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Abstract
Laparoscopic surgery for colorectal cancer (CRC) has been thoroughly investigated in
a multitude of studies and has proved to have equivalent oncologic outcomes to open
surgery, yet with the advantages of minimal tissue trauma, shorter hospital stay and
quicker recovery. Recent advances in laparoscopic surgical treatment of CRC have
been introduced in attempt to enhance the technique and improve the clinical
outcome. One of such advances was the fluorescence-guided surgery (FGS) which has
already been examined in other surgical specialties. Fluorescence- guided
laparoscopic surgery for CRC appeared to be a promising tool to improve the
outcome of laparoscopic colorectal surgery on the technical and oncologic levels. On
the technical level, FGS can help prevent major complications such as anastomotic
leakage and ureteral injury through real-time assessment of bowel perfusion and clear
identification of the ureter along its entire course. On the oncologic aspect, FGS can
help detect metastatic tumor deposits in the draining lymph nodes, peritoneum, or the
liver. Detection of metastatic disease contributes to more accurate staging and enables
fluorescence-guided resection of any metastatic lesions which can help increase the
overall and disease-free survival rates. The present article aimed to review the current
literature for the clinical utility of FGS in the laparoscopic management of colon and
rectal cancer, illustrating how FGS can become the next frontier in laparoscopic
colorectal surgery.
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half-life of 150-180 seconds. The
fluorescence spectrum of ICG is in the
near infrared (NIR) region, hence the
flouresence system is called ICG-NIR
fluorescence imaging [6]. The present
review sheds light on the role of
flouresence-guided laparoscopic surgical
treatment of CRC with emphasis on the
role of ICG-NIR fluorescence imaging
in FGS.

Background
Colorectal cancer (CRC) is one of the
most common human cancers ranking as
the second most common cancer in
females and the third most common in
males. Treatment of CRC is dependent
on the stage of the disease. Surgery is
the only curative option for stage I-III
disease and is potentially curative for
stage IV CRC with limited metastatic
disease [1]. Surgery for CRC can be
undertaken via conventional laparotomy
or minimally invasive surgery including
the laparoscopic and robotic-assisted
platforms.
Surgical treatment of CRC has been
revolutionized by the introduction of
laparoscopy. Several trials [2-4]
concluded that the laparoscopic
approach to CRC is comparable to
laparotomy in regards complication,
recurrence, mortality, and readmission
rates. In addition, both approaches had
also similar oncologic outcomes.
Laparoscopy has been increasingly used
for the treatment of CRC owing to its
inherent advantages such as minimal
trauma to the tissues, smaller incisions,
lower incidence of wound-related
complications, quicker recovery, and
shorter hospital stay.
With the increasing use of
laparoscopy in management of CRC,
advances in the laparoscopic platform
have been made in order to optimize the
technique and improve the outcome, one
of the recent advances was the
introduction of flouresence-guided
laparoscopic surgery.
Fluorescence-guided surgery (FGS) is
an imaging technique used to detect
fluorescently labelled structures during
surgery. The first description of FGS
was by Moore and colleagues [5] when
they used fluorescein to enhance the
imaging of brain tumors, cysts, and
edema.
Indocyanine green (ICG) a cyanine
dye commonly used in FGS. It binds
tightly to plasma proteins and has a

Search strategy
The electronic databases of
PubMed/Medline were searched for
studies discussing the role of FGS using
ICG-NIR in the laparoscopic treatment
of CRC from inception through July
2017. Keywords used in the search
process included “indocyanine green”,
“ICG”, “Fluorescence”, “near-infrared”,
“fluorescence-guided surgery”,
“colorectal cancer, “colon cancer”,
“rectal cancer”, “laparoscopy”, and
“laparoscopic”. The references section
of the retrieved articles was manually
screened to identify relevant articles.
Only articles in the English language
were included. Duplicate reports and
conference abstracts were excluded.
Articles were systematically screened by
title, then by abstract screening as an
initial step, and subsequently by full-text
screening.
Clinical applications of FGS in the
laparoscopic treatment of CRC
After organized search of the
published literature, five clinical
applications of FGS in the laparoscopic
treatment of CRC were identified. The
applications comprised: 1) perfusion
assessment prior to bowel anastomosis;
2) mapping of metastatic or sentinel
lymph nodes (SLN); 3) visualization of
the ureter; 4) detection of peritoneal
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carcinomatosis; 5) flouresence-guided
resection of colorectal liver metastasis.
