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Abstract: Background: Axillary staging is the standard of care for all breast cancers amenable to curative treatment.
Sentinel lymph node biopsy (SLNB) has been established as the gold standard for axillary staging and has supplanted axillary
lymph node dissection (ALND) as a means of regional nodal staging in clinically node-negative breast cancer. Different blue
dyes like isosulfan blue dye, patent blue, sulfan blue, radio labeled substances, and methylene blue dye (MBD) have been
evaluated for the sentinel node procedure. Aim of the study: The aim of this study was to assess the efficacy of sentinel lymph
node biopsy with methylene blue dye in clinically axillary node negative early-stage breast carcinoma as well as to observe the
early postoperative outcome of SLN procedure. Method: Between November 2015 to October 2017, a total of 18 female
patients of 18 years and above, with diagnosis of early-stage (T1/T2) breast carcinoma with clinically negative ipsilateral
axillary lymph nodes were studied in the department of surgical oncology, NICRH. Written informed consents were obtained
from all patients. Results: In this study, the highest population was in 31-50 years age group with a mean age of 46(SD 12).
Out of 18 cases, SLN(s) was identified in 15 cases by using MBD. The identification rate was 83.3%. In frozen section biopsy
all SLNs were found positive for malignant cells. Two or more SLNs were positive in 12(66.6%) cases where SLNB was
extended to ALND. The sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV) were
100, 50, 80 and 100, respectively. Postoperative morbidity was significantly high in ALND group. Conclusion: This study
showed that SLNB is a safe procedure and efficacy of this procedure was very significant. It lowers the unnecessary extended
surgery (ALND) which has troublesome postoperative complications. Multicenter studies are required to extract more relevant
information in this regard.
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1. Introduction

Breast cancer is a major health problem and was among
the top three most common malignancies globally in 2012 as
well as it is the most common cancer in women, with an
estimated 1.67 million new cases diagnosed in 2012. [1] The
AJCC staging system evaluates tumor size and extent of
tumor invasion, the presence and location of lymph node
metastasis, and distant organ metastasis, and correlates these

characteristics with survival data to produce a prognostic
staging category for the patient. [2] In addition, data by
prognostic stage on the efficacy of surgery, radiation,
hormonal and chemotherapy to improve survival. When
breast cancer patients present with palpable axillary lymph
nodes that are suspicious for cancer metastases, these patients
are staged and treated surgically by Axillary Lymph Node
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Dissection (ALND). Nevertheless, axillary dissection is a
major operation, requires general anesthesia, and produces
long-term morbidity in a small, but significant, minority of
patients. [3] ALND, as a means for achieving local disease
control, carries an indisputable and often unacceptable risk of
complications such as seroma, infection, and lymphedema,
painful neuroma, neuropathies and axillary web syndrome.
[4] Elective regional lymph node dissections became
controversial because of overtreatment of the many patients
without lymph node metastases. These patients suffer from
associated morbidity without survival benefit. With the
introduction of the sentinel node concept, a minimally
invasive procedure became available for detection of occult
lymph node metastasis. [5] The concept of sentinel lymph
node biopsy is based on two basic principles: the existence of
an orderly and predictable pattern of lymphatic drainage to a
regional lymph node basin, and the functioning of a first
lymph node as an effective filter for tumor cells. [6] With the
widespread use of sentinel node biopsy, sufficient data was
provided to prove that sequential lymphatic dissemination
and entrapment of tumor cells in first draining lymph nodes
occur. [3] The function of lymph nodes in the spread of
cancer was investigated by injection of small particles into
afferent lymphatics of animal models. Observations from
these experiments contradicted both the “filter function”
postulated by Virchow and the Halstedian model of
contiguous cancer spread, giving rise to new understandings
and differing hypotheses of SLN function. [7] Fisher and
Fisher observed that the node was not a “filter” that
prevented dissemination of tumor cells but that metastatic
disease in the lymph node was a “marker” for the presence of
systemic disease [8] By the 1990’s, the SLNB had become a
valid technique in staging malignant tumors of the skin and
breast. [9] Over the last few decades, clinical trials
comparing the effectiveness of SLNB and ALND have
randomized over 9000 patients with early breast cancer. [10-
14] They have demonstrated that SLNB reduces the risk of
arm morbidity and lymphoedema, and shortens the
postoperative hospital stay without significantly increasing
locoregional recurrence or survival, with two trials reporting
data at mean follow-up times of approximately 8 years. [14,
15] One main pitfall is the failure to visualize the SLN,
resulting in incorrect tumor staging, leading to suboptimal
treatment or axillary recurrence. [16] To reduce the false
negative rate of the SLN procedure, the use of a combined
method (technetium and blue dye) is recommended. [17]
Different blue dyes, isosulfan blue dye (IBD), patent blue
(PB), sulfan blue, sulphane blue, patent blue violet, patent
pure blue, and methylene blue dye (MBD) have been
evaluated for the SLN procedure. [18] MBD was less
satisfactory in defining lymphatic drainage patterns because
of poor uptake in the lymphatics and because of tissue
staining. As a result, IBD and its isomer PB were adopted for
use in the SLN procedure. [19] However, it rapidly appeared
that IBD and PB were associated with a significant number
of allergic reactions (0.1-3%), some of which were life-
threatening. Moreover, an international shortage of IBD led

