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Abstract

We report 2 patients with ureteral injury after a simple total laparo-
scopic hysterectomy for uterine myoma with a complete resection
of the distal ureter. One patient had unilateral injury and the other
2 patients had bilateral injury. The surgical laparoscopic repair pro-
cedure was carried out 3 to 5 days after the injury. Surgery involved
intramural dissection of the distal ureteral stump to expose at least
1 cm of the ureter, percutaneous ureteral stent placement, elimina-
tion of tension between the proximal ureter and the dissected distal
stump, end-to-end anastomosis, and reinsertion of the distal ureter
into the bladder muscle layer, which was previously dissected for
the anastomosis.

Introduction

latrogenic ureteral injury, either complete or partial, com-
prises 75% of cases of ureteral trauma. Distal ureteral injury
is more common than injuries affecting the proximal ureter; in
some cases, ureteral injury goes unnoticed and later presents
as stenosis and hydronephrosis.”? Gynecological and uro-
logical procedures are most often associated with a ureteral
injury. In gynecologic surgery, ureteral injury occurs in 0.1%
to 1.5% of procedures for benign pathological conditions and
up to 5% of oncologic procedures.? The incidences of ureteral
injury are as follows: 0.03% to 2% in abdominal hysterec-
tomy, 0.02% to 0.5% in vaginal hysterectomy, 0.2% to 6% in
laparoscopic hysterectomy, 1.7% to 3% in urogynecological
procedures, and 4.4% in Wertheim’s hysterectomy.? The use
of laparoscopic surgery in gynecology has increased the num-
ber of ureteral injuries. Ureteral injuries from gynecological
procedures account for up to 64% of the injuries, with the

remaining injuries due to laparoscopic general surgery and
laparoscopic urologic surgery."

The treatment of ureteral injuries differs depending on the
location of the injury.?® In the distal ureter, where most injuries
occur during gynecologic procedures,* treatment depends on
the diameter of the injury. If the injury transects less than 50%
of the ureter, a ureteral stent is placed. If the injury is greater
than 50% of the diameter, or if there is devascularization,
surgery is then indicated.” If surgery is needed, a ureteral re-
implant is recommended as the first-line treatment for lower
ureteral injuries.’

Case reports

We report 2 patients with complete ureteral injury of the non-
intramural distal portion of the ureter resulting from gyne-
cological surgery. One patient had unilateral injury and the
other patient had injuries to both ureters. In all cases, the
injury was caused by a 5-mm blunt tip sealer and divider
device. Two patients underwent a simple total laparoscopic
hysterectomy for uterine myoma. In one case, there was com-
plete injury of the right distal ureter, and in the other case,
there was complete injury of both distal ureters. In both cases,
the ureteral injury was identified after the gynecologic surgery
because of symptoms of peritonitis, including fever, malaise,
and the presence of urine upon drainage. The diagnosis was
confirmed by intravenous urography, noting a lack of continu-
ity at the distal ureter in all cases (Fig. 1, Part A). Immediately
after the diagnosis, that there were no signs of infection and
a ureteral repair was performed using laparoscopic surgery.
The surgeries involved a dissection of the distal ureteral stump
with end-to-end anastomosis instead of performing ureteral re-
implantation. All cases of anastomosis had satisfactory results
with functional recovery, maintenance of function 6 months
after surgery, and absence of complications (Table 1).
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Fig. 1. lllustrating a discontinuity in the right ureter of patient 1 on urography, compatible with a complete distal ureteral resection and contrast extravasation. In
patient 2, the resection was complete and hilateral at the distal level with peritoneal extravasation of contrast. In Part B: we see the stump of the right distal ureter
and bladder. In Part C: we introduced an Abbocath No. 14 percutaneously for catheterization of the distal stump and subsequent positioning of the ureteral stent

using a flexible guidewire, Part D.

Surgical technique

Prior to performing the surgery in humans, we performed
experimental surgeries in a porcine model, simulating the
conditions of an iatrogenic lesion of the non-intramural
distal ureter. We verified the feasibility and reproducibility
of the technique and found no complications. This phase
of experimental surgery was performed at the Center for
Minimally Invasive Surgery Jesus Uson (CCMIJU, based on its
initials in Spanish) in Caceres, Spain. We placed the patient
in the lumbotomy position with a dorsal tilt of 15 degrees
and inserted 4 abdominal trocars. The first 12-mm trocar
was placed in the paraumbilical-external line of the rectus
abdominal region, the second and third trocars were placed
in the ipsilateral iliac fossa and hypochondrium, and the
fourth trocar was placed in the posterior axillary line. After

dissection, we identified the complete ureteral injury and
then the distal ureteral stump (Fig. 1, part B). We also used
a flexible cystoscope via the retrograde route in case the
injury could not be reached by laparoscopy. Once the dis-
tal end was located, we performed an abdominal puncture
using an Abbocath No. 14, introducing a 0.035" guidewire
(Boston Scientific, Jagwire) through the distal ureter until it
was placed inside the bladder (Fig. 1, parts C and D). To
facilitate dissection of the ureter, we passed a 10 to 12-Fr
ureteral catheter over the guidewire so that the wire would
remain in the bladder with its proximal end in the pelvic
cavity. We then released the distal ureter along its intramu-
ral course (Fig. 2, parts A, B and C) using scissors, LigaSure
(Covidien), and a Maryland dissector, until a segment of
about 1 cm was obtained (Fig. 2, part D). We then checked
that both the distal and proximal ends of the ureter could
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Table 1. Enrolling patients according to Table 1. Main features of patients undergoing surgical repair of the distal ureter

