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Abstract:

Objectives: The currently recommended technique of sentinel lymph node biopsy (SLNB) in breast cancer is a
combination of blue dye (commonly used isosulfan blue or Patent blue violet) and radiotracer-guided technique
(Tc99m-labeled sulfur colloid). Neither of the blue dyes are currently marketed in India, are expensive to
import, and not easily available. Nuclear medicine facilities are not available at most centers. This study
involves using a combination of methylene blue dye and fluorescein dye to detect sentinel lymph nodes.
Materials and Methods: This is a prospective, observational study. Patients with first time detected T1 or T2,
NO and MO breast cancer were eligible for this study and taken up for SLNB using dual dye technique
(methylene blue dye and sodium fluorescein dye). NO status was confirmed both clinically and radiologically.
Patients with a previous history of malignancy and those who received neoadjuvant chemotherapy were
excluded from this study. Statistical analysis was done with Statistical Package for the Social Sciences (SPSS)
version 20.0.

Results: In this study we present outcomes of 50 patients who underwent sentinel lymph node (SLN) biopsy
using a combination of methylene blue and fluorescein dye at our institute. Mean age was 51.8 years and range
was 32-70 years. Sentinel node was successfully identified in 47 cases, thereby a 94% of identification rate was
observed with this dual method technique and the median sentinel nodes were 2. Among a total of 98 detected
sentinel nodes, 47(47.9%) had both blue dye and fluorescein dye uptake.

Conclusion: Fluorescein dye is a very cheap alternative to radioactive tracer technique; hence it can be used as
an alternative especially in resource constrained countries like ours.

Keywords: Sentinel Lymph Node Biopsy, Dual Dye Technique, Methylene Blue Dye, Fluorescein Dye, Breast
Cancer.
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Introduction

The presence and extent of axillary lymph node
involvement in breast cancer remains the strongest
predictor of recurrence and survival. The presence
of local metastases in the axillary nodes has been
shown to reduce the 5-year survival rate of patients
by approximately 28-40% [1,2].

Historically, axillary lymph node dissection
(ALND) has been the standard of care for treating
the axilla. However, lymph node metastases are
found only in 40% of patients undergoing axillary
lymph node dissection (ALND) [3, 4]. ALND is
associated with complications such as lymphedema
and stiff shoulders. In recent years, sentinel lymph
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node (SLN) biopsy (SNB) has been studied and
used as an alternative to ALND in patients with
negative SLN sampling. SNB is based on the
hypothesis originally proposed by Cabanas [5]. The
currently recommended technique of SLNB in
breast cancer is a combination of blue dye
(commonly used isosulfan blue or patent blue
violet) and radiotracer-guided technique (Tc99m-
labeled sulfur colloid).

Neither of the blue dyes are currently marketed in
India, are expensive to import, and not easily
available. Nuclear medicine facilities are not
available in most centres of India and the portable
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gamma probe used for intraoperative SLNB is
expensive. There was aneed to identify cost-
effective and accurate methods of SLNB in the
Indian setting. Although another blue dye,
methylene blue has been used previously by
surgeons with similar identification rates [6-8].
This study involves using a combination of
methylene blue dye and fluorescein dye to detect
sentinel lymph nodes. Fluorescein sodium is a
potential new cheap tracer for breast sentinel lymph
node biopsy [9].

Materials and Methods

This is a prospective, observational study. Patients
with first time detected T1 or T2, NO and MO breast
cancer were eligible for this study and taken up for
SLNB using dual dye technique (methylene blue
dye and sodium fluorescein dye). NO status was
confirmed both clinically and radiologically.
Patients with a previous history of malignancy and
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those who received NACT were excluded from this
study.

Study Procedure

Females with early breast cancer (cTi2No) were
taken up for this study. Clinically No nodes were
confirmed by USG Axilla. In case of suspicious
nodes in USG, FNAC of nodes was done and only
patients with negative nodes were taken for study.

During SLNB procedure, Iml of methylene blue
dye and 0.125 ml of sodium fluorescein dye(Figure
1) was mixed and diluted to 10ml with normal
saline.

This mixture was injected in sub areolar and
periareolar area in subdermal plane. Breast was
massaged towards the axilla for 10 minutes and
then axillary incision was made to detect sentinel
node. Sentinel lymph node was detected by blue
Colored nodes to naked eye and fluorescent nodes
by blue light (Figure2).

