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rendezvous technique for complex ureteric
transection after gunshot injuries
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INTRODUCTION

Ureteric injuries or transections are traditionally treated by
diversion nephrostomy and double J stenting prior to definitive
surgical repair.! However, the complexity of ureteral injury
dictates the treatment course, which may ultimately result in
renal loss or permanent external drainage. Iatrogenic injuries
are often of expected anatomic locations and associated with
minimal tissue loss. Conversely, missile injuries result in
significant tissue damage causing the unpredictable length of
ureteric loss that makes a diagnosis, and therefore, treatment
more challenging. While maintaining ureteral integrity is the
mainstay for future surgical or endourologic repair, it can
be sometimes difficult to pass the area of penetrating injury
either antegradely or retrogradely. Here, we report two cases
of successful repair of complex ureteral gunshot injuries using
rendezvous technique requiring no additional surgical repair.

CASE REPORTS
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ABSTRACT

Management of complex ureteric transection poses a significant clinical challenge, particularly
after gunshot injuries due to marked distortion of anatomy and associated tissue loss. We
report two cases of total ureteric transection due to gunshot injury successfully repaired using
fluoroscopy-guided rendezvous procedure and double J stent placement. This minimally invasive
approach may offer a safe and effective technique to repair complete ureteral transection and
obviate the need for complex surgical procedures.
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A 33-year-old man presented after a gunshot injury to
the pelvis resulting in comminuted left pelvic fractures
and open wound in the left lower quadrant. A computed
tomography (CT) urography was performed due to high
volume leak from the wound. This demonstrated a large
collection in the left iliac fossa with evidence of urine leak
from the distal left ureter [Figure la]. The patient was
initially referred for diversion nephrostomy. However,
due to the presence of the large pelvic collection, we
considered attempting rendezvous technique. Cystoscopy
was done, and left ureteric cannulation showed total ureteric
transection of the ureter and contrast leak into the left
pelvic collection [Figure 1b]. A 0.018” hydrophilic wire was
introduced into the cavity, and the patient was transferred
to the angiography suite. In a right decubitus position and
under moderate sedation, left percutaneous nephrostomy
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Figure 1: (a) Volume rendering an image of the excretory phase of the computed
tomography urography shows contrast leak at the distal ureter (arrows).
(b) Retrograde ureterogram shows contrast leak from the pelvic portion of
the left ureter (arrows). A guide wire (arrowheads) was introduced into the left
pelvic collection. (c) Lateral image shows the antegrade transnephrostomic
guidewire (arrowheads) intersecting with the retrograde ureteric wire (black arrow)
in the pelvic collection. The tip of the sheath is introduced into the collection
cavity (arrow). (d) Digital subtraction nephrostogram at 1-month shows partial
healing of the ureter and decrease in the fistula. (e) 4-month follow-up shows
complete healing of the transected ureter and resolution of the uretero-rectal
fistula. (f) Retrograde urethrogram during double J stent removal at 1 year showed
no leak or ureteric stricture at the site of the previous injury

access was obtained, and contrast injection confirmed
total ureteric transection as well as a large uretero-rectal
fistula. The length of ureteric disruption was estimated at
1.5 cm at the S2 level. A 9 Fr 35 cm sheath was introduced
into the left pelvic collection and a 15 mm gooseneck
snare was inserted to capture the retrograde ureteric
wire, which was retrieved from the percutaneous sheath
to gain a through-and-through access [Figure 1c]. An
8 Fr 26 cm double J stent was retrogradely inserted and
successfully deployed. Next, an 8 Fr nephrostomy catheter
was inserted for external drainage. During the following
days, the urine output from the open wound markedly
decreased. At 1-month follow-up, nephrostogram showed
remarkable healing of the ureter with interval decrease in
the uretero-rectal fistula [Figure 1d]. At 4-month follow-up,
there was complete healing of the ureter and resolution
of the uretero-rectal fistula [Figure le]. The nephrostomy
tube was removed, and the double ] stent was kept in
place to prevent ureteric strictures. Follow-up retrograde
urethrogram during double ] stent removal showed at
1 year no leak or ureteric stricture at the site of the previous
injury [Figure 1f].
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Case 2

