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Indocyanine green utility  
for sentinel lymph node biopsy 

in early stage endometrial 
cancer. A literature review

Applying the concept of sentinel lymph node biopsy in patients diagnosed with early stage endometrial cancer has been as­
sociated with several benefits such as providing an adequate ultra-staging of the malignant process, identifying the aberrant 
routes of lymphatic spread as well as the micrometastatic lymph nodes. Due to all these benefits in association with an ac­
ceptable rate of false negative results the method has been widely accepted. In order to maximize the efficacy of the method 
especially in cases submitted to laparoscopic approach, recent studies have demonstrated the utility of indocyanine green as 
a tracer for detecting the sentinel lymph nodes in early stage endometrial cancer. This is a literature review of the most recent 
papers evaluating the safety and feasibility of the method
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Introduction
Endometrial cancer remains one of the most commonly 

encountered gynecologic malignancies being frequently 
seen in postmenopausal women; due to the early appari-
tion of worrying signs such as vaginal postmenopausal 
bleeding, a significant number of patients will self-refer 
to their gynecologist very soon after the apparition of the 
symptoms, leading to a high rate of early diagnostic. In 
such cases a favorable long term outcome is expected(1,2). 
When it comes to the most efficient therapeutic strat-
egy for early stage endometrial cancer, it consists of total 
hysterectomy with bilateral adnexectomy and, in certain 
cases association of pelvic lymph node dissection. How-
ever, in a significant number of cases the histopathologi-
cal studies will reveal the absence of metastatic disease at 
the level of the retrieved lymph nodes. In the meantime, 
performing a complete pelvic lymph node dissection will 
induce the development of postoperative complications 
such as chronic lymphedema of the inferior limbs. Due 
to these reasons attention was focused on establishing 
whether performing sentinel lymph node biopsy (SLNB) 
could minimize the number of patients submitted to an 
un-necessary lymph node dissection procedure. Prelimi-
nary studies showed that both the detection rate as well 
as the false negative rate of SLNB in endometrial cancer 
are similar to those reported in patients with vulvar or 
breast cancer(3,4). Initially SLNB was performed after in-
jecting blue dye or Technetium-99. Recent studies have 
demonstrated that utilization of indocyanine green (ICG) 
is at least as efficient when compared to standard tracers; 
unfortunately, ICG mapping through intradermal injec-
tion has not been approved yet by the Food and Drug 
Administration in the United States of America, Canada 

or Europe(5). When it comes to intracervical administra-
tion, it seems that ICG injection tends to become the 
new standard of care for SLN detection in gynecological 
cancer(5-7). 

Technique of ICG Injection in Endometrial 
Cancer Mapping

The technique of ICG injection consists of dissolving 
the 25 mg of ICG powder in 10 cm3 of sterile water and 
injecting 4 cm3 of the resulting solution into the cervical 
stroma at the three and nine o’clock points, superficially 
and deeper (at each injection 1 cm3 of solution being ad-
ministrated). The administration should be performed 
just before beginning the surgical procedure; the sentinel 
lymph nodes are to be searched after opening the retro-
peritoneal space by using the near infrared mode as well 
as the spy mode and the color segmented fluorescence 
mode(5,8). 

Other authors routinely recommend a two steps pro-
cedure of ICG injection; during the first step 2 ml of solu-
tion into each uterine cornu by inserting a laparoscopic 
needle into the corneal myometrial layer at a depth of 
1 cm in order to detect the sentinel para-aortic lymph 
nodes. The second step consists of ICG injection into the 
uterine cervix similarly to the above described technique 
(i.e. at three and nine o’clock) in order to detect the pres-
ence of pelvic sentinel lymph nodes(9). 

Utility of ICG Injection in Endometrial 
Cancer Mapping

The main studies which investigated the utility of 
ICG injection in endometrial cancer mapping are sum-
marized in Table 1.
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Table 1 Studies investigating the utility of ICG injection in endometrial cancer mapping

Name, 
year

No of 
patients, 

mean 
age

Mean  
BMI value  

(kg/m2)

FIGO  
stage Histology Location of SLN Unilateral/

bilateral Sensitivity
Negative 

predictive 
value

Body, 
2018(5)

119 pts,
65.5 yrs 31

IA – 58%
IB – 25%
II – 3%

IIIA – 3%
IIIC1 – 7%
IIIC2 – 3%
IVB – 1%

Endometroid: 85%
Serous: 7%
Undifferentiated: 2%
Clear cell: 3%
Carcinosarcoma: 3%

External iliac: 70%
Obturatory area: 23%
Other locations – 
common iliac, para-
aortic, presacral area: 
6%

UL – 19%
BL – 74%

No SLN – 6%

100% in pts 
with bilateral 

detection, 
95% in pts 

with unilateral 
detection

98.8%

Eoh,  
2108(9)

50 pts,
52 yrs 24

IA – 76.0%
IB – 10.0%
II – 2.0%

IIIA – 2.0%
IIIB – 2.0%

IIIC1 – 4.0%
IIIC2 – 4.0%

Endometrioid: 90.0%
Serous: 4.0%
Clear cell: 2.0%
Carcinosarcoma: 2.0%
Mixed: 2.0%