Figure 2: Blue light
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The detected nodes were sent for the frozen
section. If nodes came to be positive or no nodes
were detected then complete axillary Lymph Node
Dissection (ALND) was done. If nodes came to be
negative, then no ALND was done.

The primary aim of the study was to find the
sentinel lymph node detection rate when both
methylene blue and fluorescein dye was used.

We have also tried to find correlation between SLN
detection rates with factors like site of primary, T
stage and tumor grade.

Statistical analysis was done with Statistical
Package for the Social Sciences (SPSS) version
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20.0. The data was checked for outliers, typos, and
missing values. Group comparison against various
categorical variables was performed using the chi-
square test of association. A p-value < 0.05 was
taken as significant.

Results

In this study we present outcomes of 50 patients
who underwent sentinel lymph node (SLN) biopsy
using a combination of methylene blue and
fluorescein dye at our institute.

Mean age was 51.8 years and range was 32-70
years. Table 1 shows clinicopathological data of the
patients.

Table 1: Clinico-pathological data

Characteristics Results
Age(Mean) 51.8 years(+10.852)
Age(Median) 50 years
Incidence

<40 19(38%)
>40 31(62%)
Side

Right 27(54%)
Left 23(46%)
Pathological type

Carcinoma in situ 6(12%)
Invasive ductal carcinoma 42(84%)
Invasive lobular carcinoma 2(4%)
Tumor Grade

1 11(22%)
2 24(48%)
3 15(30%)
Molecular typing

Luminal A 10(20%)
Luminal B 29(58%)
Her2-neu enriched 3(6%)
TNBC 7(14%)
T-stage

T1 22(44%)
T2 28(56%)
Site

Upper Outer Quadrant 28(56%)
Upper Inner Quadrant 10(20%)
Lower Outer Quadrant 7(14%)
Lower Inner quadrant 2(4%)
Central quadrant 3(6%)

TNBC: Triple negative breast cancer

Sentinel node was successfully identified in 47 cases (94%) and the median sentinel nodes were 2 [Table 2].
Among a total of 98 detected sentinel nodes, 47(47.9%) had both blue dye and fluorescein dye uptake [Table 3]
[Figure 3& 4]. On statistical analysis, none of the factors, that is age, side, site, T stage or grade affected the

sentinel node detection significantly. [Table 4]
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Table 2: Detection of SLNS(s) in patients with early breast cancer

Number of SLNs detected N %

1 12 25.5
2 22 46.8
3 10 21.2
4 3 6.4
Total 47 100%

Figure 3: Fluorescent node under blue light

Figure 4: Different patterns of staining
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Table 3: Staining in sentinel nodes

Staining Number of nodes %age
Blue and fluoroscent 47 47.9%
Blue only 33 33.6%
Fluoroscent only 18 18.3%
Total 98 100%

Table 4: Factors affecting sentinel node identification

Patient’s characteristics Number of patients Sentinel node identified %age | p-value
Age <40 19 18 94.7 0.326
>40 31 29 93.5
Side Right 27 25 92.6 0.603
Left 23 22 95.6
Site Upper Outer Quadrant 28 26 92.8 0.343

Upper Inner Quadrant 10 9 90
Lower Outer Quadrant 7 7 100
Lower Inner quadrant 2 2 100
Central quadrant 3 3 100
T-stage | T1 22 21 95.4 0.314
T2 28 26 92.8
Grade Gl 11 10 90.9 0.096
G2 24 23 95.8
G3 15 14 93.3

Out of 47 cases in which sentinel node was detected, 23 cases (48.9%) had positive nodes on frozen section (on
final histopathological examination, there was no discrepancy with the frozen section report in both positive and
negative nodes) and none of the factors (age, side, site, T stage or grade) significantly affected node positivity

[Table 5].
Table 5: Factors affecting sentinel node positivity
Patient’s characteristics Number of patients with SLN | Node positivity (% | p-value
identification age)

Age <40 18 9(50.0) 0.196
>40 29 14(48.2)

Side Right 25 12(48) 0.795
Left 22 11(50)