to a search for alternative dyes for SLN mapping in breast
cancer. The first published study of MBD injection for the
SLN procedure in breast cancer and described localization
rates of 90%, which was unexpectedly comparable to IBD
and PB. Moreover, these dyes are costly and not frequently
available. MBD has been shown in numerous other studies to
be equally effective in SLN identification in comparison with
other blue, it was proposed as an alternative technique for the
SLN procedure [17] MBD is more economical than isosulfan
blue, does not cause hypersensitivity reactions or any other
significant complications and, most importantly, is as good
as, and possibly better than, isosulfan blue at SLN mapping.
Thus, MBD as a single agent is well suited to surgeons in
developing countries to offer the important technique of SLN
biopsy without significantly compromising the quality of the
test.[20] The SLNB can be done using either technique or
doing both at the same time with a similar accuracy. Now
SLNB is established as the standard of care in breast cancer
with clinically node negative axilla on presentation [17],
Bangladesh is facing a high burden of breast cancer disease.
It is the leading cause of cancer death in female and
incidence of breast cancer in Bangladesh is 21.4%. [21]
Hospital-based cancer registry has been started at National
Institute of Cancer research Hospital (NICRH) and Oncology
Department of Bangabandhu Sheikh Muijb Medical
University (BSMMU). Late presentation with advanced stage
is the common feature of breast cancer patients of
Bangladesh. It is easily understandable that breast cancer
incidence is increasing at a faster rate. Therefore, in
Bangladesh, estimate of an annual new breast cancer case
burden of 30,000 women. [22] A prior study showed that
majority of breast cancer patients presenting with a large
tumor were associated with regional adenopathy, chest wall
changes and distant metastases. [23] But the scenario is
changing gradually. Early-stage breast carcinoma is being
detected frequently in our National Institute of Cancer
Research & Hospital (NICRH) and other tertiary care
hospitals. Almost all early breast cancer cases are detected
clinically and can be detected at earlier stages by simple self-
examination of the breasts and thorough breast screening
program. As there are no nationally applicable standard
protocols or guidelines for managing breast cancer in
Bangladesh, the quality of treatment varies widely. Most of
the surgeons prefer modified radical mastectomy which
includes axillary level II nodal clearance irrespective of
actual nodal status. In our NICRH, Breast conservation
surgery is adopted for early-staged carcinoma of breast. But
there is no documentation or study found in Bangladesh in
favor of sentinel lymph biopsy in clinically node negative
early-stage breast cancer. Though our economy is growing up
but there are very negligible health facilities for domestic
population. As there is no facility of lymphatic scintigraphy
in our institution so in our study, we used only Methylene
Blue Dye (MBD) to identify the sentinel node preoperatively.
Our aim of this study to assess the efficacy of sentinel node
biopsy with MBD in clinically node negative early-stage
breast cancer as well as the early postoperative outcome of



100 Khandakar A. B. M. Abdullah Al Hasan et al.: Outcome of Sentinel Lymph Node Biopsy with
Methylene Blue Dye in Early-stage Breast Cancer

this procedure.

