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Purpose: This study aimed to share our experience with SLNB in the Filipino population
with early breast cancer.

Patients and Methods: A retrospective review was done on all patients with confirmed
invasive breast carcinoma, tumor size of 5 cm or less (T1/T2), who preoperatively had no
clinical signs of axillary metastasis and subsequently underwent SLNB with blue dye method
from January 01, 2008 to December 31, 2017. Clinicopathologic profiles were recorded.
Outcomes of patients who had SLNB only were assessed.

Results: One hundred twenty-nine patients matched the inclusion criteria with a mean age of
54.3 years. The majority (88.4%) had a total mastectomy. Invasive ductal carcinoma (65.1%)
was the most common tumor. Estrogen and progesterone receptors were positive in 69% and
61.2% respectively while only 28.7% were HER2 positive. SLNB was successfully carried
out in 126 (97.7%) patients with a range of 2—4 SLNs harvested. Thirty-four (26.4%) patients
had completion ALND. With a median of 25 months follow-up, 75 out of 95 patients who
underwent SLNB alone had follow-up data. Forty-six (61.3%) patients had seroma forma-
tion. One (1.3%) patient developed arm paresthesia, 2 (2.7%) local (chest wall) and 2 (2.7%)
axillary recurrences after a negative SLNB. None of the patients developed lymphedema.
Conclusion: The blue dye method alone is acceptable and can be readily employed in
institutions with limited resources. Even with the limited population, the morbidity and
oncologic outcomes of patients who underwent SLNB alone were low and comparable to
similar international published data. SLNB should be the preferred method for staging the
axilla.
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Introduction

In the Philippines, breast cancer is the most common type of cancer in females and
the 3rd leading cause of cancer mortality." One of the important aspects of breast
cancer management is axillary staging. The status of axillary lymph nodes is an
important prognosticator that affects adjuvant treatment decisions in patients with
early breast carcinoma.” In the year 1994, Giuliano introduced the idea of sentinel
lymph node (SLN) mapping for breast carcinoma.’ The SLN receives lymphatic
drainage directly from the breast tumor first. Thus, axillary nodal metastases may
occur in an orderly fashion by spreading first in the SLN then to the next echelon of
lymph nodes. In patients with SLNs negative for metastasis, axillary lymph node
dissection (ALND) is safely avoided. Sentinel lymph node biopsy (SLNB) has
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replaced routine ALND in women with clinically node-
negative axilla. It provides an accurate assessment of
axillary lymph node status and staging. As a less invasive
method, it reduces ALND-associated morbidity such as
lymphedema, arm paresthesia, and limitation of shoulder
motion.* Oncologic outcomes in terms of disease-free
survival, overall survival, and locoregional recurrence
rate were similar in the SLNB alone versus the ALND
group in patients with clinically node-negative axilla.” In
doing the SLNB, a combination of radioactive technetium-
99m and blue bye technique is preferred to increase the
SLN identification rate than using one technique in
isolation.®

As stated in the clinical practice guideline update for
SLNB, patients with early breast cancer who do not have
axillary lymph node metastases should not be offered
ALND.” However, in our institution, only two breast sur-
geons are SLNB-validated since the year 2008 thus most
of the general surgeons still perform outright ALND in
patients with breast cancer without clinical signs of axil-
lary nodal metastasis. Secondly, because of the unavail-
ability of a gamma probe, SLNBs are performed using a
blue dye technique only. To the best of our knowledge,
there are no published studies yet in the Philippines
regarding the outcomes of SLNB in early breast cancer.
Thus, this study aims to share our experience with SLNB
using a blue dye method only in the Filipino population
with early breast cancer.

Patients and Methods

Retrospectively, we reviewed all SLNB performed from
January 01, 2008, through December 31, 2017, at Cebu
Doctors’ University Hospital, Cebu City, Philippines. All
patients diagnosed with invasive breast carcinoma, tumor
size of 5 cm or less (T1/T2), and imaging-confirmed
clinically node-negative axilla were included. Patients
with ductal carcinoma in-situ and inflammatory breast
cancers were excluded. The study was approved by the
Cebu Doctors’ University Hospital Ethics Committee
(Protocol Code 2017-032). Written informed consent
was provided by all patients.

