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Abstract
Sentinel lymph node biopsy with blue dye has been used extensively in the past for the evaluation of 

patients with gynecological cancer. While the technique has been negatively criticized as inaccurate in 
detecting an appropriate number of lymph nodes bilaterally, novel studies seem to suggest an acceptable 
detection rate that is directly attributed to the number of cases performed as well as the type of dye that 
is used. Taking into consideration the significant impact of comprehensive pelvic lymphadenectomy on 
the quality of life of these patients, it seems reasonable to suggest its use in the absence of appropriate 
economic resources, such as in low income countries. In the present study we summarize the available 
evidence concerning the diagnostic performance of the various techniques that are used in sentinel lymph 
node resection in gynecologic oncology, focusing on the potential benefits of blue dye in specific settings.
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Introduction
Sentinel lymph node has been widely adopted in 

gynecologic oncology. Specifically, its application has 
been strongly recommended in surgical procedures 
for endometrial and cervical cancer.1,2 Its application 
is used in combination with Ultrastaging pathology 
with the use of cytokeratin immunohistochemistry. 
This modern staging procedure permits an increase 
in the detection rate of lymph node metastases 
that reaches approximately 35% of cases.3 Ideally, 

sentinel lymph nodes should be detected bilaterally, 
however, this is possible in approximately 70-80% 
of cases depending on the stage and type of cancer.4,5 
However, it has been noted that cases with bilateral 
detection have a significantly higher risk of lymph 
node metastases.6 

Pelvic lymphadenectomy increases the morbid-
ity of gynecological cancer surgery and common 
complications include perioperative bleeding and 
postoperative Lymphocyst formation as well as 
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lymphoedema of the lower extremities. The num-
ber of lymph nodes excised is directly correlated to 
the risk of lymphoedema formation7 and the use of 
adjuvant therapy, namely radiotherapy, increases 
the risk even more.8

Sentinel lymph node biopsy has been proposed 
as an alternative to comprehensive pelvic lymph-
adenectomy in an effort to reduce the possibility 
of adverse effects. While the technique has been 
criticized during the early days of its use it produces 
comparable results in terms of diagnostic accuracy, 
especially among patients with risk factors for lymph 
node metastases.9 

Several techniques have been adopted for sentinel 
lymph node biopsy in gynecological cancer includ-
ing the use of radiotracer, indocyanine green and 
blue dye.10 In the present short commentary with 
compare our experience with blue dye tracer11 to 
that of previous studies in the field in order to help 
reach a conclusion concerning the actual value of 
blue dye tracer in facilities that cannot afford the 
cost of indocyanine or radiotracer. 

Radiotracer
The introduction of radiotracers with the use of 

portable intra-operative gamma probes has been 
adopted by gynecologic oncologists taking into con-
sideration their use in breast cancer surgery. Early 
studies combined radiotracers with blue dye and 
reported acceptable detection rates of at least one 
lymph node.12 Several injection sites were proposed 
including the uterine fundus, the endometrium us-
ing hysteroscopy, and the cervix.13 Of those cervical 
injection predominated the last years. 

Technetium-99 when used alone was accompa-
nied by a high detection rate of at least one lymph 
node (86%, 95% CI: 83-89%, 25 studies).14 The use 
of novel radiotracers with nanocolloid properties 
seems to increase the diagnostic accuracy of the 
method; however, still evidence remains limited to 

draw robust conclusions.15 The addition of SPECT/
CT may also increase the detection rates of posi-
tive lymph nodes and it seems that patients with 
increased bone marrow uptake seem to have higher 
odds of detection failure.16 The addition of blue dye 
also increases the accuracy of the method, although 
direct comparison with blue dye alone is reported 
scarcely in the literature and does not seem to be 
significantly inferior.14,17 In a previous study re-
searchers reported that the cost of Technetium 99 
combined with blue dye reaches $21,089, whereas 
the cost of Technetium 99 alone costs more than 
the combined approach alone ($21,462).18 The ad-
dition of methylthioninium chloride also increases 
the diagnostic accuracy of technetium 99, although 
this has been reported in only one study.19 

Indocyanine green
Indocyanine green is the preferred method of 

sentinel lymph node mapping and biopsy as it is 
associated with superior diagnostic accuracy rates 
in both endometrial and cervical cancer patients.14,20 
It should be noted that the evidence is still limited, 
mostly to observational studies, whereas data from 
randomized trials suggest that the technique is not 
superior to that of a combination of technetium and 
blue dye.21 Compared to blue dye alone, the tech-
nique, however, nearly doubles the detection rate 
according to the results of a randomized controlled 
trial (detection rate 97% vs 47%).22 Most guidelines 
suggest its use over technetium and technetium and 
blue dye and it is considered the method of choice for 
gynecological cancer sentinel lymph node detection.1,2

Blue dye
Blue dye has been excluded from standard care of 

gynecological cancer patients as a tracer for sentinel 
lymph node detection. Several studies have suggested 
that as a technique it is inferior to indocyanine green 
and technetium 99.23 Detection rates range from 
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inappropriate to average accuracy levels.23,24 Newer 
reports suggest however, that with appropriate in-
stillation overall mapping rates may reach 90% of 
cases and bilateral mapping can be achieved in 70% 
of cases.25 In our previous study we reported that 
the sensitivity, specificity, false-negative rate, posi-
tive predictive value, and negative predictive value 
(NPV) were 55.6%, 95.1%, 4.9%, 55.6%, and 95.1%, 
respectively with a superior detection rate for cases 
with tumor size ≤2.2 cm, negative lymphovascular 
space involvement, and depth of stromal invasion 
≤5 mm (sensitivity 100%, specificity 93.5%, NPV 
100%).11 It should be noted that different blue dyes 
may provide different detection rates as suggested 
by previous studies in the field26 and a proportional 
detection rate to the number of cases performed is 
observed. 

Implications for clinical practice
Taking this information into consideration, we 

believe that although blue dye should not be consid-
ered in the setting of high-income countries (HICs), 
it may be a useful alternative that may help substi-
tute a significant number of cases treated in low 
income countries (LICs). Taking into consideration 
the quality-of-life issues that may arise following pel-
vic lymphadenectomy which are directly attributed 
to the occurrence of lower limb lymphoedema and 
lymphocyst formation it seems reasonable to sug-
gest the introduction of sentinel lymph node with 
blue dye in the absence of appropriate resources to 
obtain a more comprehensive technique (technetium 
or indocyanine). Blue dye is relative inexpensive 
and can help surgeons in LICs to avoid a substantial 
number of comprehensive lymhadenectomies, there-
fore improving the quality of life of gynecological 
cancer patients. It is our belief that the introduction 
of this technique will also significantly reduce the 
accompanying costs of that are related to complete 
lymphadenectomies. Implementing blue dye in daily 

practice will also help evaluate the actual accuracy 
of the technique in large scale studies.
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