2. Objectives

General objective: To assess the efficacy of sentinel node
biopsy in early-stage breast cancer.
Specific objectives:
1) To assess feasibility of SNB in early-stage breast
cancer.
2) To evaluate the complications of SNB procedure.
3) To observe the surgical outcome of SNB.

3. Material and Methods

This study was conducted to evaluate the early post-
operative outcomes of breast cancer surgery. It was an
Observational study. Histologically or cytologically proven
patients with breast cancer admitted in the department of
Surgical Oncology of National Institute of Cancer Research
Hospital, Dhaka were considered as study population. The
study period was from October 2016 to August 2017.
Purposive sampling technique was used. Patients were
selected from the department of surgical oncology on the
basis of inclusion and exclusion criteria.

Inclusion Criteria

Invasive Duct cell carcinoma with clinically negative
axillary lymph nodes where tumor size is Scm or below,
admitted in National Institute of Cancer Research and
Hospital, Dhaka.

Exclusion criteria

1) T3, T4 lesion (Tumor size more than 5 cm)

2) Inflammatory breast cancer.

3) Multicentric breast cancer.

4. Results

In our study, the range of the age was between 30-65
(Figure 1). The mean age was 46.1(SD12) and median age
was 45. In Table 1, most of the cases were housewife
(77.7%) and office staff and teacher were as same (11.1%).
among the patients only 11.1% of cases had their first child
after the age of 30 and most of them (83.3%) feed their
babies with breast feeding. Table 2 shows most of the patient
had menarche at or above 12 years (77.8%) and 22.2% had
using of hormonal contraception. Among the patients,
tobacco user and positive family history were found in 33.3%
and 16.7%. Most of the patient (55.6%) was found with
menopause. Table 3 shows both mammogram and
ultrasonogram detects 100% Tumor mass in breast but in
case of axillary lymph nodes 38.8% cases had axillary lymph
nodes. Table 4 shows most (50%) of the FNAC result found
duct cell carcinoma others were suggestive of duct cell
carcinoma (16.7%) and positive for malignant cell. Table 5
shows Postoperative follow up results in pain is the only

(27.8%) residual complication after surgery and most of the
patients are satisfied (77.8%) with their outcome. Table 6
shows age between 20-30, there are equal number (5.5%.)
SNB positive and negative whereas most of the (50%) patient
in the 31-50 years age group is SNB positive and only (5.5%)
are negative SNB in 51-70 years age group. However, no
significance in p value was seen. 55.5% of patients were
SNB positive found in 2-6 months duration group, (22.2%)
patients grom 7-12 months duration group were SNB positive
and there were no 0% SNB negative in over 12 months
group. P value was not significant. In the relationship
between T staging and SNB procedure, the early-stage (T1)
is more SNB negative (22.2%) than T2 stage (5.5%). Most of
the patients in T2 stage (72.2%) were SNB positive. Here p
value is.005 which is significant. Tumors in left breast are
(44.4%) mostly SNB positive and rest 11.1% are SNB
negative. In right breast (38.8%) patients were SNB positive.
In the relation between Tumor location and SNB procedure
(11.1%) patients were SNB negative in Upper Lateral (UL)
group whereas (72.2%) patents were SNB positive in the
same group. There is no significance between location of
Tumor and SNB where the P values were 1.00 and.554
respectively. Table 7 shows the efficacy of Methylene blue
dye where 83.3% cases dye were taken or drained by lymph
nodes. 16.7% cases only single lymph nodes were stained
and second third and fourth sentinel lymph nodes were
stained respectively 44.4%, 22.2% 0% cases. Only in 3 cases
dye were not taken. Frozen section results show almost
83.3% cases were positive in frozen section and rests were
negative. 66.7% cases were undergoing for ALND where as
other 33.3% were SNB. Table 8 shows the postoperative
outcome of both subgroup SNB and ALND. Where 6 out of
12 cases had developed postoperative complications in
ALND sub group in which wound infection (5.5%), seroma
formation (11.1%), Haematoma (5.5%), paresthesia in arm
(11.1%). And discolouration to skin was seen in only in 1
case (5.5%) but no flap necrosis, early arm oedema, axillary
web syndrome, immediate reaction to the dye were not
found.