Either total mastectomy or breast conservation surgery
(BCS) for the primary tumor was chosen based on the
patients’ preferences and tumor characteristics. All proce-
dures were performed by 2 SLNB-validated breast sur-
geons. All patients were evaluated preoperatively with a
core needle biopsy, sonomammography and/or mammo-
graphy. The SLNB was performed in the operating room

under general anesthesia. Three to 5 mL of blue dye (either
methylene blue or patent blue V) was injected in the
periareolar/intradermal location. The choice of blue dye
depends on availability but patent blue V (PBV) was
preferably used for BCS. The site of injection is manually
compressed and gently massaged for 5 mins prior to skin
incision. Dissection through the subcutaneous tissue and
clavipectoral fascia into the axilla was performed through
the most lateral incision of planned mastectomy or a
separate incision just below the axillary hairline for BCS.
All blue-stained lymph nodes were harvested and sent for
frozen section (FS) intraoperatively. Indications for com-
pletion ALND in one setting were (1) SLN(s) positive for
tumor cells on FS and (2) failure to identify SLNs. All
SLN(s) were serially sectioned at 1mm interval, embedded
in paraffin, and stained with Hematoxylin and Eosin
(H&E) per laboratory protocol. Macrometastasis, micro-
metastasis, and isolated tumor cells (ITC) were defined as
more than 2 mm, more than 0.2 mm but not more than
2 mm, and 0.2 mm or less in sizes respectively.
Cytokeratin immunohistochemical (IHC) staining was
left at the pathologist’s discretion (selective) in case
further evaluation of the SLN(s) is needed. The breast
tumor specimens were routinely sent for IHC testing to
determine the estrogen, progesterone, and Her2 receptors
status.

All patients were advised to follow-up in the clinic 1
week from the date of surgery for wound and seroma
assessment then at 2nd and 3rd-week postoperatively if
needed. History and clinical examination were done every
6 months for 3 to 5 years then annually thereafter.
Mammography and or chest wall/axillary ultrasound (if
clinically indicated) were performed annually as well.
Patients were advised adjuvant therapy post-operatively
when clinically indicated. Clinical signs of tumor recur-
rence were subjected to a core or fine needle biopsy.

Medical records were reviewed for patients’ clinico-
pathologic characteristics and outcomes. The variables
investigated were: age, treatment of primary tumor, num-
ber of SLNs identified, number of SLNs positive for tumor
cells on FS, number of ALND, final biopsy of the speci-
men, biomarker status, tumor size, presence of lympho-
vascular invasion (LVI) and tumor grade. The primary
endpoint of this study is the SLNB-related outcomes
which were assessed by reviewing the outpatient records
of patients who underwent SLNB alone for axillary sta-
ging. These variables included seroma and hematoma for-
mation, infection, lymphedema, limitation of shoulder
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motion, paresthesia, local (breast/chest wall) and regional
(axillary) recurrence. Data was encoded using Microsoft
Excel (Microsoft Corp., Redmond, USA). Descriptive sta-
tistics were used and values were expressed as mean and
frequency (percentage).

Results

Clinicopathologic Characteristics

Between January 01, 2008, to December 31, 2017, a total of
129 female breast cancer patients with clinically negative
axillary disease preoperatively underwent SLNB. The mean
age was 54.3 £ 12.4 years. The majority of the patients
(88.4%) underwent a total mastectomy to address the pri-
mary tumor, while 11.6% had breast conservation surgery.
The final histopathology result of the breast tumor was inva-
sive ductal in 65.1% of the patients, 27.1% for lobular, 4.7%
for mammary, and 2.3% and 0.8% for mucinous and cribri-
form types respectively. More than half of the patients were
estrogen (69%) and progesterone (61.2%) receptor-positive,
while 28.7% were HER2 positive. The tumor size was T1 (<
2cm) in 47.3% of patients and T2 (> 2cm but < 5 cm) in
52.7% of patients. Lymphovascular invasion was positive in
10.9% of patients. Almost half of the patients (49.6%) had
grade 1 tumors while 41.1% and 9.3% of patients were
grades 2 and 3 tumors, respectively (Table 1).

