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Abstract: Sentinel lymph node biopsy has been one of the most important advances in oncologic surgery, especially in
breast cancer, since it decreases the high morbidity associated with radical axillary dissection, and allows treatment
personalization. The staging of axillary nodes in breast cancer is fundamental as it is a prognostic indicator and determines the
need for adjuvant therapy. Sentinel lymph node is detected by injecting a radioisotope and dye through the periareolar area that
consequently travels through mammary glands to axillary lymph nodes. We conducted a retrospective study that included 57
women with a histopathological diagnosis of breast cancer, and underwent sentinel node biopsy. Transoperative pathology
analysis reported metastases in 24% of the patients, requiring radical axillary dissection. Sensitivity was 97%, and specificity
was 85%, reflecting high efficacy of the sentinel lymph node biopsy, and thus benefitting patients by decreasing morbidity.
Sentinel node biopsy is the standard procedure for correct staging of patients with early breast cancer, and no clinical evidence
of lymph node involvement. Further, it decreases morbidity in these patients by preventing radical axillary dissection, a
previously standard approach, without compromising the diagnosis and hence, the prognosis of the patients. We demonstrated
that with the correct technique for sentinel lymph node biopsy, the prognosis for patients is much better than for those patients
that undergo radical axillary dissection.
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metastases [2].

In 98% of breast cancer cases, lymph node invasion is
sequential and orderly, but the initially compromised node —
the sentinel node — is readily available for timely biopsy. The
second and third-level nodes or those under the pectoralis
minor muscle subsequently become affected. Staging of
axillary nodes in breast cancer remains a most important
prognostic indicator, particularly in determining whether or
not to administer adjuvant therapy; the sentinel node,

1. Introduction

Described by Donald Morton and Alistair Cochran in
1992, the Sentinel Node (SN) biopsy is undoubtedly one of
the most relevant surgical innovations in oncology surgery in
recent times. It is defined as the first lymph node or group of
lymph nodes to receive drainage of malignant cells from a
given anatomical region. The information obtained from this
procedure has fundamentally changed our knowledge and the

principles on lymphatic spread of malignant tumors [1].
Dissection of a sentinel node has led to more accurate
staging of breast cancer, and its histopathology is a
prognostic factor in terms of recurrence and survival. This
technique has a low false-negative rate, approximately 7%,
and high sensitivity, ranging from 96-99% in the detection of

therefore, allows us to assess the presence of axillary
metastases without the morbidity associated with radical
axillary dissection (RAD).

The procedure is technically relatively simple. A dye, such
as patent blue or methylene blue and a radioisotope, are
injected in the peri-areolar or intra-tumoral area — in case it is
palpable — at least 15 minutes before the surgical procedure;
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a light massage promotes the dye’s and the radioisotope’s
dispersal through the lymphatic ducts and nodes. These
markers are taken up by the tumor and transported through
the lymphatic system of the mammary gland to the axillary
nodes. The first lymph node refers to the one that captures
the greatest amount of the dye and is located with a gamma-
probe that measures the radiation emitted and indicates the
location to perform the lymph node excision that will be
histopathologically studied [3].

Figure 1. SPECT-CT image for anatomical localization of right sentinel
lymph node.

As previously mentioned, the sentinel node biopsy has
radically transformed the surgical management of early-stage
breast cancer and is currently the initial approach in these
patients. There are lines of research that continue to be
explored, focusing on its usefulness in patients who have
received neoadjuvant therapy, the host’s response to the
tumor, and the need for better parameters in the diagnosis of
lymphatic metastases.

The sentinel node biopsy in breast cancer is indicated in
patients with early stages, T1 & T2, with an infiltrating
component, and clinically negative axillary nodes. Women

with carcinoma in situ who will undergo mastectomy are
candidates for this procedure since lymphatic channels will
be interrupted during mastectomy. Other indications are
ductal carcinoma in situ with wide resection, or the use of an
oncoplastic technique that could also compromise lymphatic
channels flow. Additionally, it is used in patients with
ipsilateral recurrence after having received conservative
treatment, or in post-mastectomy recurrences. In patients
with inflammatory carcinoma and patients with clinically
positive axillary nodes in whom radical axillary dissection is
indicated from the outset, sentinel node biopsy is absolutely
contraindicated [4].
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Figure 2. Right sentinel node located after dye and radioisotope application.