A 55-year-old man who sustained a gunshot injury to
the abdomen presented 6 weeks following exploratory
laparotomy with increasing abdominal distension. A CT
scan of the abdomen revealed a large left perinephric
and intraperitoneal fluid collection that showed increased
density on the delayed phase due to urine leak from
proximal ureteric injury [Figure 2a and b]. Initial diversion
nephrostomy was done to alleviate the urine leak. Later, the
patient had a cystoscopy with the retrograde placement
of a wire into the collection. Through a new upper pole
access, a gooseneck snare was used to capture and retrieve
the retrograde wire from the collection. An 8 Fr 24 cm
double ] stent was inserted, and a nephrostomy tube was
kept in place for external drainage [Figure 2c-e]. Later,
the abdominal collection resolved completely, and the
nephrostomy tube was removed. At 1-year follow-up, the
double J stent was removed, and the patient required no
additional interventions.

DISCUSSION

Preservation of ureteral integrity is the cornerstone in
the management of ureteric fistulas, partial or complete
transections. Antegrade or retrograde approaches often
succeed in establishing access across the injured ureter
allowing for gradual healing after stenting and external
drainage.’! However, combined approach or so-called
rendezvous technique may be necessary to maintain access
across the transected ureter and perform antegrade or
retrograde stenting. This technique entails advancing a
catheter and wire through the ureteric gap to be captured
from the opposite access using a snare or forceps under
fluoroscopic or cystoscopic visualization. !

Recent reports from English literature described endoscopic
realignment of ureteric injuries with rendezvous technique
using the flexible antegrade scope and rigid retrograde
ureteric scope.*® In this report, we emphasize few technical
points pertaining to the fluoroscopy-guided realignment
of total ureteric transection. First, the presence of
collection cavity due to urine leak facilitated capturing the
retrograde ureteric wire. Therefore, we suggest performing
this procedure during the initial placement of diversion
nephrostomy, which may lead to the complete obliteration
of the cavity and subsequently preclude snaring maneuvers.
Second, the antegrade sheath should be advanced into the
collection or beyond the edge of the transected ureter.
This presumably prevents de-gloving of the ureter during
wire retrieval from the antegrade sheath. Similarly, we
recommend introducing the tapered end of the double ]
stent retrogradely into the transnephrostomic sheath, as this
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Figure 2: Computed tomography scan of the abdomen in early (a) and
delayed (b) phases. The late images demonstrate leakage of contrast into the
retroperitoneum from the site of injury just below the pelvi-ureteric junction
and communicating with a large peritoneal collection. (c) Nephrostogram
demonstrates interruption of the proximal ureter with contrast leak into the
perinephric collection. (d) Oblique view showing the captured wire by a gooseneck
snare into the percutaneously introduced sheath from the upper pole. (e) Double
J ureteric stent and nephrostomy catheter in position

may prevent antegrade intussusception of the distal portion
of the pelvic ureter into the urinary bladder if the stent is
introduced antegradely.

While this technique is minimally invasive and may
obviate open surgical repair, it has potential complications.
Ureteric intussusception during retrograde introduction
of double J stent was described in a previous case reported
by Pastore et al.l! This was managed by introducing the
stent retrogradely. Strictures at the site of ureteric injury
are commonly encountered due to the extra-anatomical
passage of the stent and intense surrounding fibroblastic

reaction. Nevertheless, these strictures can be managed by
ureteroplasty and endoureterotomy.

Fluoroscopy-guided realignment using rendezvous
technique may offer an alternative approach to salvage the
integrity of the ureter and avoid open surgical repair after
complex gunshot injuries. More evidence is still required
to validate the safety and effectiveness of this technique,
particularly in the long-term.
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