Intraoperative SLN Identification
Intra-operatively, sentinel lymph node(s) were identified suc-
cessfully in 126 out of 129 patients. The identification rate
with the blue dye method in our series is 97.7%. Three
patients with unsuccessful SLNB underwent completion
ALND. The total number of SLNs harvested was one in 13
patients (10.3%), 2 in 32 patients (25.4%), 3 in 44 patients
(35%), 4 in 26 patients (20.6%), and > 5 in 11 patients
(8.7%). A total of 26 patients (20.1%) had metastasis in
their SLN(s) upon FS analysis and underwent completion
ALND. In these patients, 5 had micrometastases while ITC
was found in one case. It may be worth noting the other 5
patients who had completion ALND at the time of surgery.
Two patients were part of the SLNB-validation study during
the year 2008, and three were done based on the surgeon’s
clinical judgment intra-operatively for a high likelihood of
metastasis despite a negative FS analysis (Table 2).

SLNB-Related Outcomes

With a median of 25 months follow-up (range 11 to 86),
75 out of 95 patients who underwent SLNB alone had

Table | Patients’ Clinical Characteristics

N =129 (%)

Age in years (Mean * SD) 543 + 124 -
Treatment

Total mastectomy 114 (88.4)

Breast conservation surgery 15 (11.6)
Final Biopsy of Specimen

Invasive ductal carcinoma 84 (65.1)

Invasive lobular carcinoma 35 (27.1)

Invasive mammary carcinoma 6 (4.7)

Invasive mucinous carcinoma 3 (2.3)

Invasive cribriform carcinoma | (0.8)
Biomarker Status

ER positive 89 (69)

PR positive 79 (61.2)

HER?2 positive 37 (28.7)
Tumor size*

TI (£ 2ecm) 6l (47.3)

T2 (> 2cm but < 5 cm) 68 (52.7)

Positive for LVI 14 (10.9)
Tumor Grade

Grade | 64 (49.6)

Grade 2 53 (41.1)

Grade 3 12 (9.3)

Note: *Based on the 8th AJCC Cancer Staging Manual.

Abbreviations: SD, standard deviation; ER, estrogen receptor; PR, progesterone
receptor; HER2, Human epidermal growth factor receptor 2; LVI, lymphovascular
invasion.

follow-up data. No patient developed a hematoma, lym-
phedema, shoulder dysfunction, nor wound infection.
However, 46 (61.3%) patients developed seroma forma-
tion (1 had BCS and 45 had a total mastectomy) and one
(1.3%) arm numbness. There were two ipsilateral axillary
recurrences and two ipsilateral local recurrences (chest
wall) after a negative SLNB (Table 3).

Discussion

Currently, the standard method of axillary staging in breast
cancer patients with clinically negative axillary nodal
involvement is SLNB. However, there is a paucity of
available data in the Philippines with regards to the prac-
tice of SLNB for early breast cancer among general sur-
geons. Even in the grey literature, most of the primary
endpoint of the available local studies on SLNB is focused
on its diagnostic accuracy.®® Our local society of general
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Table 2 Details of Intraoperative SLNB Findings

N =129 (%)
Successful SLNB by blue dye method 126 (97.7)
Number of SLN(s) Harvested
One 13 (10.3)
Two 32 (25.4)
Three 44 (35)
Four 26 (20.6)
2 Five I (8.7)
Completion ALND performed 34 (26.4)
SLN(s) positive for metastasis 26 (20.1)
Macrometastases 20 (76.9)
Micrometastases 5 (19.2)
ITC | (3.9
Failed to identify SLN 3 (2.3)
Clinical high suspicion of metastasis despite | 3 (2.3)
negative FS
Part of a validation study 2 (1.5)

Abbreviations: ITC, isolated tumor cells; SLNB, sentinel lymph node biopsy; SLN,
sentinel lymph node; ALND, axillary lymph node dissection; FS, frozen Section.

