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Abstract

Obijective: The objective of our study was to report 2 cases of ureteric abnormalities
discovered on robotic hysterectomy and review of literature available.

Introduction: Urinary system congenital anomalies more commonly seen than other
systems congenital anomalies. These developmental anomalies can lead to intra-
operative injuries, even by surgeons with a stronghold on normal ureteric anatomy.
Material & Method: We describe the first case of duplex ureter diagnosed with
cystoscopy and retrograde pyelography. Another case of ectopic ureteric orifice revealed
during cystoscopy. Review of literature was undertaken of available literature by google
search of databases for last 35 yrs.

Results & Discussion: The lower urinary tract injuries are serious complications with
high morbidity, especially during delayed diagnosis. The knowledge of urological
variants, meticulous tracing of the course of ureter, and use of postoperative cystoscopy
could reduce these complications, particularly in phase of increasing minimally invasive
surgeries. In this study we have reviewed various published articles dealing with
intraoperative cystoscopy during hysterectomy

Conclusion: Routine cystoscopy performed during hysterectomy may lead to early
diagnosis of any urological injuries and reduce delayed postoperative urologic
complications. Large scale studies still need to be done in order to say whether it should
be a part of one’s protocol post hysterectomy.
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Introduction

One of the most troublesome problems in gynaecological surgeries for hysterectomy is the potential
occurrence of ureteric or bladder injury. Seventy-five percent of ureteric injuries occur during

gynaecological procedures, especially

hysterectomies, while the rest occur during other abdominal operations [1]. The injuries in
gynaecology have been noted to occur after total or subtotal hysterectomy by laparotomy
(TAH/STAH), after laparoscopic total or subtotal hysterectomy(TLH/STLH), and after
laparoscopically-assisted vaginal hysterectomy (LAVH) or vaginal hysterectomy (VH). The injury has
also been recorded after ovarian or endometriosis operations; 85% of cases occurred during dissection
of the cervix. According to the literature, the rate for such injuries resulting from hysterectomy by
laparotomy is 0.03-2% [2-4], is 0.02-5% in VH [2-5], is up to 0.2-6% in LH, and 3.8% in LAVH [6].

Anatomy of the urinary structures should be taken into consideration during surgery but unrecognised
congenital abnormalities can present unfamiliar anatomy to the surgeon thus further increasing the rate

of urological complications.

During the embryological process in the end of the 4th week ureter bud which rises from distal
mesonephric duct unites with metanephric mesenchyme blastema and generates permanent kidney.

Permanent kidney ascends to lumbal zone under adrenal glands in between 6th and 9th weeks [7].
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Duplex collecting system occurs from two different ureter buds being generated from one Wolffian

duct or incomplete fusion of ureter buds’ upper and lower poles.

Normally ureteral orifices should be located on vesical trigone. Ureteral orifice being opened to
bladder neck or other than vesical trigone is called ectopic ureter. More often in females (6:1). Ectopic
orifice may open into vestibule (38%), urethra (32%), vagina (27%), uterus (3%)8. Ectopic ureter
usually diagnosed at pediatric ages. Usual complaints are persistent and recurrent urinary tract

infections, voiding dysfunctions and urinary incontinence [9].

It is often with duplex collecting system. Duplex collecting system classified as complete or
incomplete duplication. If ureters have two separate pyelocalyceal systems but enters through two
separate orifices in bladder it is called complete ureteral duplication, if ureters have two separate
pyelocalyceal systems but enter through the same orifice it is called incomplete ureteral duplication.
Two ureteric buds arising from mesonephric duct leads to formation of complete duplicate ureter
whereas one bud that bifurcates during development leads to incomplete duplication of ureter.

Complete ureter duplication has more clinical symptoms. It is more often in girls.
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Duplex kidney can occur with other abnormalities of your urinary system. One common abnormality
is an ureterocele, which occurs when the end of the ureter does not develop properly, and urine flow
is obstructed. This results in a balloon-like swelling as urine builds up at the point where the ureter and
bladder connect. In addition, urine can reflux back toward the kidney through the second ureter, which

often has a weak valve because it joins the bladder in an abnormal location.

Duplicated ureter incidence is about 0.7% of healthy adult population & 2% to 4% of patients with
urinary tract issues. The incidence rate of incomplete duplicated ureter is three times more than

complete duplicated ureter, which is estimated to appear in about 1 in every 500 people. In this paper,
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we report the detailed case of unilateral incomplete duplicated ureter which merged just proximal to
the ureterovesical junction and another case of ectopic ureteric orifice.

Presence of various anomalies of the ureter is associated with increased risk of urinary tract infections
and many other clinical complications Advances in diagnostic imaging have resulted in an increase in

the number of clinical cases reported.

