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Original article

Pneumovesicoscopic Cohen’s Cross -trigonal Ureteral
Reimplantation for Primary Vesicoureteral Reflux in Children:
A Siriraj Hospital 8-year Review

Sukree Semmard, Banasithi Chaiyaprasithi

Division of Urology, Department of Surgery, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok, Thailand

Abstract

Objective: To determine early experience for perioperative outcomes of pneumovesicoscopic Cohen’s
cross -trigonal ureteral reimplantation for primary vesicoureteral reflux in children at Siriraj Hospital.

Material and Methods: A retrospective review of 50 pediatric patients (20 girls and 30 boys, aged months 11
to 132 months) with primary vesicoureteral reflux (VUR) who underwent a laparoscopic Cohen’s cross -trigonal
procedure for ureteral reimplantation using a pneumovesical approach at Siriraj Hospital from August 2007 to
June 2014. The surgical technique of this procedure, generalized demographic data, perioperative data, bladder
capacity, intraoperative blood loss, operative times and success rates in different periods were recorded and the
causes of diversion were determined. Postoperative parameters, fever, urethral catheterization, length of stay in
hospital, and analgesic drugs used were evaluated.

Results: Total success rate of pneumovesicoscopic Cohen’s cross -trigonal ureteral reimplantation was 78%
(39/50); 68.4% (13/19) in the first 4 years, and 83.9% (26/31) in the later period. The mean operative time was
184 mins (range 140-270 mins) for unilateral and 222 mins (range 180-260 mins) for bilateral reimplantation. The
mean blood loss was 22.8 mls (range 5-100 mls). Eleven cases (22%) were converted to the open technique.
Early postoperative fever was 1.8 days (range 1-5 days). Urethral catheter, ureteral stent duration of right/left
sides, and length of stay in hospital were 9.5, 6.5/7.5 and 11.3 days, respectively.

Conclusion: Our preliminary results indicate that pneumovesicoscopic Cohen’s cross -trigonal ureteral reimplantation

is a safe and effective procedure;however; there is a high conversion rate.

Keywords: Cohen’s cross -trigonal ureteral reimplantation, vesicoureteral reflux
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Introduction

Vesicoureteral reflux (VUR) is a common anomaly
affecting the vesicoureteric junction. This condition is
the second most common cause of hydronephrosis
after ureteropelvic junction obstruction”. In general,
1-2% of children have VUR. In this group of children,
acute pyelonephritis occurs in about 25-40%°. Reflux
nephropathy is the cause of end-stage renal failure in
5-10% of the VUR patients’. The surgical correction
of VUR can be carried out by endoscopic injection
of bulking agents or ureteral reimplantation, using
the open or laparoscopic technique’.

The open technique of ureteral reimplantation
for correction of VUR has been in use for 50 years®,
and it has remained the gold standard of surgical
intervention’; however, the success of transperitoneal
extravesical and pneumovesicoscopic intravesical
ureteral reimplantation have also been described,
showing the feasibility of the techniques®®. The
laparoscopic Cohen procedure using a pneumovesical
approach was first described in an animal model,
in 2003°. The advantages of pneumovesicoscopic
approaches over open surgery are still debated®, but
many studies seem to confirm that pneumovesicoscopic
cross-trigonal ureteral reimplantation is a safe, effective
procedure with minimal morbidity and a high success
rate (92%)*'"", We reviewed this surgical technique

for VUR and reported our 8-year experience.

Material and Methods

This retrospective chart review was approved
by the Ethics Committee at the Siriraj Institutional
Review Board. We enrolled 50 pediatric patients
(20 girls and 30 boys, aged 11 months to 132 months)
with primary vesicoureteral reflux (VUR) who underwent
a laparoscopic Cohen’s cross-trigonal procedure
for ureteral reimplantation using a pneumovesical
approach at Siriraj Hospital between August 2007
and June 2014. Informed consent was obtained from
all patients. The VCUG to confirm and evaluate the