Patient 1

Patient 2

Age 46
Ureteral injury (number cases)

Ginecologic surgery

to myoma
Time from injury to reconstruction 5 days
Time of laparoscopic reconstruction 130 minutes

Complications after reconstruction

Time of drainage 10 days
Time of bladder catheter 15 days
Time of ureteral stent 32 days

Control Urography

Right ureter (1)
Laparoscopic total simple histerectomy due

Feber on 10th day

6 months and 2 years later: Normal function

38
Bilateral ureter (2)

Laparoscopic total simple histerectomy due to
myoma

3 days
295 minutes
No; blood transfusion due to megaloblastic anemia
6 days
12 days
28 days
6 months later: Normal function

be joined together without tension. A 4.8-Fr ureteral stent
was introduced percutaneously and then placed over the
flexible guidewire to be inserted into the bladder (Fig. 3,
part A), leaving the proximal part of the J stent in the pelvic
cavity. Once the distal end of the stent was in place, the
flexible guidewire was removed. Then, the guidewire was
reintroduced through one of the drain holes of the ureteral
stent to rectify the proximal J (Fig. 3, part B) and to lift it

up through the proximal end of the ureter to the renal cav-
ity. After completing this step, we performed an end-to-end
suture of the ureter with 5 to 7 isolated stitches of resorbable
material 4/0 (Fig. 3, part C). To complete the procedure,
we inserted the dissected distal ureteral segment within the
bladder muscle layer. The drain was removed between the
6th and 10th postoperative days, the urinary catheter was
removed between the 12th and 15th postoperative days, and

Fig. 2. In Part A, we began dissecting the intramural ureter, first the medial zone and then the anterior (Part B) and lateral zones (Part C), until we obtained at least
1 cm of free and mobile intramural ureter (Part D). This segment was used in the subsequent anastomosis.
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Fig. 3. In Part A, we position the double J ureteral stent in the distal stump. After rerouting the stent with a flexible guidewire (Part B), we positioned the proximal
end. After placing the ureteral stent, the end-to-end anastomosis was completed (Part C) while ensuring that there was no ureteral tension. Part D shows the results
at 2 years (patient 1) and 6 months (patient 2) after reconstructive surgery, without leakage or stenosis and with functional kidney status.

the ureteral stent was removed at 4 weeks. In patient 1, we
observed good renal function with no signs of stenosis or
contrast leakage 2 years after the surgery. In patient 2, we
observed good renal function without stenosis or leakage 6
months after the surgery (Fig. 3, part D).

Discussion

Laparoscopic treatment of ureteral injuries appears to be
the method of choice due to its good results.? When there
is complete injury of the distal ureter, direct ureteral reim-
plantation or a psoas-bladder or Boari-flap hitch procedure
is usually performed to ensure ureterovesical continuity."*
This type of surgical treatment with ureteroneocystostomy
often requires ureteral re-implantation to control the physi-
ological function of the ureterovesical junction,® a procedure
that extends the operating time and increases morbidity. In

general, when complete injury of the ureter occurs, a repair
is performed to spatulate the ureter by placing a ureteral
stent and suturing end-to-end, providing there is a ureteral
stump that can be used for reanastomosis.** In our surgi-
cal technique, we dissected a segment of the intramural
ureter, which provided us with a distal segment that was
large enough to accommodate a ureteral stent and allow for
end-to-end suturing without tension. We placed the ureteral
stent percutaneously, sliding it over a flexible guide that was
inserted through an Abbocath in the distal ureteral stump.
This approach allowed us to position the distal end of the
stent intravesically and then redirect the guide to the proxi-
mal end of the ureter to position the stent in the kidney.
This method allowed us to place the ureteral stent without
changing the patient’s position during laparoscopy, which
has been done by other authors.? Ureteroureteral anastomo-
sis, with dissection of the distal intramural ureter to obtain
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a distal stump of more than 1 cm, has not been previously
described in the literature because, in most cases, a ureteral
re-implantation has been performed when there is no portion
of the distal ureter that is large enough for end-to-end anas-
tomosis.>*? Intramural ureter dissection using a ureteral stent
for guidance is simple and straightforward; we can collect up
to 1 cm of viable and healthy distal ureter, facilitating end-
to-end anastomosis. Our technique also reduces morbidity
and surgical time compared to other techniques, including
direct re-implantation of the ureter into the bladder,**'° and
eliminates the need for an anti-reflux mechanism.

Conclusion

We believe that preserving the physiological and anatomical
arrangement of the urinary tract should be the first treatment
option, even when the injury occurs in the distal portion of
the ureter. This method will allow for better monitoring and
treatment in the future with less morbidity. Our experience
with this technique is limited. However, due to our good
results in this early phase, with no complications, such as
fistulas, strictures, or infections, we think that this procedure
merits further investigation to evaluate its possibility as a
first-line treatment.
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