2
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Figure 1. Age distribution of the patients (n=18).
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Table 1. Distribution of patients by occupation, maternity and breast Feeding (n=18).

101

Variable %
Housewife 14 77.7
Office staff 11.1
Occupation Teacher 2 11.1
NGO staff 1 0.05
Health staff 0
. <30 years 16 88.9
Age of 1st child N 11
. Yes 15 83.3
Breast Feeding No 3 167
Table 2. Distribution of patients by risk factors(n=18).
Variable n %
<12 years 14 77.8
Onset of menarche =17 s 2
" | ; i Yes 4 22.2
ormonal contraceptive use No 14 778
Menonause Yes 8 44.4
opau No 10 55.6
Tobacco consumption Yes 6 333
¢ No 12 66.7
. . Yes 3 16.7
Family History No 15 333
Table 3. Distribution of tumor by imaging study (n=18).
Variable n %
Mass Present 18 100.0
M Absent 0 0.0
ammogram L h nod Present 6 333
VPR e Absent 12 66.7
M Present 18 100.0
ass Absent 0 0.0
USG
Lymph node Present 7 38.9
s Absent 11 61.1
Table 4. Distribution of tumor by FNAC (n=18).
Variables n %
Positive for Malignant cell 3 16.7
Suggestive of duct cell carcinoma 3 16.7
Atypical cell 3 16.7
Duct cell carcinoma 9 50.0
Table 5. Distribution of post-operative follow up outcome (n=18).
Variable n %
. Present 5 27.8
Pain
Absent 13 72.2
L hoed Present 0 0
mphoedema
. Absent 18 100
. . . Present 14 77.8
Patients satisfaction
Absent 4 22.2
Table 6. Cross tabulation of SNB (n=18).
. Positive Negative o
Variable " % " % Total (%) P-value
20-30 1 5.5 1 5.5 11.1
Age 31-50 9 50.1 1 55 55.6 383N
51-70 5 27.7 1 5.5 333
<2 months 1 5.6 0 0 5.6
. 2-6 months 8 55.5 3 5.5 61.1 NS
Tumor Duration 7-12 months 6 2% 0 0 33.3 596
>12 months 0 0 0 0 0
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Positive

Negative

. o -~
Variable n % n % Total (%) P-value
T1 1 5.5 3 16.7 22.2 S
T stage T2 14 77.8 0 0 77.8 005
Right 7 38.9 2 1.1 50
Site Left 8 44.4 1 5.6 50 1.00M
UM 1 5.5 1 5.5 11.1
UL 12 66.7 2 11.1 77.8
Position LM 2 11.1 0 0 11.1 5540
LL 0 0 0 0 0
Table 7. The result of sentinel Lymph node biopsy in Frozen section Biopsy (n=18).
Variables Sentinel Lymph Node n %
0 3 16.7
1 3 16.7
No of positive Lymph node 2 8 44.4
3 4 22.2
4 0 0
Frozen section Positive 15 83.3
Negative 3 16.7
Yes 12 66.7
ALND performed No 6 333
Table 8. Cross tabulation between complications and performed procedure (n=18).
. SNB alone SNB+ALND o
Variables n % n % Total (%) P value
. Yes 0 0 1 5.5 5.5 G
Wound Infection No 6 333 1 611 945 1.00
Yes 1 5.5 1 11.1 16.7 NS
Seroma No 5 27.5 10 55.5 83.3 205
Yes 0 0 1 5.5 5.5 NS
Haematoma No 6 333 11 61.1 94.5 620
. Yes 0 0 0 0 0
Flap necrosis No 6 333 12 66.7 100 NA
Yes 0 0 0 0 0
Early arm oedema No 6 333 12 66.7 100 NA
. Yes 0 0 2 11.1 22.2 NS
Paresthesia No 6 333 10 555 78.8 .558
. Yes 0 0 0 0 0
Axillary web syndrome No 6 333 12 66.7 100 NA
. . Yes 0 0 0 0
Immediate reaction to dye No 6 133 12 66.7 100 NA
. . . Yes 0 0 1 5.5 5.5 NS
Discolouration of skin No 6 333 1 611 045 125

