0%
Total 5305 37 0 37 0.69%
Gynaecological Hysterectomy
procedures
TAH 125 4 1 5 4%
VH 39 2 Nil 2 5.1%
Cesarean Hysterectomy 21 1 Nil 1 4.76%
Sub total 185 7 1 8 4.32%
Laparotomy
Emergency 69 0 3 3 4.34%
Elective 76 3 2 5 6.57%
Sub total 145 3 5 8 5.50%
Total 330 10 6 16 4.84%
Grand total 5635 47 6 53 0.94%
WHO recommends that labor should be monitored is 0.69% in obstetrical patients and 4.84% in

with a partograph (an instrument on which the labor
events are recorded) and interpreted for decision
making during labour.’2 Delay in intervention
increases the time of compression of the mother’s soft
pelvic organs (i.e., bladder and rectum) between the
fetal presenting part (i.e., the fetal head) and the
mother’s pelvic bones, leading to uterine rupture,
obstetric fistula, and fetal death.’® The United Nations
Population Fund estimates that there are about 2
million women living with vesico vaginal fistula
(VVF).13 Spontaneous intra peritoneal rupture of
bladder after a normal vaginal birth has been
reported.’#15 In our investigation there were five
bladder injuries in patients having vaginal birth where
instrumentation i.e., forceps application was required
along with prolonged duration of labor. This was
0.16% of all the vaginal births and 0.09% of all the
obstetrical cases. @ The cause of these bladder
lacerations was poor tissue recognition due to deficient
expert supervision. The paradigm shifted especially in
areas with better heath facility due to diverting the
route of delivery with the help of cesarean section.
Most common causative procedure for non endoscopic
or external injury to urinary bladder remains cesarean
section and hysterectomy.! Chances rise with
increasing number of cesarean sections.!¢1” A four fold
increased bladder injury incidence in subsequent
cesarean delivery has been documented.’®¢ This is
especially peaked during cesarean delivery performed
after failed trial of vaginal birth after cesarean
(VBAC).” In our study incidence of urological injury
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gynaecological patients higher than the published
data.? It could be because of small sample size and
unauthorized patient handling before they reach the
health facility. Incidence of these injuries was higher
during emergency surgery (54.71%) compared with
elective procedures (45.28%). Inadequate preoperative
preparations, unusual hurry, non availability of
competent hands at odd hours all preclude meticulous
performance of the procedures hence, the mishaps
take place.”

All the ureteric injuries in our study took place in
gynaecological surgery and that too in emergency
laparotomy. This is contrary to most of the published
series where TAH has been the most frequent cause.”
It can be attributed to nature of patients included.
Distal third of ureter is most commonly injured part
accounting for 91% of injuries, with maximum chances
of damage at the pelvic brim and where it is crossed
by uterine artery about 2 cm lateral to vagina at the
base of infundibulopelvic ligament.#?>?! Difficulty in
visualization because of distorted anatomy, excessive
haemorrhage at the time of surgery and rarely
congenital abnormalities i.e. duplication of ureter are
the usual causes of inadvertent injury. Irrespective of
the cause of injury peroperative or early post operative
recognition of injury averts morbidity. Per operative
cystoscopy, intravenous injection of methylene blue or
indigo carmine and frusemide and observing for
leakage of blue tinged urine have all been
recommended.* ¢ Perioperative ureteric catheterization
or stent placement have been touted but have failed to
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prove significant usefulness.?> 2 Visualization of the
ureter during the procedure is reliable and cost
effective.”21-% In case of urinary bladder injury direct
inspection, methylene blue or indigo carmine diluted
with 200-300 ml of sterile normal saline instilled
through a foleys’ catheter and observing for leakage,
intentional cystotomy for internal bladder inspection
in case of doubt and cystoscopy are beneficial. 2’ In
post operative patients ultrasonography, ascending
cystography are helpful but CT cystography including
post drainage images after filling the bladder with at
least 350 ml of diluted contrast, is the gold standard.
4,26

Standard treatment consists of one or two layer
closure of urinary bladder and a tension free water
tight anastomosis of ureter by mobilizing the ureter,
preserving the adventitious layer, using fine
absorbable suture material over a stent. A retropubic
and perianastomotic passive drain is helpful to
prevent accumulation of urine and sepsis at the
surgical site.?*  In chronic complicated patients a
delayed repair has been advocated as readily
perceivable tissue viability prevents unnecessary
tissue excision, reduces suture tension and minimizes
bleeding complications.? A vigilant follow up for renal
damage should be carried out every three months for
the year following the removal of stents.

Conclusion

Given the increasing rate of caesarean deliveries and
growing trend for more optimistic minimal invasive
access, the residency training programs should be
structured to make the service providers cognizant of
the potential complications and principles of
management of urological injuries in obstetrics and
gynaecological surgeries .

References

1. Cordon BH, Facchia JA, Armenakas NA. latrogenic non

endoscopic bladder injuries over 24 years 127 cases at a

single institution Urology 2014; 84(1):222-26

Lee JS, Choe JH, Lee HS, Seo JT. Urologic complications

following obstetric and gynecologic surgery. Korean ] Urol

2012; 53:795-99

Bisht V, Rawat U, Rani K, Chauhan P. Urological injuries in

obstetrics and gynaecology. Journal of Evolution of Medical

and Dental Sciences 2013 ; 2(45): 8801-04

Esparaz. AM, Pearl JA, Herts BR, Leblanc ], Kapoor B.

lTatrogenic urinary tract injuries, etiology, Diagnosis and

management. Semin Inervent Radiol 2015; 32:195-208

5. Chan JK, Morrow JManetta A. Prevention of ureteral
injuries in gynecologic surgery. Am J Obstet Gynecol 2003;
188:1273-77

246

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Tarney CM. Bladder Injury During Cesarean Delivery Curr
Women’s Health Rev 2013; 9(2): 70-76.