Perfusion assessment before bowel
anastomosis
Anastomotic leakage (AL) is a
dreaded complication after any
gastrointestinal, particularly colorectal,
anastomosis. Although a number of
patient-related and technical factors
were suggested to contribute to the
development of AL, deficient perfusion
or ischemia of the bowel ends is
considered the most important
predisposing factor for AL [7].
Assessment of perfusion of bowel
ends before performing an anastomosis
is crucial. Traditional methods for
perfusion assessment such as evaluation
of tissue color, mesenteric pulsations,
and degree of bleeding from the
resection margins are merely subjective
and could not prevent or reduce the
incidence of AL [8]. With the
establishment of ICG-NIR FGS,
assessment of bowel perfusion became
more reliable and accurate.
A number of prospective and
retrospective studies evaluated the role
of ICG-NIR flouresence imaging in the
assessment of bowel perfusion and its
impact on the rate of AL. Mizrahi and
Wexner [9] reviewed the outcome of
studies that employed ICG-NIR
flouresence imaging for perfusion
assessment in different types of
laparoscopic resection of CRC. Kudszus
et al. [10] published a case-control study
involving patients with right and left
colectomies and low anterior resection
and noted that the group in which
ICG-NIR flouresence imaging was used
had a lower incidence of AL (3.5% Vs
7.5%) and lower rate of operative
reintervention (3.1% Vs 7.7%)

compared to the control group. Surgical
plan was altered and the level of
anastomosis was changed in around 16%
of patients as ICG-NIR flouresence
implied insufficient tissue perfusion of
the resection margins.
In another case control study
involving patients with laparoscopic and
open left colectomy and low anterior
resection Kin et al. [11] found
comparable rates of AL among patients
in ICG-NIR group and those in the
control group (7.5% Vs 6.4%). The use
of ICG-NIR caused a change in the
operative plan in 5% of patients. In
contrast, Boni and associates [12]
studied 80 patients who underwent
laparoscopic low anterior resection and
reported no AL in the ICG-NIR group
versus a rate of 5% in the control group
with change in the surgical plan in 4.7%
of patients.
Ris and colleagues [13] performed a
case series study on 30 patients who
underwent either laparoscopic right or
left colectomy or low anterior resection
and reported no AL, a technical success
of 97% and change in the level of
anastomosis in half of the patients. In a
larger case series study, The PILLAR II
trial [14], AL occurred in 1.4% of
patients with technical success of more
than 98%. The level of anastomosis had
to be revised in around 8% of patients.
Grone and affiliates [15] examined
the utility of ICG-NIR in 18 patients
with rectal cancer who were treated with
laparoscopic low anterior resection. The
authors reported technical success in all
patients with an AL rate of 6% and
change in surgical plan in 28% of
patients. On the other hand, Kawada et
al [16] used ICG-NIR to assess intestinal
perfusion in 68 patients with CRC who
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underwent laparoscopic left colectomy
or low anterior resection with double
stapled anastomosis. AL developed in
4.5% of patients and surgical plan was
altered as result of ICG-NIR
examination in around 31% of patients.
Watanabe et al. [17] studied the
intestinal blood flow near the
rectosigmoid junction in 119 patients
and recognized four different patterns of
blood flow with no difference in the
incidence of AL among them. The
overall AL rate was 5.9% and none of
the patients required a change in the
level of anastomosis based on the
findings of ICG-NIR fluorescence
examination.
Overall, the rates of AL after
laparoscopic resection of CRC from 0 to
10% and change in the surgical plan
ranged between 0 and 100% after
perfusion assessment with ICG-NIR [9].
The largest multicenter randomized trial
evaluating the role of ICG-NIR
flouresence imaging (PILLAR III trial)
is still underway with an estimated
sample size of 550 patients.
Mapping of metastatic lymph nodes
Detection and removal of metastatic
lymph nodes is an integral part of the
radical treatment of CRC. Mapping of
SLN can be achieved preoperatively via
various imaging modalities or
intraoperatively. SLN detection can lead
to better staging of CRC and warrant the
indication for adjuvant chemotherapy in
some cases. Furthermore, SLN mapping
helps recognize aberrant lymphatic
patterns which may change the extent of
radical lymphadenectomy [18].