In view of the fact that the equipment for cystoscopy is used during surgery for TLH/STLH and is
sterile and available. Therefore, we conclude that cystoscopy at the end of surgery for TLH/STLH is
an important evaluation and beneficial because of the following reasons: In patients presenting with
postoperative flank pain, cystoscopy may prevent the need for further evaluation and expensive testing,
and cystoscopy increases the surgeon’s and the patient’s confidence in the integrity of the urinary tract

during the recovery period.

Case Reports
Case Study-1

A 47-year-old female was hospitalized in the parent institution in November 2022, due to abnormal
uterine bleeding AUB(A)

Local examination

Per speculum-cervix and vagina healthy

Per vaginal- Ut 8 weeks, anteverted, mobile, uterine tenderness was present, bilateral fornices free
General and Systemic examination did not reveal any abnormality.

USG Abdomen revealed normal study with normal kidneys (no hydronephrosis),normal bladder.

USG Pelvis revealed bulky uterus with patchy adenomyosis and left ovarian avascular cyst with

internal echoes? endometriotic?hemorrhagic cyst.
Routine investigations were performed including urine routine,RFTs which were normal.
Robotic hysterectomy with bilateral salpingoophorectomy was planned.

Intraoperatively, after vault closure ballooning of ureter was visualised .1t was initially thought to be
due to kinking of ureter so urologist was consulted. Cystoscopy was performed which showed bilateral

efflux of urine through both the ureteric orifices.
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Normal Ballooning of Ureter

Then retrograde pyelograpy was performed in OT, which revealed duplication of left ureter
approximately 3cm from left ureteric orifice. The medial limb was dilated with blind end and lateral
limb was draining left pelvicalyceal system normally. On right side RGP was normal.

Fig: RGP showing incomplete duplex ureter with blind medial limb which is dilated and left lateral
limb which is draining left pelvicalyceal system normally.
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During the hospitalization, the patient was treated conservatively with a positive clinical effect.
Antibiotics were given and urine routine and culture were sent after 5 days. Patient was counselled
regarding red flag signs like recurrent UTI, pain abdomen and was discharged in good condition and

was advised regular follow up.

Case Study 2

A 37-year-old patient presented to gynaecology department in August 2022 with history of heavy
menstrual bleeding since 1 year (AUB-L).

General examination —anemic but vitals were stable
Systemic examination was normal

Per abdomen-uterus 18-20 weeks, midline scar (I scs)
Per speculum-cervix and vagina healthy

Per vaginal-uterus 18-20 weeks, bilateral fornices free

Routine investigations were performed and 6 units PRBC were transfused preoperatively as patient
was anemic (Hb-3.3g/dl). Usg revealed fibroid of 13*11 cm

Robotic Hysterectomy with bilateral salpingectomy with preservation of ovaries was performed in

september.1 unit blood was transfused intraoperatively.

Cystoscopy was performed as a part of procedure and we found left ectopic ureteric orifice opening in
proximal urethra left side. Findings were further confirmed by urologist with additional finding of

follicular cystitis.
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Result and Discussion

Ureteral bud develops as an outgrowth from the mesonephric duct and ascends with increase in vertical
length till it fuses with metanephric blastoma, which gives rise to future adult ureter and kidney. Sun
and colleagues suggested that if two ureteral buds form and one fails to contact with the
metanephrogenic blastema, the blind ending bifid ureter with double ureteral orifices presents10.
According to Dahnert, the prevalence of partial duplication of the ureter is three times more than
complete duplication of the ureters as found on urograms. Dahnert reported that occurrence of
complete duplication in first-degree relatives of a patient with complete duplication of the ureters is
sixty times more likely [11].Hascalik and associates reported that ureteral duplication may be
genetically determined by an autosomal dominant trait with incomplete penetrance [12].0n the
contrary, Bruno and colleagues said that ureteropelvic obstruction is more common when a duplex
kidney exists and can be inherited as an autosomal dominant pattern [13].In approximately 85% of
subjects with complete double ureters, according to Weigert-Meyer rule, the orifices of the ureters
draining the upper pole open inferior and medial to the orifice draining the lower pole of the kidney
[14].

Duplex ureters if undiagnosed pre or intraoperatively can get injured during gynaecological surgeries.
Alexander et al has reported a case of duplex ureter which got damaged during laparoscopic
hysterectomy and was diagnosed postoperatively15. Surgeons while performing the surgeries in pelvic

region should be well aware of such anomalies as congenital anomalies in genitourinary region has an
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incidence of about 10% and duplication is one of the commonest anomalies of upper urinary tract.
Though duplication of ureter may remain asymptomatic but it has a wide clinical significance
especially in presence of yo-yo reflex, urogenital or gynaecological surgeries or laparoscopic
procedures where it may get injured if not diagnosed earlier.