diagnosis of VUR was performed in all patients. The

options of treatment were discussed with parents and
patients, if possible. The surgical indications for ureteral
reimplantation in this retrospective review included
breakthrough urinary tract infections, worsening or
higher grade reflux and new renal scars, even though
antibiotic prophylaxis was used. Of 50 patients, reflux
was unilateral in 23 and bilateral in 27. The grades
of vesicoureteral reflux varied from grades II to V,
and renal units (No. of ureters) were 4, 17, 37 and 19,
respectively (a total of 77 ureters were reimplanted).
Important perioperative period data were recorded,
including bladder capacity, intraoperative blood loss,
operative times, post-operative fever, post-operative
analgesic drug use, length of hospital stay, and success
rates. The causes of diversion in any converted case

were determined.

Operative technique

The steps of surgery in the laparoscopic
intravesical approach are the same as the open
approach™. However, the authors do not advocate this
approach in bladders that are less than 130 mlL, due
to the appearance of a higher rate of complication in
patients with this bladder capacity"'™. After the patient
is placed in a supine and frog legs position, the surgeon
can gain access to the urethral orifice for cystoscopy.
First, the bladder is distended with saline solution
through the urethra, and a 2-0 monofilament traction
suture is passed percutaneously at the bladder dome,
under cystoscopic vision, through both the abdominal
and bladder walls, thus keeping the bladder from
falling away from the abdominal wall intraoperatively.
A b5-mm Step port is inserted under cystoscopic
vision. Next, a urethral catheter is inserted to drain
the bladder; it is used to occlude the internal urethral
meatus, and then start carbon dioxide insufflation.
Two lateral trocars, 3 or 5 mm, are introduced
through the anterolateral wall of the bladder under
cystoscopic vision. All the successive steps of classical
open Cohen’s cross -trigonal ureteral reimplantation

technique are performed under endoscopic control,
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including ureteric dissection and mobilization. Lastly,
the development of submucosal tunnel and ureteric

reimplantation are faithfully reproduced step by step.

Results

Total success rate of pneumovesicoscopic
Cohen’s cross -trigonal ureteral reimplantation was
78% (39/50); 68.4% (13/19) in the first 4 years, and
83.9% (26/31) in the later period. The mean operative
time was 184 mins (range 140-270 mins) for unilateral
and 222 mins (range 180-260 mins) for bilateral
reimplantation. The mean blood loss was 22.8 mL
(range 5-100 mL). Eleven cases (22%) were converted
to the open technique. Early postoperative fever
was 1.8 days (range 1-5 days). The urethral catheter,
ureteral stent duration of right/left sides, and length
of stay in hospital were 9.5, 6.5/7.5, and 11.3 days,

respectively.

Discussion

This operation is a minimal invasive procedure
for the correction of vesicoureteral reflux using three
trocars, one camera, and two working ports. In the
literature, the success rate of this surgical technique
was varied, but most reported a success rate of
79-97%*%Y From our experience, the procedure
was performed until it was completed successfully
in all cases except in 11 patients who had intra-
operative complications, such as fluid or air leakage,
displacement of working port into the intraperitoneal
or extravesical space, and intravesical bleeding until
we could not proceed. Even though it seems to be
a low success rate in the first 4 years that we used
this technique (68.4%), during the later four years
of performing this surgery, after the surgeons had
more experience, the success rate was 83.9% (26 in
31 patients), which is similar to the results in the
literature. The measurements of bladder capacity are
not different in the successful and converted groups
(mean bladder capacity was 195.5 vs. 194.2 mL in the

successful and converted groups, respectively). Due

to the difficulty of the laparoscopical technique,
operative time is clearly longer than for the open
surgical technique. There was, however, a slight
improvement in operative time noted when compared
with the early and later periods mean operative time
was 216.7 vs. 197.8 mins in the early and later 4
years, P-value was 0.137). We have not experienced
a reduction in length of stay in the hospital or shorter
times for postoperative urethral catheter drainage
and ureteric stent compared with the groups who

underwent the open surgical technique.

Conclusion

Our preliminary results indicate that pneumo-
vesicoscopic Cohen’s cross -trigonal ureteral reim-
plantation is a safe and effective procedure; however,

there is a high conversion rate.
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