A recent meta-analysis [19] reported
the results of 12 trials which assessed
the diagnostic accuracy of ICG-NIR in
SLN detection in patients with CRC.

Several investigators used different
methods for injection of ICG, including
intravenous injection and peritumor
injection either subserosal during
surgery or submucosal using endoscopy.
Similarly, different concentrations and
dosage of ICG have been used. The
timing of ICG injection also varied as
some authors injected ICG
intraoperatively while others injected the
dye before the start of surgery.
The median sensitivity and specificity
of ICG-NIR technique in detection of
metastatic LNs were 73.7% and 100%.
However, the pooled sensitivity was
71% and the pooled specificity was
84.6% [19]. Subgroup analysis revealed
significant heterogeneity in sensitivity,
specificity, and accuracy of ICG-NIR
fluorescence imaging in SLN detection
when different techniques of injection
were compared. This wide variability
in the outcome parameters calls for
further trials to determine which
technique of injection and fluorescence
confers the highest sensitivity and
specificity rates, hence help
standardizing the technique.
Some can argue that SLN mapping in
CRC can be achieved by other, well
recognized, methods such as the
injection of patent blue dye. Librale et al
[20] compared the diagnostic accuracy
of patent blue dye and ICG-NIR in
patients with CRC. Although
ICG-NIR had higher sensitivity rate,
both techniques had the same accuracy
rates with an overall correlation of more
than 80%. Since ICG-NIR provides an
additional advantage to patent blue dye
that is perfusion assessment before
colorectal anastomosis, the application
of ICG-NIR as a tool for SLN mapping
can be justified.
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ICG-NIR flouresence imaging was
also used in the assessment of lymphatic
drainage of splenic flexure carcinoma.
Watanabe and colleagues [21] used
laparoscopic real-time ICG-NIR
fluorescence and found no lymphatic
flow to the left colic and left branch of
middle colic arteries, therefore routine
ligation of both arteries was deemed
unnecessary in contrast to the current
practice. Moreover, the authors
concluded that distal pancreatectomy
and splenectomy are also not necessary
in management of splenic flexure
carcinoma since no lymphatic flow was
directed towards splenic hilum and
pancreas. The findings of this particular
study can cause a paradigm shift in the
surgical management of splenic flexure
carcinoma by avoiding some steps
which may reduce the overall morbidity
rates and improve postoperative
recovery.
Cahill and colleagues [22] believed
that the clinical utility of ICG-NIR
extends beyond its use for pathological
staging as it can become a reliable tool
for defining lymphatic drainage of the
colon intraoperatively which may help
define the ultimate draining lymphatic
basin for various tumors. The authors
thought that LN mapping using
ICG-NIR fluorescence would enable the
surgeon to follow a tailored surgical
approach specified to each patient
instead of simply following the general
text-book anatomy.
Nishigori et al. [23] used ICG-NIR
fluorescence for visualization of blood
and lymphatic flow during laparoscopic
surgery for CRC. Advantages of
ICG-NIR according to the authors was
having high sensitivity, fast feedback,
and absence of radiation. ICG-NIR

flouresence helped the surgeons to
perform complete D3 lymphadenectomy
which ensured removal of the highest
draining LN that may harbor occult
metastasis. This explains why the
surgical plan of lymphadenectomy was
changed in 23.5% of patients in the
study after performing ICG-NIR test.
Visualization of the ureter
Although ureteral injuries in
colorectal surgery are not frequent with
an incidence of less than 0.5% according
to Halabi et al. [24], such injuries can
have serious consequences. In order to
avoid such injuries, proper identification
of the ureters intraoperatively is
imperative. Placement of ureteral stents
can help identify the ureters in
laparoscopic surgery; however
according to a recent study [25] less than
5% of patients undergoing laparoscopic
colorectal surgery had a ureteral stent.
Patients with diverticular disease, need
for radical resection, and recent
radiotherapy were the predictors for
stent placement. Using ureteral stents in
laparoscopic colorectal surgery can be
associated with complications such as
mucosal edema, reflex anuria, ureteral
perforation, and ureteral obstruction as
Pathak and colleagues reported [26].
Using different fluorescent agents, the
ureters can be clearly delineated in
pelvic, including colorectal, surgery and
hence avoid insertion of ureteral stents.