5. Discussion

In the current study most of the patients (56%) were from
31-50 years age group followed by (33%) in 51-70 years age
group. The mean age of this study population was 46.1 years
with SD 12 where the median age was 45. A study by
Hossain M. S., [24] conducted in Bangladesh where Mean
age of sample size were 41.8 years. In GLOBOCON study
the mean age in India was 45. Both of the results were
similar to this study. Most of the case 77.7% were house wife
and only 11.1% were office staff and teaching profession. In
another study conducted by Ozsoy et al., [25] showed 56% of
early breast cancer patients were office worker but in
Bangladesh, the socioeconomic perspective is different. Most
of the women in Bangladesh are housewife. Our study
showed that 89% of cases had their first child birth below the
age of 30 and most of them 83.3% fed their babies from both

breasts. Palmer JR et al., [26] showed that longer duration of
breast feeding has been associated with a greater reduction in
breast cancer risk. This present study showed that most of the
patient had menarche at or below 12 years of age (77.8%)
and only 22.2% had H/O using hormonal contraception.
Alwan NAS. [27] showed in his study that 74.5% cases with
early breast cancer were history of early menarche which is
just similar to our study. Among the patients, tobacco user
and positive family history were found in 33.3% and 16.7%
consecutively. In our study 100% sonographic and
mammographic positive evaluation was found that in all
cases breast lump were present and only in 6 & 7 cases
lymph nodes were identified in ultrasonogram and
mammogram respectively. Ultrasound is an effective
diagnostic tool for identification of lymph nodes in the
axillary region. In the study of Nowikiewicz et al., [28]
shows that 21.9% of preoperative axillary sonogram lymph
nodes were found as metastatic sentinel lymph nodes. A large
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portion of the FNAC reports revealed Duct Cell Carcinoma
(50%) and other were suggestive of Duct cell carcinoma
(16.7%) and positive for malignancy (16.7%). In all cases
true-cut biopsy were done to confirm tissue diagnosis.
Mathelin et al. [29] study also shows the frequency of duct
cell carcinoma was 83% which is similar to our study.
Regarding age and sentinel lymph node biopsy procedure,
our study population has no significance (p value.383) by Chi
square test. In case of duration of the Tumor also showed no
significance in between SNB procedure and Tumor duration
where value is.596. In relation to T1 /T2 staging and sentinel
lymph node biopsy procedure there is significant relation
where p value is <.005. There are several studies which
showed a close relation between breast Tumor size and
axillary lymph node involvement. A study was conducted in
India by Asthurkar AV., [30] showed there was no relation
between age and Tumor size. Georgette S. W, et al., [31] the
greater the T stage, the higher the incidence of Level I and
level II involvement (4.4% in T1 and 36.35% in T2) which is
just similar to our study. In the maximum study there were no
relation in between Tumor site, location and sentinel lymph
node biopsy procedure. In our study site and position has p=
1.00 and p=.554 respectively which correlates the previous
study. SLNB is a safe and an accurate method of screening
the axillary lymph nodes in women with breast cancer.
Furthermore, a negative SLNB can spare the patient from the
morbidity that accompanies a complete ALND. Furthermore,
should the patient require a subsequent AD, an intraoperative
SLNB has the potential of avoiding the risks associated with
a second surgery and anesthesia exposure, which are not
trivial. In our study, the rate SNB positive were 83.3%. We
found only 3 cases of no intraoperative axillary lymph node
staining as well as frozen section was also negative. 16.7%
cases there were single lymph node was positive during
frozen section but further no lymph nodes were involved. So,
in these cases we haven’t performed further ALND. In most
cases 44.4%, two lymph nodes were positive in FSB was
found and in 22.2% cases 3 lymph nodes were positive. In
Ratchawarapong K et al., [32] study showed 16 % cases were
SNB negative and 1, 2 and 3 lymph nodes were positive in
40%, 28%, 13% case respectively. In that study SLN positive
was 55% which near to our study. The need for intraoperative
SLNB assessment in situations where additional ALND is
unlikely to be performed even if a metastasis is detected in
the sentinel lymph node. The ACOSOG Z0011 study showed
no difference in local or regional recurrence between patients
with single positive sentinel lymph nodes who were
randomized or either SLNB only or SLNB and ALND.
Alberitini et al., [31] showed combined dye directed and
probe directed mapping in 62 patients with primary early
breast carcinoma, the detection rate was higher (92%) in
combined group than dye (73%) only group. The current
study showed in ALND sub group, wound infection rate was
5.5% and the seroma formation in axilla was only in 3 cases
(16.7%) and paresthesia in arm found in 11.1% of cases.
There were no cases of early arm oedema, Flap necrosis,
Axillary web syndrome, immediate reaction to blue dye but