Table 3 SLNB-Related Outcomes in 75 (Out of 95) Patients
Who Underwent SLNB Only

N=75 (%)

Seroma formation 46
BCS (n = 10) |
Total mastectomy (n = 65) 45

(613)

Hematoma formation

Surgical site infection
Lymphedema

Limitation of shoulder motion
Arm paresthesia (1.3)
@7
@7

Local recurrence*

N N — O O O O
|

Regional recurrence

Note: *Both chest wall recurrences after total mastectomy.
Abbreviation: BCS, breast conservation surgery.

surgeons have yet to come up with its guidelines for SLNB
and its validation process since its group recommendation
in 2013."° The SLNB program for patients with breast
cancer in our institution started in 2008 in a multidisci-
plinary setting (Surgeon and Pathologist) with strict inclu-
sion criteria. The indications for SLNB in our setting were
T1 or T2 tumors and clinically negative axilla which is in
concordance to internationally published guidelines. The
indication of SLNB has been extended to patients with
large and/or high-grade ductal carcinoma-in-situ, espe-

cially when total mastectomy is required.'’

The options for the primary treatment of the breast in
early invasive cancer are (1) total mastectomy and (2)
BCS (with radiation therapy), with the latter being the
preferred method.'® Breast conservation surgery has
shown improved 10-year overall survival estimates, qual-
ity of life, and superior aesthetic outcomes.'* However, the
BCS rate in our institution is still low (11.6%) and the
actual numbers may even be lower if we were to include
all patients with the same clinicopathologic stage who
underwent total mastectomy performed by other general
surgeons. Compared to developed countries, the BCS rates
range from 58% to 66.8%."%1* In Soweto, South Africa,
only 91 (20%) out of 445 patients with early-stage breast
cancer underwent BCS.'> Another study in Malaysia
involving 730 patients with breast cancer showed a low
BCS rate of 32.9%. Factors such as co-morbidities, educa-
tion level, socio-economic status, marital status, and mode
of diagnosis may influence the wide variation of BCS rates
among countries.'®

The commonly used blue dyes for SLNB include PBYV,
isosulfan blue, and methylene blue dye (MBD). In our
setting, both PBV and MBD were routinely used because
it is readily available in our country with MBD being more
affordable. The use of blue dye is not without risks.
Although rare and not life-threatening, the reported com-
plications of MBD for SLNB include allergic reactions
and skin lesions/necrosis.!”° In contrast, PBV should
be used with more caution because of its risk for
anaphylaxis.”'** In our study, temporary skin tattooing
was observed in some patients but none developed skin
necrosis nor anaphylactic reaction. The use of MBD in
pregnant breast cancer patients remains controversial due
to the lack of data in the literature. A cohort study invol-
ving 7 pregnant breast cancer patients with a median
gestational age of 17 weeks who had SLNB with MBD
method alone has shown that its use appears to be safe in
this population.”> However, as of this writing, the NCCN
guidelines contraindicate the use of blue dye for axillary
staging in pregnant patients.”*

The identification rate with the blue dye method in our
institution is 97.7%. Our results were comparable to simi-
lar published studies using the blue dye method only.*>*¢
However, the sensitivity of the blue dye method alone is
lower (81-82% vs 95-100%) compared to using a dual
method (radioisotope and blue dye).”’*® A meta-analysis
involving 1559 patients has shown that the MBD method
alone for SLNB is acceptable but should be used with
caution since it can have an unacceptable false-negative
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rate.”” Another meta-analysis has shown statistically sig-
nificant false-negative rates between using blue dye only
and the combination of radioactive tracer and blue dye
(9.4% vs 5.4%).>° An even higher false-negative rate of
21.4% was reported when only the blue dye method is
used.® To optimize the SLN identification rate and mini-
mize the false-negative rate, the use of a dual method for
mapping is recommended.’®*' Sentinel lymph node
should be identified in > 95% of patients undergoing
SLNB with a false negative rate of 5-10% using standard
protocols.* However, in low resource settings, using blue
dye for SLNB remains a feasible option.”® As a low-
middle income country, there is a lack of data with regards
to the availability and distribution of a nuclear medicine
facility among institutions. There has been a growing
interest in the use of the novel techniques in SLNB for
breast cancer such as indocyanine green (ICG) fluores-
cence, superparamagnetic iron oxide (SPIO) nanoparticles
and contrast-enhanced ultrasound (CEUS) using micro-
bubbles. Their reported identification rates (ICG 97 —
99%, SPIO 94.8-98.8%, CEUS 60 — 100%) make them
potential alternatives to the conventional method in SLN
mapping.** >’ However, large-scale studies are still war-
ranted for these newer techniques.