ICG-NIR flouresence imaging can be
a safe and accurate method for
identification of the ureters in pelvic
surgery. Siddighi et al. [27] injected 25
mg of ICG dissolved in 10 mL of water
through a 6-F ureteral catheter that was
inserted into the ureteral orifice. ICG
binds to proteins on the urothelial layer
of the ureter staining its inside lining.
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On application of NIR, the ureter
fluoresces in green color allowing
tracing it along its entire course which
serves to prevent inadvertent injury of
the ureter during surgery.
Yeung et al. [28] published a
preliminary report on in-situ
identification of the ureters in open and
laparoscopic colorectal surgery. The
report compared identification of the
ureter in situ under white light
illumination and after intravenous
injection of methylene blue under
fluorescence illumination. Eight patients
aging between 27 and 76 years were
included to the study. Of 11 ureters
examined, 10 were successfully
visualized under fluorescence. The
strongest signal was obtained after using
a concentration of 1 mg/kg and the
maximum fluorescence was detected
between 9 and 20 minutes after
intravenous administration. The authors
came to a conclusion that intravenous
injection of methylene blue is a safe and
simple method for localizing the ureter
during colorectal surgery, yet larger
clinical studies are required.
Another study [29] used intravenous
injection of methylene blue for
visualization of the ureters during
laparoscopic colorectal surgery. Out of
10 patients included to the study, the
ureter was successfully detected in five
with no recorded adverse effects related
to the administration of methylene blue
indicating that ureteral fluorescence
imaging using methylene blue is a safe
and feasible option. However, methylene
blue injection did not provide a practical
advantage over conventional
laparoscopic imaging for identification
of the ureter.
Korb and associates [30] conducted

an animal study on adult female pigs
using systemic injection of
IRDye800CW-CA and FDA approved
NIR system. Images of the ureters were
captured every 10 minutes for one hour.
The ureter was identified in all pigs and
the peak intensity was at 30 minutes
after injection and remained elevated
throughout the duration of imaging. The
conclusion of the study was that
systemic administration of
IRDye800CW-CA is a promising tool
for ureteral identification during
laparoscopic surgery that has the
advantages of low dose and rapid time to
visualization without any invasive
ureteral instrumentation.
Detection of colorectal peritoneal
carcinomatosis
Similar to its role in the detection of
metastatic LNs in CRC, ICG-NIR can be
valuable in the detection of peritoneal
carcinomatosis and hepatic secondaries
of primary CRC [31]. The preoperative
detection of peritoneal carcinomatosis is
currently being done using conventional
or metabolic imaging modalities.
However, such imaging modalities have
low sensitivity in detection of peritoneal
carcinomatosis reaching up to 47% for
computed tomography scan (CT) and up
to 57% for PET/CT scan [32].
Intraoperatively, peritoneal
carcinomatosis is recognized by direct
visual inspection and palpation which
are subjective methods for assessment
[31].
ICG-NIR fluorescence imaging can
be considered a promising tool for
detection of colorectal peritoneal
carcinomatosis. Detection of peritoneal
carcinomatosis can help to achieve more
accurate staging and more radical
surgical treatment of CRC which may
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improve the prognosis ultimately.
Librale et al. [33] first evaluated the
role of ICG-NIR in the detection of
peritoneal metastases in patients
undergoing cytoreductive surgery for
colorectal peritoneal carcinomatosis.
0.25 mg/kg of free ICG was injected
intravenously in 14 patients with CRC
admitted for cytoreductive surgery and
hyperthermic intraperitoneal
chemotherapy (HIPEC). Among 63
peritoneal nodule evaluated for
fluorescence, 53 were malignant and 10
were benign. The surgical plan was
altered in 29% of patients after ICG-NIR
fluorescence imaging detected additional
peritoneal metastases that were not
detected by direct visualization and
palpation.
Barabino et al. [34] performed a pilot
study involving 10 patients with
colorectal peritoneal carcinomatosis
scheduled for cytoreductive surgery.
Each patient received 0.25mg/kg of ICG
intravenously 24 hours preoperatively.
Blind analysis of each specimen was
followed. Of 88 lesions analyzed, 58
were malignant by pathologic
examination, of which 42 were correctly
identified by NIR camera as malignant
lesions. The overall sensitivity and
specificity of ICG-NIR fluorescence
imaging in detection of peritoneal
carcinomatosis was 72.4% and 60%,
respectively. The study came to a
conclusion that FGS using ICG-NIR
“could help the surgeon to determine
resection margins and reduce the risk of
locoregional recurrence”.