Site Upper Outer Quadrant 25 13(52) 0.256
Upper Inner Quadrant 10 5(50)
Lower Outer Quadrant 7 3(42.8)
Lower Inner quadrant 2 1(50)
Central quadrant 3 1(33.3)

T-stage Tl 21 11(52.3) 0.922
T2 26 12(46.1)

Grade Gl 10 6(60) 0.693
G2 23 11(47.8)
G3 14 6(42.8)

Discussion

Axillary lymph node status is the most important
predictor of survival in women with invasive breast
cancer and is used to guide treatment decisions.
Various methods of predicting axillary lymph node
status are described, including clinical evaluation,
imaging, and surgical methods. Axillary lymph
node dissection was previously considered the gold
standard for predicting axillary lymph node status.
However ALND can cause significant morbidity
such as postoperative arm pain, chronic
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lymphedema of the affected arm and arm
neuropathy, seroma formation, decreased shoulder
mobility, and other complications. Sentinel lymph
node biopsy has emerged as an effective diagnostic
tool for staging axillary disease of early-stage
breast cancer. A major advantage of sentinel lymph
node biopsy is the lower incidence of
complications as compared to axillary lymph node
dissection. The present study was conducted to
assess the feasibility of sentinel lymph node
localization using combination of methylene blue
dye and fluorescein dye.
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Fifty patients whose axilla was clinically negative
for lymphadenopathy were included. All patients
underwent primary surgery and none were treated
with neoadjuvant chemotherapy. Although the
number of patients included was small (N = 50), it
was comparable to the study by Krag et al [10] (N
= 22), Borgstein et al [11] (N = 33), and Pijpiers et
al [12] (N = 34), Ikeda et al. [13] (N = 29), Motta C
et al. [14] (N = 54), Seenu and Bassi et al. [15] (N
= 40). Fifty patients with a median age of 50 years
were evaluated and the study group was similar to
that reported in the literature. The majority of
patients (62%) belonged to the elderly group over
40 years old. Identification of the sentinel lymph
node was higher in the younger age group.
However, it was not statistically significant.

In this study, both the right and left sides were
affected approximately equally, with 54% (27/50)
of lesions on the right side, thus right side being
slightly predominant. Upper outer quadrant was
involved in 56% (28/50) of cases followed by
upper inner quadrant in 20% (10/50). Sentinel node
identification rate was 100% for lower outer
quadrant, lower inner quadrant and central
quadrant. It was 92.8% for upper outer quadrant
and 90% for upper inner quadrant.

In a study by AltanOzdemir et al., the right side
(72%) and upper outer quadrant (75%) were the
most common side and site of tumor localization.
[16]. In another study, by Arindham Mukherjee et
al. [17] the upper outer quadrant was the most
common tumor site at 44%. Clinical tumor status
include T1 in 44% (22/50) and T2 in 56% (28/50),
and grade 1 in 22% (11/50), grade 2 in 48% (24/50)
& grade 3 in 30% (15/50) with highest sentinel
node identification of 100% in Tl & Grade 2
lesions, 95.4% and 95.8% respectively.

In our study, none of the clinical characteristics
affected sentinel node identification rate
significantly, however better identification rates
were seen in T1 tumors with grade 2 histology and
all quadrants except upper outer quadrant and
upper inner quadrant. Similar results were reported
by Kollias et al. [18] who investigated clinical and
histological ~ factors  associated  with  the
identification of sentinel lymph nodes.

For sentinel lymph node biopsy, either isosulfane
blue or methylene blue can be used as a dye.
Methylene blue is a cheaper, more readily available
dye than isosulfan blue. Possible fatal
hypersensitivity reactions have been reported at a
rate of 0.6-2.5% after injection of isosulfane blue.
Skin necrosis, fat necrosis, and fibrosis at the
injection site due to intradermal injection are one of
the complications of methylene blue. However, no
such complications associated with methylene blue
occurred in this study.

Khanna et al.

e-ISSN: 0975-1556, p-ISSN: 2820-2643

There are many studies in the literature showing
that methylene blue is safe to use and is a very
successful alternative to isosulfane blue. Simmons
et al. identified sentinel lymph nodes in 104 of 112
patients using methylene blue, and reported that
sentinel lymph nodes showed axillary status in
96.9% of patients [19]. Segen et al. [20] comparing
isosulfane blue and methylene blue, the accuracy
rate was 88.5% for isosulfane blue and 92.7% for
methylene blue. Das G et al. [21] presented data
from our institute, with a 96% SLN detection rate
using only methylene blue dye.