In our study, 70.7% of patients with successful SLNB had
3 or fewer SLNs harvested. In previous literature, most cases
will have a median number of harvested SLNs of 2 but
limiting the number of SLNs removed to 3 can be associated
with a high false-negative rate.® In contrast, removal of up to
5 SLNs was sufficient to identify metastatic nodes in more
than 99% of patients.’® All 26 patients with positive SLNs in
our study underwent completion ALND in one setting. The
ACOSOG Z0011 trial has shown that patients with 1 to 2
positive SLNs do not benefit from further ALND and the 10-
year overall survival was comparable to SLNB alone.*® Of
these 26 patients with positive SLNs, 19.2% were a micro-
metastatic disease. The 10-year follow-up of the IBCSG
23-01 trial has shown that it is safe to omit axillary dissection
when only micrometastasis is found in the SLN(s).*!
However, there is no data yet to support the applicability of
these trials in the Filipino population.

The most frequent sequela following breast cancer sur-
gery is seroma formation and the risk is 2.5 times higher in
patients who underwent a modified radical mastectomy.**
Total seroma production is significantly higher after total
mastectomy than after BCS.** The method of axillary sam-
pling may also influence seroma production. Compared with
ALND, SLNB is associated with fewer seroma formation,

wound infection, and arm paresthesia.** In our study, 61.3%
of patients who had SLNB-only developed seroma post-
operatively. This confirms that the extent of surgery for the
primary tumor is the most important factor for seroma for-
mation. The long-term morbidity after SLNB alone is sig-
nificantly lower compared with ALND. In a previous study
involving 431 patients who underwent SLNB alone resulted
in a lower post-operative occurrence of arm numbness or
pain, decreased shoulder range of motion, and lymphedema
when compared with 210 patients who underwent SLNB
with completion ALND.*> None of the patients in our study
developed lymphedema after SLNB only after a median
follow-up of 25 months. The reported rates of lymphedema
as described in previous literature ranged from 0% to 7%
with 6 to 36 months of follow-up. However, a median of 5
years of follow-up may be required to accurately determine
its true incidence.*®

The incidence of local recurrence after total mastectomy
was previously reported to range 3% - 8.8%.*7*% In contrast,
in-breast tumor recurrence following BCS range 0.3% to
5.8% (up to 10-year follow-up).**° However, there were
no significant differences in disease-free and overall survival
between mastectomy and BCS group after a 20-year follow-
up.**>! Newer data have shown that those who had BCS
have significantly better outcomes in terms of local and
distant control, and overall survival compared to those who
had a total mastectomy.'* The risk of axillary recurrence after
a negative SLNB is reported low. The Swedish Multicentre
Cohort Study involving 2216 SLN-negative patients reported
a 1.6% risk of regional recurrence at a median follow-up of
126 months.>? A much lower risk of 0.6% was reported in a
study involving 464 patients at a median follow-up of 38
months. In our series, 2 out of 75 patients (2.7%) developed
regional recurrence.>

The limitations of our study are its retrospective
design, small population, and short follow-up which
could have possibly contributed to the low rate of post-
operative morbidity including the oncologic outcomes.
Our primary reliance on only two SLNB-validated sur-
geons limits the generalizability of our results to all cen-
ters within the region. Also, we did not systematically
collect data on the adjuvant therapy of our patients
which could have affected locoregional failure rates.

Conclusion

Our study describes for the first time the clinicopathologic
characteristics and outcomes of patients who underwent
SLNB for early breast cancer in the Philippines. In low

Breast Cancer: Targets and Therapy 2020:12

submit your manuscript 41

Dove


http://www.dovepress.com
http://www.dovepress.com

Yap and De La Serna

Dove

and/or middle-income countries such as the Philippines,
the use of the blue dye method alone is acceptable and can
be readily employed in institutions with limited resources
such as the availability of a nuclear medicine facility. Even
with the limited number of SLNB in our institution, the
morbidity and oncologic outcomes of SLNB were low and
comparable to similar international published data. SLNB
should be the preferred method for staging the axilla in
clinically node-negative breast cancer patients. However,
more data on the factors affecting BCS and SLNB out-
comes are needed in the Philippines.
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