in 11.1% of cases we found partial blue discolouration of
axillary skin which was managed conservatively. In a study
by Lucci et al., [33] the wound infection rate was 8% followd
by 14% cases developed seroma. About 40% cases
experienced axillary paresthesia in arm in axillary dissection
group which reflects the extensive surgical morbidity of
ALND. In our study there were no surgical complication in
the SNB only group. In all subgroup of postoperative
complications showed no significant relation in between
them. In the study of Lucci et al., [33] also showed wound
infection, axillary seroma, paresthesia was significantly less
in SLND group. ALND was designed to maximize survival
and the regional control and to determine the nodal
classification with substantial side effects where as SLND
was designed to minimize side effects of lymph node surgery
but still offer outcomes equivalent to axillary node
dissection. Our results show that this simplified technique of
identifying the sentinel node (s) by using peri Tumoral
methylene blue has sufficiently high technical success rate
(83%) and Positive predictive value (PPV) (80%) and a
Negative predictive value (NPV) (100%) to allow its useful
application in women with invasive breast cancer and
clinically negative axilla. We propose that patients with
histologically negative SN(s) can be spared complete axillary
clearance with its potential morbidity, namely seroma,
neuralgia, paraesthesia and lymphoedema.

Limitations of the Study

The study had a too small sample size. The study was
conducted in a single center which doesn’t reflect the original
scenario of Bangladesh. So here need a large multi scale,
multi center countrywide study for authentic outcome. Lack
of facilities of lymphoscintigraphy and Gamma Camera by
which the study can get more perfect result in SNB. Only
early postoperative outcomes were noticed here but long-
term outcome was recorded so that no recurrence rate was
mentioned.

6. Conclusion and Recommendations

The effectiveness of sentinel node identification using
Methylene Blue dye in early breast cancer at National
Institute of Cancer Research & Hospital (NICRH),
Mohakhali Dhaka. In our study the rate of identification of
sentinel lymph nodes were high with methylene blue dye
where sensitivity, specificity, NPV and PPV were very much
significant. One third of patients with clinically node
negative axilla were not undergone for axillary lymph node
dissection but they have a very little or no post-operative
complications. The outcome of sentinel node biopsy was
with less postoperative complications and less morbidity than
axillary lymph node dissection. With minimal risk of
complications SLND can accurately distinguish patients who
would not benefit from ALND. We recommend that patients
with clinically no early-stage breast carcinoma should be
selected for sentinel lymph node biopsy. MBD could be used
as dye because it has an effective role in SNB procedure with
minimal complications. It is cost effective also. Frozen
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section facilities should be available in government hospital
and it would help profoundly to the early-stage breast cancer
patient to detect the SLN and reduce the length of surgery as
well as morbidity of the patient. Patient education and
extensive breast cancer screening program should be adopted
all over the country to find the early-stage breast cancer.
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