50% of ureteral injuries are diagnosed intra operatively without the use of cystoscopy [16]. This means
that up to 75% of patients with bladder injuries can be discharged home with injuries that go
unrecognized [17]. Conversely, with the use of intraoperative cystoscopy, Glimour found that 100%
of ureteric and 80% of bladder injuries were identified prior to leaving the OR. This was systematic
search of 47 studies where rates of ureteric and bladder injuries were found to be more when routine
cystoscopy was performed than the studies without routine cystoscopy. The advantage of
intraoperative diagnosis is the ability to repair the injuries at the time of surgery, thus, avoiding

postoperative complications, medico-legal issues, and patient dissatisfaction [18].

Mahendran et al, reported a better prognosis when urinary tract injuries are recognized and addressed
early [19]. Morozov et al study revealed 7 delayed (post-operative) diagnoses of ureteral injuries. Five
of the seven delayed cases presented with ureterovaginal fistulas. Delayed recognition of these injuries
can lead to infection, permanent renal impairment, ureterovaginal fistulas, need for percutaneous
nephrostomy tubes, etc. Intraoperative diagnosis significantly decreases the risk of the aforementioned
complications [17]. Wu and colleagues found that early detection of ureteral injury allowed for more
conservative management of the injuries [20]. For instance, in cases that had delayed diagnosis
(diagnosed on an average of 19 days postoperatively) five of the 8 patients required laparotomy
compared to one of the 7 patients whose injuries was diagnosed intraoperatively or within 3 days post-

operatively [17].

In a systematic review and meta-analysis by Teeluckdharry et al, the different rates of injury to the
bladder and ureters by route of surgery showed the highest risk being during prolapse and incontinence
procedures [21]. Otherwise, the rate of bladder injury was highest for laparoscopic and robotic
hysterectomy with 6.9-16.5 injuries per 1000, and lowest for vaginal hysterectomy with only 5.1 per
1000. As to the ureters, the risk remained highest for laparoscopic and robotic hysterectomies with
3.1-4.1 per 1000, and lowest for the vaginal approach with 0.4 injuries per 1000 [22].

Prevention is the best treatment. It would be best for gynecologists to be aware of the places were the
ureters and bladder are more likely to be injured in pelvic surgery. The knowledge of pelvic anatomy
and urinary collecting system is of utmost importance. These injuries may also be prevented by

appropriately selecting the patients for open versus minimally invasive surgeries. Even if all of the

Citation: Dr Rahul Manchanda “Unusual Ureteric Abnormalities on Robotic Hysterectomy-Series of 2 Cases and Review
of Literature” MAR Gynecology Volume 4 Issue 3
www.medicalandresearch.com (pg. 9)



http://www.medicalandresearch.com/

Journal of MAR Gynecology (Volume 4 Issue 3)

necessary precautions are taken, injuries will still occur. Recognizing that it is our duty as surgeons to
minimize the damage of these complications, routine cystoscopy is one of the best ways to complete
this task.

In 2012, the American Association of Gynaecologic Laparoscopists recommended that routine
cystoscopy be performed after all laparoscopic hysterectomies. Also, a study at the University of
Michigan for implementation of a universal cystoscopy policy at the time of hysterectomy for benign
indications was associated with a significant decrease in delayed postoperative urologic complications
[23]. The authors concluded that a universal cystoscopy policy is a low-cost intervention that poses
minimal risk to patients. A systematic review and meta-analysis that included 79 studies with 41,482
hysterectomies found that although universal cystoscopy increase intraoperative ureteric injury

detection rates but did not decrease the incidence of delayed genitourinary injuries [21].

Risk of cystoscopy is extremely low and includes increased rates of urinary tract infection, bladder
and urethral trauma, allergic reaction to intravenous dyes, increased cost, and operating room time
[23]. In a decision analysis study to evaluate cost-effectiveness of cystoscopy, it was concluded that
for universal cystoscopy to be cost-effective, the risk of ureteral and bladder injuries should be ~32%
and 35% for ureteral and bladder injuries, respectively. The study concluded that cystoscopy would be
better preserved to when the clinical index of suspicion for injury is high [24]. To bridge the cost

barriers, some surgeons adopted the use of the 5 mm laparoscope for cystoscopy.

Conclusion

Prevention, early detection and management of urinary tract injuries can significantly minimize the
long-term complications and adverse outcome. So, to accomplish this task routine intraoperative
cystoscopy is the best way. Surgeons early in their career may adopt universal cystoscopy until surgical
experience is established in assessing the level of risk possible. Training gynaecologists to be
competent in performing intra-operative cystoscopy can greatly reduce the amount of time used while
waiting for urologist to perform the procedure which will take less than 15 minutes. At that stage,
selective cystoscopy shall be utilized in cost effective manner such that when index of suspicion is
high or when injury is detected, timely consultation with urologist may help alleviating long term

complications by early diagnosis and treatment when needed.
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