Filippello and colleagues [35]
conducted a clinical trial to demonstrate
the mode of diffusion of ICG in
peritoneal carcinomatosis secondary to
CRC based on the effect of bevacizumab.

The trial included 10 patients with
colorectal peritoneal carcinomatosis who
all received preoperative chemotherapy.
The patients were divided into two
groups; a group that received
bevacizumab (n=4) and a control group
that did not receive bevacizumab (n=6).
Twenty-nine peritoneal nodules were
obtained from the bevacizumab group
and 59 from the control group. In the
bevacizumab group, 13 of the 20
peritoneal nodules were fluorescent, and
6 of the 9 non tumoral nodules were not
fluorescent. The overall sensitivity and
specificity rates were 65% and 66.7%,
respectively. On the other hand, in the
control group, 29 of the 38 peritoneal
nodules were fluorescent and 12 of the
21 non-tumoral nodules were not
fluorescent, with overall sensitivity and
specificity rates of 76.3% and 57.1%,
respectively.
Harlaar and coworkers [36] examined
the utility of molecular FGS using the
fluorescent tracer
bevacizumab-IRDye800CW in seven
patient with colorectal peritoneal
carcinomatosis scheduled for
cytoreductive surgery and HIPEC. 4.5
mg of bevacizumab-IRDye800CW were
administered intravenously 48 hours
before surgery. One mortality was
recorded at the 4th day postoperatively
due to asystole and one patient
developed abdominal sepsis at the 5th
day. Both adverse effects were related to
the cytoreductive surgery and HIPEC,
and not to bevacizumab-IRDye800CW
itself. Fluorescent signals were detected
in all patients during surgery and
molecular FGS was able to detect tumor
tissues that were missed initially in two
patients. All of the non-fluorescent areas
were found to be benign, and 53% of the
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fluorescent areas were diagnosed as
malignant tissues by pathologic
examination. Although the study
concluded that molecular FGS using
bevacizumab-IRDye800CW is safe and
feasible method, phase 2 trial is needed
to substantiate this conclusion and to
determine the true impact of FGS on
clinical decision making in colorectal
peritoneal carcinomatosis.
Fluorescence-guided resection of
colorectal liver metastasis
ICG-NIR fluorescence has been
recognized to have various clinical
applications in hepatic surgery. ICG can
be injected into the biliary tract, known
as fluorescence cholangiography, or
intravenously. After injecting ICG
preoperatively the intraoperative
fluorescence imaging can be helpful in
identifying subcapsular primary or
secondary hepatic tumors. This utility is
particularly useful in laparoscopic
surgery where the role of visual
inspection and palpation of hepatic
tumors is limited in comparison with
open surgery [37].
Ishizawa et al [38] demonstrated the
real time identification of liver cancer by
ICG-NIR fluorescence imaging. The
study included 63 patients with
hepatocellular carcinoma and 28 with
colorectal liver metastasis. Well
differentiated hepatocellular carcinomas
appeared as uniformly fluorescing
lesions whereas colorectal liver
secondaries appeared as rim-fluorescing
lesions. 51% of hepatocellular
carcinomas and all colorectal liver
secondaries were identified by ICG-NIR
examination before resection.
van der Vorst et al. [39] exploited the
utility of ICG-NIR fluorescence in 40
patients with colorectal liver metastasis.

Seventy-one subcapsular colorectal liver
metastases were detected and resected
with guidance by ICG-NIR imaging.
Liver metastases were visualized as
non-fluorescent lesions surrounded by a
rim of fluorescence representing
entrapment of dye around CK7-positive
hepatocytes compressed by the tumor. In
12.5% of patients, ICG-NIR was able to
detect additional small subcapsular
lesions that were not detected by
preoperative CT scanning, intraoperative
ultrasound, or visual inspection and
palpation. However, 26 colorectal liver
metastases identified by conventional
imaging were not detectable by
ICG-NIR imaging, all were deeper than
8 mm from the liver surface. Sensitivity
of ICG-NIR in detection of colorectal
liver metastasis was 73% compared to
75% for preoperative CT scanning.
