Intra-operative identification of ureters
using indocyanine green for gynecological
oncology procedures
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Summary
It is well known that ureteral injury is a possible
complication of gynecological surgery. The literature
reports rates for ureteral injuries for pelvic surgery
ranging from 1% to 10%1 2 as the complexity of the
procedure increases. Many of these injuries remain
unrecognized during the surgery.3
Patients with prior surgical procedures, endometriosis, inflammatory bowel disease, or gynecological
cancers are more likely to present this complication.2 3
Different identification techniques have been
described, such as regular ureteral stent placement,
methylene blue injection, or illuminated ureteral catheter positioning. However, all of them are moderately
expensive, time consuming, or with a lack of high-
quality ureteral visualization.3 4
We present a new ureteral visualization technique in
order to avoid complications related to ureteral injury
during gynecological oncologic surgeries (video 1). By
using indocyanine green (ICG) injection in the ureters by
cystoscopy, the fluorescent ureters can be easily identified to assess their location or facilitate their dissection. Ureteral visualization by ICG has been previously
used experimentally in different medical areas such as
colorectal surgery.2
Our simplification of the technique includes the
following steps: (1) cystoscopy to place in the ureter 10 cm
of a 6 Fr catheter; (2) ureteral injection of 8 mL ICG solution (concentration 1.25 mg/mL); (3) removal of ureteral
catheters (full ureteral catheterization is not needed); (4)
intra-operative identification using near infrared light at
the locations needed (transperitoneally, infundibulopelvic
area, lateral parametria, or ventral parametria). This technique may be used both in laparoscopic and open surgery
by using a laparoscopic endoscope or a specific near
infrared camera, respectively.
The main advantage is a lower risk of ureteral injury
due to real-time identification during the surgical procedure. Moreover, our technique is a cheaper option than
others with high-quality visualization, is much less time-
consuming (15 additional minutes to the procedure),
and has a low adverse event profile.
We have carried out this technique in 16 patients
to date with 100% success in ureteral identification.

video 1.

The equipment used was Olympus endoscopy tower
Visera Elite II S200 with 0° infrared scope (OLYMPUS
IBERIA S.A.U, Barcelona, Spain).
We conclude that ureteral identification using ICG
injection is a feasible option to facilitate ureteral
dissection and assessment of its location during
gynecological oncologic surgery, with a low cost and
good safety profile that could prevent ureteral injury.
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