Chalya PL, Massinde AN, Kihunrwa A. Iatrogenic ureteric
injuries following abdomino-pelvic operations. World J
Emerg Surg. 2015; 10: 17

Durrani SN, Rehman A, Khan S, Ullah H. Ureteral trauma
during open surgery: etiology, presentation and
management. ] Ayub Med Coll 2013; 25:86-89.

Frankman EA, Wang L, Bunker CH. Lower urinary tract
injury in women in the United States, 1979-2006. Am ]
Obstet Gynecol 2010; 202:495-98

Tebeu PM, Fomulu JN, Khaddaj S, Bernis LD, Delvaux T.Risk
factors for obstetric fistula: a clinical review International
Urogynecology Journal 2012  April; 23(4): 387-
94

Rosenfield A, Min CJ, Freedman LP. Making Motherhood
Safe in Developing Countries. N Eng J Med. 2007;
356:1395-97

Magon N. Partograph  Revisited.
Investig 2011; 3:1-2.

Okokon IB and Agan TU. The use of the partograph in labor
monitoring: a cross-sectional study. Int ] Womens Health.
2014; 6:873-80.

Pal DK and Bag AK. Spontaneous rupture of urinary bladder
in puerperium Indian Journal of Surgery 2005; 67(6): 325~
26

Png K S, Chong Y L, Ng C K Two cases of intraperitoneal
bladder rupture following vaginal delivery. Singapore Med /
2008;49(11): 32-36

Silver RM, Landon MB, Rouse DJI. Maternal morbidity
associated with multiple repeat cesarean deliveries. Obstet
Gynecol 2006 ; 107(6):1226-32

Kaplanoglu M, Karateke A, Un B, Akgor U, Baloglu A
Complications and outcomes of repeat cesarean section in
adolescent women Int J Clin Exp Med 2014; 7(12): 5621—
28

Phipps MG, Watabe B, Clemons JL, Weitzen S, Myers DL.
Risk Factors for Bladder Injury During Cesarean Delivery
Obstetrics & Gynecology 2005 ; 105(1): 156-60

Cahill AG, Stout MJ, Stamilio DM, Odibo AO. Risk Factors for
Bladder Injury in Patients With a Prior Hysterotomy Obstet
Gynecol 2008 ; 112(1): 116-20.

Gomez RG, Cehallos I, Coburn M. Consensus statement on
bladder injuries. BJU Int 2004; 94(1): 27-32

Mensah J, Klufio G, Ahiaku F, Osafo C, Gepi-Attee S. Delayed
recognition of bilateral ureteral injury after gynaecological
surgery. Ghana Med J 2008; 42:133-36.

Schimpf MO, Gottenger EE, Wagner JR. Universal ureteral
stent placement at hysterectomy to identify ureteral injury: a
decision analysis. BJOG 2008; 115:1151-58

Chou MT,Wang CJ,Lien RC. Prophylactic ureteral
catheterization in gynecologic surgery: a 12-year
randomized trial in a community hospital. Int Urogynecol J
Pelvic Floor Dysfunct. 2009 ; 20(6):689-93.

Ghazi A, Igbal P, Saddique M. Bladder and ureter injuries
during Obstetric and gynaecological procedures. Pak journal
of Surg 2008; 24(1):53-56

Sternschuss G. Ureteral Injury in Gynecologic Laparoscopy.
World J Lap Surg 2012; 5(1): 46-48

Dobrowolski ZF, Lipczyn'ski W, Drewniak T.External and
iatrogenic trauma of the urinary bladder. BJU International
2002 ; 89(7):755-56

Int J Clin Cases


http://www.ncbi.nlm.nih.gov/pubmed/?term=Tarney%20CM%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chalya%20PL%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Massinde%20AN%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kihunrwa%20A%5Bauth%5D
http://link.springer.com/journal/192
http://link.springer.com/journal/192
http://www.ncbi.nlm.nih.gov/pubmed/?term=Okokon%20IB%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Agan%20TU%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Silver%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=16738145
http://www.ncbi.nlm.nih.gov/pubmed/?term=Landon%20MB%5BAuthor%5D&cauthor=true&cauthor_uid=16738145
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rouse%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=16738145
http://www.ncbi.nlm.nih.gov/pubmed/16738145
http://www.ncbi.nlm.nih.gov/pubmed/16738145
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kaplanoglu%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Karateke%20A%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Un%20B%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Akgor%20U%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Balo%26%23x0011f%3Blu%20A%5Bauth%5D
http://journals.lww.com/greenjournal/toc/2005/01000
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cahill%20AG%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Stout%20MJ%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Stamilio%20DM%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Odibo%20AO%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chou%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=19165412
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=19165412
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lien%20RC%5BAuthor%5D&cauthor=true&cauthor_uid=19165412
http://www.ncbi.nlm.nih.gov/pubmed/19165412
http://www.ncbi.nlm.nih.gov/pubmed/19165412