Table 1. Indications and contraindications for sentinel lymph node biopsy according to ASCO guidelines*.

Indications Contraindications

1. Infiltrative carcinomas in early stages
with no data of axillary pathology
(clinical, imaging).

2. Intraductal carcinoma in situ with
scheduled mastectomy.

2. Inflammatory carcinoma

4. Advanced carcinoma (T3 -T4)
5. Pregnancy

1. Preoperative verification of axillary lymph node involvement either by clinical, imaging or even cytology

3. Previous axillary radiotherapy at a dose of 50Gy.

* Modified from ASCO 2016 Guidelines for Early-Stage Breast Cancer [5].

The aim of this report is to compare the histopathology results
obtained in the transoperative period if judged to be positive for
metastasis, with the definitive histopathological result, and
analyze the concordance between both pathology studies.

2. Material and Methods

A comparative, linear, and retrospective review was
conducted in 57 female patients at the High Specialty
Gynecological and Breast Group in Mexico City, with a
diagnosis of breast cancer, between January 2015 and
December 2018. In this analysis, we included all patients with
a diagnosis of breast cancer established histopathologically,
with clinically negative lymphatic sites, and who underwent
sentinel lymph node biopsy and transoperative pathology study

of the sample. All our patients received an injection under the
areolar plexus with blue patent and rhenium (radioisotope) 2
hours prior to surgery, allowing the tracers to enter through the
lymphatic system from the breast to the axillary lymph nodes.
Additionally, images from SPECT-CT were taken to visualize
the anatomic localization of the sentinel lymph node. To be
included in this study, the patients required a complete medical
chart and the histopathology reports, both the transoperative
and the definite reports. It should be noted that all these studies
were performed by the same group of pathologists, thus
minimizing inter-observer bias.

3. Results

The study analyzed a total of 57 patients, aged between 38
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and 80 years, with an average age of 56.3+11.1 years, and a
median age of 54 years.

When evaluating the mammographies, 8 (14.1%) were
classified as BIRADS 4A, 11 (19.3%) as BIRADS 4B, 11
(19.3%) as BIRADS 4C, and 27 (47.3%) as BIRADS 5.

Excisional biopsy was performed in 8 (14.1%) patients,
while the remaining 49 (85.9%) underwent Tru-Cut needle
biopsy. Histologically, 3 (5.3%) cases had ductal carcinoma
in situ, while infiltrating ductal carcinoma was reported in 45
(78.9%), 4 (7.0%) cases presented infiltrating lobular
carcinoma, there was 1 (1.7%) mucinous carcinoma, and 2
(3.5%) patients had intraductal carcinoma of the comedo-
carcinoma type. Forty-nine percent of the tumors (49.1%)
(28) were on the right side, 47.3% (27) were on the left, and
only 3.5% (2) were bilateral.

The final pathology reports referred that 3.5% (2) of the
tumors were ductal in situ, 77.1% (44) were infiltrating
ductal carcinomas, 7.0% (4) were infiltrating lobular, 3.5%
(2) were ductal in situ and infiltrating, 1. 7% (1) were lobular
in situ, 1.7% (1) were lobular in situ and infiltrating, 1.7% (1)
were of the mucinous type, 1.7% (1) were ductal in situ,
infiltrating ductal and lobular, and only 1.7% (1) presented a
mixed pattern of infiltrating ductal with comedo-carcinoma.

All 57 patients included in this study underwent sentinel

lymph node biopsy and reported that 24% (14) of patients
were positive for metastasis during the transoperative study,
and 76% (43) were negative for metastasis. Invasions greater
than or equal to 2mm were considered a lymph node
metastasis.
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Figure 3. BIRADS distribution in mammography.
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Figure 4. Biopsy histopathology results.

When the final histopathologic study was compared with
the transoperative study of the sentinel lymph node, among
14 cases reported as positive in the intraoperative study, only
one was reported as negative in the definitive study. As to the

43 cases of sentinel lymph nodes reported as negative, 2 were
positive in the definitive study. These results reflect a
sensitivity of 86%, and a 97% specificity for the sentinel
lymph node technique. The percentage of false negatives was
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14%, while the percentage of false positives was 3%,
yielding a positive predictive value of 92%, and a negative
predictive value of 95%.