In our study, sentinel node identification with
combination of blue and fluorescein dye was 94%.
Compared to other studies reporting a sentinel
lymph node identification rate of 65-94% with
methylene blue dye alone [Simmons et al (19),
Blessing et al [20] and Nour-Golshan et al [22]],
our rate was similar or slightly higher with the
combination of methylene blue and fluorescein
dye. In the study by Chang YW et al. [23], the
detection rate of SLN stained with fluorescein was
93.4%.

In the present study, we could identify a total of 98
sentinel nodes (with mean of 1.96). Among these,
33(33.6%) were stained blue color only, and
18(18.3%) with yellow color under blue light
(fluorescein node) and 47 (47.9%) were stained
with both. It can be seen that blue colour was seen
in 80 out of 98 nodes (81.5%), fluorescence was
seen in 65 out of 98 nodes (66.3%). In abstract of
study by Srivastava A et al [24], blue nodes were
identified in 64 out of 86 patients (74.4%) and
while in 54 out of 86 patients fluorescent nodes
could be identified (62.8%).

Mean number of sentinel nodes detected by
different authors are, 2 by Albertini et al [25], 1.8
by Giuliano et al [26], 1.95 by Ikeda et al [13], 1.3
by Cserni et al [27], 2.1 by Linehan DC et al
[28].We did axillary lymph node dissection in 26 (3
due to non-identification of sentinel node and 23
due to positive sentinel node) patients out of 50.

Blue dye with Tc99m mapping theoretically
improves the accuracy of the test, but various
studies have shown that blue dye can be used alone
if the Tc99m mapping feature is not available. As
Tc99m mapping technology is not available in
developing countries, so finding alternatives is
essential. In our study we have tried to solve this
problem by using sodium fluorescein dye, which is
another cheap dye (less than 5 rupees cost for one
patient). However further studies are needed to
establish its efficacy.

Conclusion

In our study sentinel lymph node detection rate
with combination of methylene blue and
fluorescein dye was found to be similar to that with
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methylene blue dye alone (from previous studies).
However it is a safe procedure and this dual
modality technique may yield better results once
the technique is standardized. Further studies are
required to find the role of fluorescein dye in
sentinel node biopsy. That said, fluorescein dye is a

very cheap alternative to

radioactive tracer

technique, hence it can be used as an alternative
especially in resource constrained countries like
ours.

References

1.

Khanna et al.

Nemoto T, Vana J, Bedwani RN, Baker HW,
McGregor FH, Murphy GP. Management and
survival of female breast cancer: results of a
national survey by the American College of
Surgeons. Cancer.1980 Jun 15;45(12):2917—
2924 https://acsjournals.onlinelibrary.wiley.co
m/doi/abs/10.1002/1097-0142(19800615) 45:
12%3C2917::AID-CNCR2820451203%3E
3.0.CO;2-M

Carter CL, Allen C, Henson DE. Relation of
tumor size, lymph node status, and survival in
24,740 breast cancer cases. Cancer. 1989 Jan
1;63(1):181-187.https://acsjournals.online  li-
brary.wiley.com/doi/abs/10.1002/1097-0142
(19890101)63:1%3C181::AID-CNCR2820
630129%3E3.0.CO;2-H

Cascinelli N, Greco M, Bufalino R, Clemente
C, Galluzzo D, Delle Donne V, De Lellis R,
Sacchini V, Veronesi U. Prognosis of breast
cancer with axillary node metastases after sur-
gical treatment only. European Journal of Can-
cer and Clinical Oncology. 1987 Jun
1;23(6):795-9.https://doi.org/10.1016/0277-
5379(87)90281-1

Siegel BM, Mayzel KA, Love SM. Level I and
I axillary dissection in the treatment of early-
stage breast cancer: an analysis of 259 consec-
utive patients. Archives of Surgery. 1990 Sep
1;125(9):1144-
7.d0i:10.1001/archsurg.1990.01410210070010
Cabanas R. An approach for the treatment of
penile carcinoma. Cancer. 1977 Feb; 39(2):
456—
466.https://pubmed.ncbi.nlm.nih.gov/837331/
Thomas S, Prakash A, Goyal V, Popli MB,
Agarwal S, Choudhury M. Evaluation of senti-
nel node biopsy in locally advanced breast
cancer patients who become clinically node-
negative after neoadjuvant chemotherapy: a
preliminary study. International journal of
breast cancer. 2011 Jul 1; 2011. DOI: 10.4061/
2011/870263

Tandon M, Mishra A, Agarwal U, Saxena S.
Sentinel lymph node biopsy using dye alone
method is reliable and accurate even after neo-
adjuvant chemotherapy in locally advanced
breast cancer-a prospective study. World jour-

10.