Medial to external iliac 
region
Ventral area of the 
hypogastric region
Superior part of the 
obturatory region

BL pelvic 
nodes – 94% 100% 100%

Mendivil, 
2018(10)

87 pts, 
61.5 yrs 32.9

IA – 50.6
IB – 27.6
II – 9.2

IIIA – 5.7
IIIC1 – 6.9

Endometrioid: 78,5%
Mixed: 6.8%
Carcinosarcoma: 4.6%
Serous: 4.6%
Adenosarcoma: 2.2%
Clear cell: 1.1%
Mucinous: 1.1%
Endometrial stromal 
sarcoma: 1.1%

Internaliliac: 31.8%
Externaliliac: 31%
Obturator: 18.4%
Pre-sacral region: 
11.8 %
Common iliac: 3.7%
Infra-mesenteric: 3.3%

BL – 81.6% NR NR

Taskin, 
2017(11)

71 pts,  
62 yrs 29

IA – 56.3
IB – 30.9
IIIA – 1.4
IIIC1 – 7

IIIC2 – 4.2

Endometroid: 92.9%
Serous: 4.2%
Carcinosarcoma: 2,8%

External iliac: 56.7%
Obturatory: 39.3%
Para-aortic: 0.8%
Presacral: 1.2%
Common iliac: 2%

BL – 77.4%
UL – 18.3%

None – 4.3%
87.5% 98.4%

BMI= body mass index; SLN= sentinel lymph node; yrs= years; UL=unilateral; BL=bilateral; pts= patients.

Benefits of ICG Mapping in Endometrial 
Cancer when Compared to other Agents

When compared to other agents (e.g. such as blue 
dye) it seems that ICG mapping is associated with a 
lesser spread in the surrounding tissues providing in 
this way a clearer operative field(10). Therefore, iden-
tification of SLNB was more facile after ICG injection 
due to the fact that the image was not influenced by 
the development of surrounding bleeding; this fact 
was explained by the possibility of using the near-
infrared mode of the telescope. This aspect presents a 
particular interest especially in morbidly obese cases 
which usually present a well-developed retroperito-
neal fat(11). All these advantages are translated into a 
higher rate of SLNB detection after ICG injection when 
compared with those reported after technetium colloid 
or blue dye agent(12). Moreover, ICG utilization does 
not require performing other investigations such as 
lymphoscintigraphy(11). 

Pitfalls of ICG Mapping  
in Endometrial Cancer

One of the most fearful complications induced by 
ICG usage consists of mapping failure; this phenome-
non is explained by the fact that ICG is albumin bound, 
leading to a higher amount of interstitial fluid absorp-
tion into the lymphatic channels. Therefore these chan-
nels will have a swollen aspect, with a diameter similar 
to the one of the lymph nodes. In this way confusion 
between lymph nodes and lymph channels might oc-
cur; the surgeon might be tempted to retrieve the 
structures presenting the larger diameter, structures 
which might prove to be only lymph channels and not 
lymph nodes(5). The so called “empty specimen” situ-
ation might predispose to an unsatisfactory staging 
of the disease; in such cases the surgeon has two op-
tions: to re-operate the patient in order to perform a 
complete staging procedure or to decide upon the ne-
cessity of administrating an adjuvant treatment based 
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on the preoperative imagistic studies. If the decision 
is to re-operate the patient, it should not be omitted 
the fact that surgery might be more difficult. Working 
in a recently opened retroperitoneal and pelvic space 
might be more difficult for the surgeon, especially in 
endometrial cancer patients which usually associate 
obesity, cardiovascular diseases and diabetes. Moreo-
ver, the healing of such a patient might be delayed, 
inducing in this way postponing the administration 
of the adjuvant therapy(5). Few tricks which might help 
the surgeon to distinguish between a swollen lymphatic 
channel and a true lymph node are represented by: the 
first one consists of a carefully analyze of the shape 
of the structure, channels being rather linear while 
nodes are rather rounder in shape. Another trick which 
might help the surgeon to distinguish between the two 
structures is represented by the change of the regimen 
of the telescope (using the SPY module or the color 
segmented fluorescence module might provide a bet-
ter identification of the nodes). At last but not at least, 

the retrieved specimen might be carefully examined 
ex vivo by palpation and might be sent to frozen sec-
tion examination in order to confirm the presence of 
a lymph node in the retrieved structures(5). 

Conclusions
ICG utilization for SLNB detection in endometrial 

cancer represents a novel method which seems to be 
associated with high sensitivity and negative predictive 
value. Moreover, the possibility of using a multi-mod-
al telescope seems to increase the rate of detection of 
SLNB, decreasing the inconvenient of a poor retroperi-
toneal image due to the subsequent bleeding. However, it 
should not be omitted the fact that ICG injection might 
induce a dilatation of the lymphatic vessels predisposing 
in certain cases to the confusion between the dilated 
lymphatic channels and the true lymph nodes.   n
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