Sentinel Node Biopsy Result

B Positive

B Negative

Figure 5. Sentinel node biopsy results.

4. Discussion

Sentinel node biopsy is the standard procedure for correct
staging of patients with early breast cancer, and no clinical
evidence of lymph node involvement. Further, it decreases
morbidity in these patients by preventing radical axillary
dissection, a previously standard approach, without
compromising the diagnosis and hence, the prognosis of the
patients. [6]

The world literature has reported that 5% to 15% false-
negative results may occur. Our sensitivity and specificity
findings for the sentinel node technique were 97% and 86%,
respectively; there were 14% false-negative results, all in all
significantly decreasing morbidity in our patients, and
promoting better survival and long-term prognoses. [7, 8]

The biopsy’s high sensitivity detected in our population
may result from the fact that all the procedures were
performed by the same group of experts, who have been
performing the procedure since 2002; in our center, the
learning curve has reached its peak, and all the professionals
are considered experts in each of their areas. Consequently,
this significantly decreases the rate of false-negative results
with this procedure.

The ASCO (American Society of Clinical Oncology)
recommendations, updated in 2016 (see Table), reserve the
use of radical axillary dissection to patients whose tumor is
larger than 5cm, and if they harbor several metastatic axillary
nodes or distant metastases. However, if only one or two
metastasis-positive axillary nodes are present, axillary
dissection can be avoided, since radiotherapy can be used
over the entire affected field. ASCO guidelines also
encourage the use of the sentinel node technique for the
benefit of patients with early-stage breast cancer.

In recent studies it has been reported that there is no
difference in locoregional recurrence for patients with

positive sentinel lymph node randomized to either axillary
lymph node dissection or sentinel lymph node biopsy alone.
[9, 10]

Further, long-term locoregional recurrence results
demonstrated that at a median follow-up of 9.25 years, there
was no statistically significant difference in local recurrence-
free survival. [11] The cumulative incidence of nodal
recurrences at 10 years was 0.5% in the axillary lymph node
dissection arm and 1.5% in the sentinel lymph node biopsy
alone arm. Ten-year cumulative locoregional recurrence was
6.2% with axillary lymph node dissection and 5.3% with
sentinel lymph node biopsy alone. [12, 13]

Furthermore, metastases in ductal carcinoma in situ are
rare and often limited in extent, but it is highly recommended
and supported by published guidelines to evaluate the
sentinel lymph node in these patients, despite the rarity of
nodal involvement. [14]

The development of clinical guidelines for the
management of the axilla in patients with breast cancer is a
work in progress. Garcia-Etienne et al. discussed and
determined that axillary lymph node dissection may by
avoided in patients with a clinically negative axilla who have
micro or macrometastasis to no more than two sentinel
lymph nodes, who are at least 40 years old, with lesions not
larger than 3 cm, who have not received neoadjuvant
chemotherapyand have planned breast conservation surgery
with whole breast radiotherapy. Cases with tumors larger
than 3 cm and micrometastasis to the sentinel lymph node
and cases with gross (>2 mm) extracapsular extension in
sentinel lymph node are evaluated on individual basis for
completion axillary lymph node dissection, axillary
radiotherapy or omission of both. [15]

Additionally, the ACOSOG Z0011 clinical study, with a
10-year follow-up, corroborated that the survival rate in
patients in whom the sentinel node technique was
performed in association with some form of adjuvant
therapy, was similar to that in patients who underwent
radical axillary dissection. This same recommendation is
supported by the National Comprehensive Cancer Network
(NCCN) guidelines for breast cancer, updated in September
2019.

5. Conclusion

We conclude that sentinel node biopsy promotes a
decrease in morbidity rates, and survival rates are similar to
conventional breast cancer surgical management techniques.
The accurate technique for the sentinel lymph node, is one of
the most important advances in the treatment for patients
with breast cancer.

Further, patients in whom a sentinel node biopsy was
obtained, showed fewer side-effects during the postoperative
period, thus decreasing the immediate morbidity associated
with radical axillary dissection, such as surgical site
infection, lymphedema in the arm and/or shoulder, pain in the
arm and shoulder, and paresthesia or dysesthesia in the arm,
all adversely affecting the patients' quality of life.
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