11.

12.

13.

14.

15.

16.

17.

e-ISSN: 0975-1556, p-ISSN: 2820-2643

nal of surgical oncology. 2011 Dec;9(1):1-
7.doi: 10.1186/1477-7819-9-19

Somashekhar SP, Shabber SZ, Venkatesh KU,
Venkatachala K, Thirumalai MV. Sentinel
lymphnode biopsy in early breast cancer using
methylene blue dye and radioactive sulphur
colloid—a single institution Indian experience.
Indian Journal of Surgery. 2008 Jun;70(3):111-
9.https://doi.org/10.1007/s12262-008-0033-9
Ren L, Liu Z, Liang M, Wang L, Song X,
Wang S. 10% fluorescein sodium vs 1%
isosulfan blue in breast sentinel lymph node
biopsy. World journal of surgical oncology.
2016 Dec;14(1):280.https://wjso.bio medcen-
tral.com/articles/10.1186/s12957-016-1031-1
Krag D, Weaver D, Ashikaga T, Moffat F,
Klimberg VS, Shriver C, Feldman S, Kusmin-
sky R, Gadd M, Kuhn J, Harlow S. The senti-
nel node in breast cancer—a multicenter vali-
dation study. New England Journal of Medi-
cine. 1998 Oct 1;339(14):941-6.DOI: 10.1056/
NEJM199810013391401

Borgstein P. Intradermal blue dye to identify
sentinel lymph node in breast cancer. The Lan-
cet. 1997 Sep 27; 350(9082):958.https://doi.
org/10.1016/S0140-6736(05)63298-9

Pijpers R, Meijer S, Hoekstra OS, Collet GJ,
Comans EF, Boom RP, Van Diest PJ, Teule
GJ. Impact of lymphoscintigraphy on sentinel
node identification with technetium-99m-
colloidal albumin in breast cancer. Journal of
Nuclear Medicine. 1997 Mar 1;38(3):366-
8.https://pubmed.ncbi.nlm.nih.gov/9074519/
Ikeda T, Masamura S, Fujii H, Hiramatsu H,
Mukai M, Matsui A, Hohjoh T, Kawaguchi M,
Takayama S, Tokura H, Mitsui Y. Sentinel
lymph node biopsy using tin colloid Rl and
blue dye method. Breast Cancer. 2000
Oct;7(4):284-6.DOI-https://doi.org/10.1007/
BF02966391

Motta C, Cartia G, Muni A, Giudici M, Fal-
cetto G, Castaldo P, Galli T. Sentinel lymph
node identification in breast cancer: feasibility
study. Tumori Journal. 2000 Jul;86(4):304-
6.https://pubmed.ncbi.nlm.nih.gov/11016709/
Bassi KK, Seenu V, Ballehaninna UK, Parshad
R, Chumber S, Dhar A, Gupta SD, Kumar R,
Srivastava A. Second echelon node predicts
metastatic involvement of additional axillary
nodes following sentinel node biopsy in early
breast cancer. Indian journal of cancer. 2006
Jul 1; 43(3):103. DOI: 10.4103/0019-509X.27
931

Ozdemir A, Mayir B, Demirbakan K, Oygiir
N. Efficacy of methylene blue in sentinel
lymph node biopsy for early breast cancer. The
journal of breast health. 2014 Apr;10(2):
88.https://doi.org/10.5152%2Ftjbh.2014.1914
Mukherjee A, Kharkwal S, Charak KS. As-
sessment of the efficacy and safety of meth-

International Journal of Pharmaceutical and Clinical Research

345


https://doi.org/10.4061/2011/870263
https://doi.org/10.4061/2011/870263
https://doi.org/10.1186%2F1477-7819-9-19
https://doi.org/10.1056/nejm199810013391401
https://doi.org/10.1056/nejm199810013391401

International Journal of Pharmaceutical and Clinical Research

18.

