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Abstract
The advent of a new use for fluorescence is helping to improve the safety of
minimally invasive procedures, particularly for robotic and robotic single-site
procedures. The purpose of this report is to describe the first use of indocyanine
green (ICG) during 2 robotic surgeries in Latin America. This is probably the start of a
new era regarding safety for cholecystectomies and colectomies. This will improve
results regarding biliary and colonic complications. Fluorescence can be used safely
and efficiently during single site cholecystectomy and robotic colorectal procedures.
Further studies should evaluate and demonstrate in large series its proper role.
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INTRODUCTION
Recently, near infrared fluorescence (NIF) imaging system (FireflyTM, Intuitive
Surgical Inc., Sunnyvale, CA, USA) was installed on a robotic system allowing
surgeons to identify intravascular and biliary NIF signals in real time (1).
First description of the NIF imaging system was for sentinel lymph node biopsy in
patients with breast or colorectal cancer. Since that time, application of this method
received wide acceptance in various fields of surgical oncology. The advent of a new
use for fluorescence is helping to improve the safety of minimally invasive
procedures, particularly for robotic and robotic single-site procedures (2-4).
The use of fluorescence, although useful, is considered challenging. Only a few
studies are currently available on the use of fluorescence in robotic general surgery.
Many of these reports describe promising and satisfactory results.The indications for
the use of NIF imaging include assessment of tissue perfusion, visualization of
hepatobiliary anatomy, sentinel lymph node biopsy, and visualization of vascular
anatomy (5-7).
Anastomotic leaks are aundesired complication in colorectal surgery. Hypoperfusion
is an important risk factor for anastomotic leakage in colorectal surgery. Recently few
papers have described the use of NIF during robotic colectomies (5-6). On the other
hand, bile duct injury is a rare but serious complication of laparoscopic
cholecystectomy and the primary cause is misinterpretation of biliary anatomy.

Intraoperative cholangiography is proposed to overcome this complication, although
it is not used routinely. Indocyanine green NIF cholangiography is non invasive and
provides real-time biliary images during surgery, which may improve the safety of
single-incision cholecystectomy, allowing to assess biliary anatomy and Calot
triangle (7). First description of its use was made by Ishizawa et al in 2010 (8).
The purpose of this report is to describe the first use of indocyanine green (ICG)
during 2 robotic surgeries in Latin America.

CASE REPORT
#1 R.M.O.A 62 years-old patient presenting a sigmoid adenocarcinoma was
submitted to a robotic sigmoidectomy. A medial to lateral approach with high

vessel ligation was used.ICG-enhanced fluorescence was used during robotic
colorectal resection in order to verify the adequate perfusion of the large
bowel prior to anastomosis and correct identification of the superior
mesenteric artery. ICG injection was performed using 2 bolus of 3.5 ml each
at a concentration of 0.4 mg/ml/kg: the first to stablish location of the superior
mesenteric artery and its branches and the second just before performing the
anastomosis to ensure adequate vascularization of the colon. We were able
to obtain a real-time image that demonstrated the superior mesenteric artery
and its branches and the perfusion of the bowel. Operative time was 170
minutes and the patient was discharged in the 4 PO day with no signs of
leakeage. Thirty six lymph nodes were retrieved and none was committed (Fig
1 and 2).

Figure 1 – Graspers holding descending colon well perfused (green light) that will be
anastomosed

Superior mesenteric artery
coming from aorta colored
with indocyanine green

Figure 2 – Obese patient, superior mesenteric artery coming from aorta colored with
indocyanine green

#2L.P.M.A , 42 years old presenting chronic cholecystitis. A robotic single site
cholecystectomy was indicated.The ICG dye was injected intra-venously at least

30 min before surgery to allow ICG to concentrate in the bile, using a dose of
0.4 mg/ ml/kg. We were able to identify the biliary anatomy especially the
cystic duct-common bile duct junction during Calots triangle dissection (Fig 3).
Operative time was 45 minutes.

Figure 3 – Left side – clipped cystic duct colored with indocyanine green with NIF;
Right side – clipped cystic duct without NIF

DISCUSSION
NIF imaging uses laser technology to activate an ICG, an intravenously delivered
agent, which rapidly binds to plasma proteins and emits an infrared signal when
excited by laser light in situ. It provides additional information during determination of
transection location in left-sided colorectal procedures (6) and biliary tree anatomy
during single site robotic cholecystectomies (3).
Biliary lesions can occur during laparoscopic procedures with and iatrogenic bile ducts
injury is still one of the most dangerous complications of cholecystectomy. Indeed, intraoperative routine cholangiography still remains as a matter of debate. Normally intra-

operative cholangiography is indicated in selective cases. The use of NIF during
single site robotic surgery allows a rapid image acquisition allowing a safer and
quicker dissection when compared to intra-operative radiologic cholangiogram.We
were able to perform a kind of ‘‘virtual’’ cholangiography at the very start of the procedure,
allowing the surgeon to identify either the biliary tree and its variations. It is also cheap and

easy to use, just needing an intra-venous injection 30 minutes before gallbladder
dissection, in many situations avoiding difficult cholangiographies due to cystic duct
variations (7-8).
On the other side, anastomotic leaks are a dreaded complication in colorectal
surgery and account for significant postoperative morbidity and mortality. Despite
adhering to recommended surgical practice, some anastomoses do leak, especially
those placed in low anterior resections. NIF can be used safely during colorectal
procedures allowing correct identification of the inferior mesenteric artery and its
branches while dissecting the left colon. Also it can provide direct visualization of the
colonic stump and descending colon perfusion after transection. In these situations
use of NIF may diminish the incidence of post-operative colorectal fistula allowing
surgeons to view and transect the colon in a well perfused area, thus avoiding
anastomosis in a badly perfused colon segment.

Our group just published few papers regarding advanced robotic surgeries and single
site surgeries in Brazil (9-13). This paper with these 2 cases described is the first
literature report in Latin America of ICG use during robotic surgeries. This is probably
the start of a new era regarding safety for cholecystectomies and colectomies. This
will improve results regarding biliary and colonic complications.

CONCLUSION
NIF can be used safely and efficiently during single site cholecystectomy and robotic
colorectal procedures. Further studies should evaluate and demonstrate in large
series its proper role.
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