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ABSTRACT

INTRODUCTION: Colorectal cancer is one of the most common gastrointestinal tumors. Anastomotic leak-
age (AL) after low rectal resections remains a serious problem worldwide, varying between 5% and 20%. The 
main risk factors for AL are the height of the anastomosis, gender, non-adjuvant therapy, difficult mesorec-
tal excision, advanced age, nutritional status of the patient, as well as the chronic use of certain medications. 
The concept of intraoperative indocyaninegreen (ICG) angiography is based on its ability to absorb near-in-
frared (NIR) light up to 800 nm and emit fluorescence at a wavelength of 830 nm. Bolus of ICG is injected 
into the patient intravenously. After a period of time, NIR light is absorbed by the ICG in the tissues and the 
resulting fluorescence is a reflection of tissue perfusion.

AIM: The aim of study is to evaluate the efficancy of ICG in colorectal surgery.

MATERIALS AND METHODS: We conducted a retrospective study, with all robotic colorectal resections 
for the last year, with and without ICG, for perfusion assessement before and after the construction of the 
anastomosis, as well as the last 48 colorectal cases without the use of ICG.

In our patients, we did not observe significant differences in the operative time (201.6±87.5 min in the 
ICG and 204.9±76.1 in the group without, 95% CI: −12.42 to 10.87; p=0.87), the intraoperative blood loss 
(100±78. mL in ICG group and 98±68 mL in the other; 95% CI: −16.43 to 7.35; p=0.42), and in the need for 
blood transfusion in both groups (95% CI: 0.37–2.72; p=1.10). The incidence of AL in the ICG and non-ICG 
group was 1/16.6.2% vs. 4/48,8.3%, (95% CI: 0.39–0.56; p<0.). In the hospital stay, we did not observe a sig-
nificant difference in the two groups. It was 6.7±5.2 days in the group with ICG and 6.5±5.1 in the group 
without (95% CI: −0.84 to 0.05; p=0.08).

CONCLUSION: The results of our study support the thesis of most authors about reducing the AL rate when 
using ICG. Larger multicenter studies are needed to confirm these data.
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INTRODUCTION
Colorectal cancer is one of the most common 

gastrointestinal tumors. Anastomotic leakage (AL) 
after low rectal resection remains a serious problem 
worldwide, varying between 5% and 20% (1). The 
main risk factors for AL are the height of the anas-
tomosis, gender, non-adjuvant therapy, difficult me-
sorectal excision, advanced age, nutritional status of 
the patient, as well as the chronic use of certain medi-
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neous liver resections; (3) patients with emergency 
surgery ileus and Hartmann’s procedure.

RESULTS 
In our patients, we did not observe significant 

differences in the operative time (201.6±87.5 min in 
the ICG group, and 204.9±76.1 in the group with-
out ICG, 95% CI: −12.42 to 10.87; p=0.87), intraop-
erative blood loss (100±78 mL in the ICG group and 
98±68 mL in the one without ICG; 95% CI: −16.43 
to 7.35; p=0.42), and the need for blood transfusion 
in both groups (95% CI: 0.37–2.72; p=1.10). These re-
sults are logical given the fact that we use ICG only 
to check the perfusion of the anastomosing intesti-
nal segments.

The incidence of AL in the ICG and non-ICG 
group was 1/16, 6.2% vs. 4/48, 8.3%, (95% CI: 0.39–
0.56; p<0.), but comparing the frequency of dehis-
cence in low anastomoses, the difference is signif-
icant and in favor of the group with ICG with 1/8, 
12.5% and 1/14, 7.14%.

When comparing the hospital stay, we did not 
observe a significant difference in the two groups, it 
was 6.7±5.2 days in the group with ICG and 6.5±5.1 in 
the one without ICG (95% CI: −0.84 to 0.05; p=0.08).

DISCUSSION 
Anastomotic leakage in colorectal surgery re-

mains one of the most severe and frightening com-
plications. Despite advances in technology, improve-
ment in surgical instrumentation and techniques, 
this incidence still remains high at 10–24%, and 
more alarming is the fact that, according to a num-
ber of studies, one in three patients will die from sep-
tic complications as a result of AL (8,9).

Several risk factors have been blamed for AL: 
obesity, neo-adjuvant radiation and/or chemother-
apy, male gender, hypoproteinemia, hypoalbumin-
emia, use of certain medications, smoking, anasto-
motic height is one of the main factors. Technical as-
pects crucial to proper anastomotic healing are ten-
sion and adequate blood supply to the anastomosis 
(10).