19.

20.

21.

22.

23.

Khanna et al.

ylene blue dye for sentinel lymph node map-
ping in early breast cancer with clinically
negative axilla. Archives of International Sur-
gery. 2014 Jan 1;4(1):6.DOI: 10.4103/2278-
9596.136689

Nano MT, Kollias J, Farshid G, Gill PG,
Bochner M. Clinical impact of false-negative
sentinel node biopsy in primary breast cancer.
British  journal of surgery. 2002 Nov
1;89(11):1430-4.https://doi.org/10.1046/j.13
65-2168.2002.02233.x

Simmons RM, Smith SM, Osborne MP. Meth-
ylene blue dye as an alternative to isosulfan
blue dye for sentinel lymph node localization.
The breast journal. 2001 May;7(3):181-
3.https://doi.org/10.1046/j.1524-4741.2001.0
07003181.x

Blessing WD, Stolier AJ, Teng SC, Bolton JS,
Fuhrman GM. A comparison of methylene
blue and lymphazurin in breast cancer sentinel
node mapping. The American journal of sur-
gery. 2002 Oct 1;184(4):341-5.https://doi.org/
10.1016/S0002-9610(02)00948-0

Das G, Kodali R, Khanna S, Purkayastha J,
Talukdar A, Kakoti L. Sentinel Lymph Node
Biopsy Using a Single-Dye Technique in a
Cancer Center of North-East India. South
Asian Journal of Cancer. 2021 Apr;10(02):69-
71.DOI: 10.1055/5-0041-1733350

Nour A. Efficacy of methylene blue dye in
localization of sentinel lymph node in breast
cancer patients. The breast journal. 2004
Sep;10(5):388-91.https://doi.org/10.1111/j.10
75-122X.2004.21360.x

Chang YW, Lee HY, Lee CM, Jung SP, Kim
WY, Woo SU, Lee JB, Son GS. Sentinel
lymph node detection using fluorescein and

24.

25.

26.

27.

28.

e-ISSN: 0975-1556, p-ISSN: 2820-2643

blue light-emitting diodes in patients with
breast carcinoma: A single-center prospective
study. Asian Journal of Surgery. 2020 Jan
1;43(1):220-6.https://doi.org/10.1016/j. as-
jsur.2019.03.005

Srivastava A, Badwe RA, Prem A, Parmar V,
Seenu V, Dhar A, Nair NS, Hawaldar R,
Sanmali V. Abstract P2-01-31: Sentinel node
mapping with fluorescein and comparison with
methylene blue and technetium sulphur colloid
in early breast cancer. Cancer Research. 2015
May 1; 75(9_Supplement):P2-01.https://doi.
org/10.1158/1538-7445.SABCS14-P2-01-31
Albertini JJ, Lyman GH, Cox C, Yeatman T,
Balducci L, Ku N, Shivers S, Berman C, Wells
K, Rapaport D, Shons A. Lymphatic mapping
and sentinel node biopsy in the patient with
breast cancer. Jama. 1996 Dec 11;276(22):
1818-
22.doi:10.1001/jama.1996.03540220042028
Giuliano AE, Kirgan DM, Guenther JM, Mor-
ton DL. Lymphatic mapping and sentinel lym-
phadenectomy for breast cancer. Annals of
surgery. 1994 Sep; 220(3):391.https://doi.org/
10.1097%2F00000658-199409000-00015
Cserni G. A model for determining the opti-
mum histology of sentinel lymph nodes in
breast cancer. Journal of clinical pathology.
2004 May 1; 57(5):467-71.https://jcp.bmj.com/
content/57/5/467 .abstract

Linehan DC, Hill AD, Akhurst T, Yeung H,
Yeh SD, Tran KN, Borgen PI, Cody HS. Intra-
dermal radiocolloid and intraparenchymal blue
dye injection optimize sentinel node identifica-
tion in breast cancer patients. Annals of Surgi-
cal Oncology. 1999 Jul; 6(5):450-4.https://doi.
org/10.1007/s10434-999-0450-4

International Journal of Pharmaceutical and Clinical Research

346