Uchiyama and associates [40] used
fluorescence navigation system in
conjunction with contrast-enhanced
intraoperative ultrasound for identifying
colorectal liver metastasis in 32 patients.
ICG was injected within two weeks of
hepatic resection. The liver was
examined by intraoperative ultrasound
enhanced by sonazoid and by ICG-NIR
imaging. Fifty-six lesions were resected,
52 of which were proven to be
malignant lesions by histopathologic
examination. The combined application
of sonazoid-enhanced ultrasound and
ICG-NIR was able to detect 51
metastatic lesions where preoperative
CT/MRI detected 46 lesions. Moreover,
the sensitivity of this combined imaging
technique was 98.1%, higher than the
sensitivity of preoperative multidetector
CT and MRI (88.5%)
In agreement with the previous study,
Peloso and colleagues [41] used
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ICG-NIR in combination with
intraoperative ultrasound for detection
of colorectal liver metastasis in 25
consecutive patients. Patients received a
bolus dose of ICG (0.5 mg/kg) 24 hours
before surgery. Liver secondaries were
identified by the surrounding rim of ICG
fluorescence under NIR light. The
accumulation of ICG around hepatic
lesions is mostly due to defective biliary
clearance. ICG-NIR combined with
ultrasound detected 77 metastatic liver
nodules compared to 55 detected by
intraoperative ultrasound alone and 45
detected by CT scanning. It was obvious
that the combined used of ICG-NIR and
intraoperative ultrasound was superior to
other techniques, especially in detection
of small (<3mm) hepatic lesions.
Although ICG-NIR fluorescence
imaging appears to be a promising tool
for detection of colorectal liver
metastasis, either alone or combined
with intraoperative ultrasound, a few
shortcomings of the technique should be
addressed. Firstly, in order to detect
hepatic lesions by ICG-NIR, the lesion
has to be located on the liver surface as
lesions located at a depth of > 8 mm
from the liver surface are likely to be
missed. Secondly, after portal vein
embolization, ICG-NIR cannot assess
any suspected lesion at the embolized
hepatic area. Thirdly, it is difficult to
differentiate any suspected liver lesions
from the surrounding parenchyma in
patients with underlying liver disease or
if ICG was injected within 8 hours of
surgery due to high signal intensity of
the surrounding hepatic parenchyma
[42].
In addition to fluorescence-guided
resection of colorectal liver metastasis,
ICG clearance test was also used in the

evaluation of chemotherapy associated
liver injuries in patients with liver
metastasis. Wakiya et al. [43] reviewed
the outcome of 94 patients who
underwent liver resection for colorectal
liver metastasis after chemotherapy. The
degree of histopathologic injury of the
liver parenchyma away from the tumor
was recorded and the correlation
between the pathologic score and the
ICG retention rate at 15 min (ICG-R15)
was analyzed. Sinusoidal injury and
steatohepatitis were observed in 33%
and 42.5% of patients, respectively.
There were no strong correlations
between the preoperative ICG-R15
value and the sinusoidal pathological
score or nonalcoholic fatty liver disease
activity score rendering the prediction of
chemotherapy associated liver injury by
preoperative ICG clearance test difficult.
Summary and conclusion
FGS can be considered the next
frontier in the laparoscopic surgical
treatment of colon and rectal cancer.
Different fluorescent agents are used in
fluorescence-guided colorectal surgery,
among which ICG is the most
commonly described in the literature.
FGS can facilitate laparoscopic surgery
for CRC and serve to achieve better
outcome.
The clinical utility of FGS can be
recognized on both technical and
oncologic aspects. On the technical
aspect, FGS helps reduce the rates of AL
by accurate, real-time assessment of
perfusion of the bowel ends prior to
anastomosis. Additionally, using
fluorescence imaging in visual
identification of the ureters helps to
avoid accidental ureteral injury and can
be a practical alternative to the
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placement of ureteral stents.
FGS also can have a positive impact
on the oncologic outcome of CRC by
detection of metastatic disease including
metastatic LNs, peritoneal nodules, and
hepatic metastasis. Detection of these
metastatic lesions aids in performing
navigation-guided resection of all tumor
tissues, achieving the principles of
tailored resection and precision surgery.
Although the initial trials have
disclosed promising results of using
FGS in the laparoscopic treatment of
CRC, further trials are needed to
ascertain these preliminary findings and
to help in standardizing and optimizing
the technique.
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