Traditionally, such assessment is highly subjec-
tive and is based on visible active bleeding from the 
cut tissue and the absence of bowel color change ob-
served by the surgeon. A number of studies, aimed to 
evaluate the effectiveness of ICG, have found that in 

cations. Broadly, these factors can be divided into pa-
tient-related immutable and modifiable that can be 
influenced due to advances in science and technol-
ogy (2). One of these potentially modifiable factors 
is intestinal perfusion status, which surgeons can as-
sess (3). High ligation of the inferior mesenteric ar-
tery has been accepted as a mandatory step in resec-
tion of left colon and rectum. According to numer-
ous studies, this may lead to hypoperfusion of the 
affected large intestine.  Nearly 50% of the leakages 
could be related to hypoperfusion of the anastomos-
ing intestinal segments. To determine the blood flow, 
mainly macroscopic methods are used, including the 
visual assessment of the type and color, as well as the 
presence of peristalsis. This method is imprecise and 
depends on the experience of the surgeon and the 
time that has passed after vessel ligation (4).

The concept of intraoperative indocyanine 
(ICG) angiography is based on its ability to absorb 
near-infrared (NIR) light up to 800 nm and emit flu-
orescence at a wavelength of 830 nm. Albumin is the 
most important intravascular binding protein for 
ICG, so tissue microperfusion is revealed by the pres-
ence of fluorescence. Briefly, a bolus of ICG is inject-
ed into the patient intravenously. After a period of 
time, NIR light is absorbed by the ICG in the tissues 
and the resulting fluorescence is a reflection of tissue 
perfusion (5,6). Currently, ICG angiography is rapid-
ly gaining popularity in colorectal surgery. Its clin-
ical benefit in reducing anastomotic complications 
is the subject of multicenter randomized clinical tri-
als. Expectations and interests in ICG angiography 
among surgeons are constantly increasing (4,7).

AIM
The aim of this study is to evaluate the efficacy 

of ICG in colorectal surgery.

MATERIALS AND METHODS 
We conducted a retrospective study including 

all robotic colorectal resections for the last year, with 
and without ICG, for perfusion assessement before 
and after the construction of the anastomosis.

The inclusion criteria were: (1) patients with 
proven colorectal carcinoma; (2) patients with 
colorectal carcinoma and ICG use.

The exclusion criteria were: (1) presence of 
widespread metastatic disease; (2) existing simulta-
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approximately 6–9% of the cases of macroscopical-
ly confirmed viability of the anastomosing intestinal 
segments, a lack of sufficient perfusion is observed 
(11,12). Such finding requires re-resection of the non-
sufficiently blood-supplied areas. More interesting is 
the fact that the use of immunofluorescence assess-
ment of the degree of perfusion in case of re-resec-
tion of an intestinal segment does not significantly 
increase the operative time, but significantly reduces 
the percentage of leakage from the side of the anas-
tomosis (12).

A meta-analysis covering 554 cases of colorectal 
resections conducted by Blanco-Colino et al. showed 
a significantly lower incidence of anastomotic com-
plications in patients using ICG (9), (1.1% vs. 6.1%,). 
Our study supports the authors’ thesis (12,13).

The frequency of early postoperative complica-
tions with the use of ICG was found to be significant-
ly lower. This result could be explained by the fact 
that they are mainly due to hemorrhage, early post-
operative ileus, or anastomotic complications. Re-
ducing the frequency of one of them leads to a de-
crease in the complication rate, and this will reflect 
on the hospital stay. It is logical that with a reduction 
of AL in the ICG group, the hospital stay would be 
reduced. We did not observe such significant differ-
ence in our patients (14,15).

It is interesting that, according to most authors, 
as well as our results, there is no increase in the oper-
ative time with the use of ICG. This is due to the easy 
execution of the procedure carried out by a members 
of the anesthesia team (16).

CONCLUSION 
The results of our study support the thesis of 

most authors about reducing the AL rate when using 
ICG. Larger multicenter studies are needed to con-
firm these data. However, the ease of performing the 
procedure, its safety, as well as the good results cit-
ed in a number of studies make it an attractive new 
method that can solve some of the problems related 
to AL in colorectal surgery.
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