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Sentinel Node Biopsy as a Prognostic Factor in Cutaneous

Melanoma

J.A. Avilés-lzquierdo and P. Lazaro-Ochaita
Servicio de Dermatologia, Hospital General Universitario Gregorio Marafion, Madrid, Spain

Abstract Background: The aim of sentinel node biopsy (SNB) is to identify subclinical lymph node metastases
using a procedure with minimal morbidity, establish more accurate staging in patients with melanoma,
determine prognosis, and choose the most suitable treatment in each patient.

Objectives: To analyze the outcomes of SNB in patients with cutaneous melanoma, and the impact of this
procedure on survival.

Material and methods. Information was gathered retrospectively on all patients in whom this procedure was
performed at Hospital General Universitario Gregorio Marafién, Madrid, Spain, over an 11-year period
(1997-2007). Descriptive epidemiological analysis of the variables and survival analysis were performed.
Results. Sentinel node invasion by melanoma was present in 42 of 238 patients (17.6 %). Tumor thickness
and nodular melanomas were associated with the presence of lymph node micrometastases. There were no
differences in overall survival, but disease-free survival was significantly lower in patients with a positive
SNB, who also had a higher melanoma-related mortality.

Conclusions. Detection of lymph node micrometastases by sentinel node biopsy is a marker of tumor
aggressiveness and an important prognostic factor in melanoma patients. Information from SNB permits

better staging and determines the diagnostic and therapeutic approach in these patients.
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BIOPSIA DEL GANGLIO CENTINELA COMO FACTOR PRONOSTICO EN EL MELANOMA
CUTANEO

Resumen. Infroduccion. La biopsia del ganglio centinela (BGC) persigue la identificacién de metdstasis
ganglionares subclinicas con una morbilidad minima, una estadificacién mds precisa de los pacientes con
melanoma, estimar el prondstico de estos pacientes y adoptar el tratamiento mds adecuado en cada caso.
Objetivos. Analizar los resultados obtenidos con esta técnica en pacientes con melanoma cutdneo y el im-
pacto de la misma en su supervivencia.

Material y métodos. Se obtuvieron de forma retrospectiva los datos referentes a todos los pacientes a los que
se les realizé esta técnica en el Hospital General Universitario Gregorio Marafién de Madrid durante 11
afios (1997-2007). Se realiz6 un estudio epidemiolégico descriptivo y un estudio analitico del impacto en
la supervivencia.

Resultados. En 42 de 238 casos (17,6 %) se encontré afectacion del ganglio centinela por melanoma. El
espesor tumoral y el tipo histolégico nodular se asociaron a la presencia de micrometastasis ganglionares.
Aunque el resultado del ganglio centinela no se asocié con una mayor supervivencia global, el tiempo libre
de enfermedad fue significativamente inferior en los pacientes con ganglio centinela positivo, que ademds
presentaron una mayor tasa de mortalidad por melanoma.

Conclusiones. La deteccién de micrometdstasis ganglionares gracias a la BGC supone un marcador de
agresividad y un importante factor prondstico en los pacientes con melanoma. La informacién que nos apor-
ta esta técnica nos permite una mejor estadificacién, deter-
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Introduction

Sentinel node biopsy (SNB) procedures are performed in
cases of cutaneous melanoma on the theory that this tumor
spreads preferentially via the lymphatic system, making
regional lymph nodes the most common initial site of
metastasis. In most cases, metastasis is limited to the first
node to receive lymphatic drainage from the tumor. This
sentinel node, it is assumed, will be the place to look in
order to detect early signs of lymphatic metastasis. Thus,
the absence of metastasis in the sentinel node practically
rules out involvement further along the lymphatic chain,’
rendering lymphadenectomy unnecessary.?

Although ultrasound imaging is a highly sensitive
noninvasive diagnostic technique for the early diagnosis
of metastasis in melanoma, micrometastases cannot be
detected by this method.? Positron emission tomography
is similarly limited.

SNB is a technique with minimal morbidity that is
performed in an attempt to identify subclinical metastasis,
facilitating more accurate staging, appropriate treatment,
and assessment of prognosis in melanoma.*

Objectives

SNB has been part of the protocol implemented by
the melanoma team of Hospital General Universitario
Gregorio Marafién since 1997. Members of this
multidisciplinary team come from the dermatology,
pathology, general surgery, medical oncology, radiation
oncology, anesthesiology, and nuclear medicine
departments.

Our aim in this study was to present the results of
11 years’ experience (1997-2007), compiling descriptive
statistics and reflecting on the impact SNB has had on
survival and its usefulness as a prognostic factor. We have
also considered the influence of several variables on the

results of SNB.

Material and Methods

Data were collected on all patients with a diagnosis of
cutaneous melanoma based on histopathologic findings
and in whom SNB was performed during the study period
between January 1, 1997 and December 31, 2007.

The criteria used to select patients for this procedure
have been disputed.® Although the key indication for
SNB is a tumor thickness of 1 mm or more, a considerable
percentage (6%) of patients with tumors of less depth
have been shown to have subclinical metastases when
SNB has been performed.* Consequently, in addition to
performing SNB in patients with melanomas that were

1 mm thick or more and with no signs of metastatic
disease on physical examination, we also included patients
with thinner tumors on an individual basis if there were
histologic signs of ulceration or regression, or Clark level
IV or V classification.

SNB Technique

Patients admitted for interventions to increase surgical
margins or fully excise the tumor also underwent SNB
during the procedure. One day before surgery, lymphatic
drainage was assessed by isotope lymphoscintigraphy
(as an inpatient procedure). A variable dose (20-30
MBq) of technetium-99m nanocolloid was injected
intradermally into the tumor or the skin around the
excision biopsy scar. High resolution scintigraphy was
performed between 1 and 2 hours after injection of the
marker to record the distribution of the radioisotope.
The sentinel node was considered to be located at the
first point of persistent accumulation. Indelible ink was
used to mark reference points on the skin on 2 planes.
Depending on the number of lymphatic pathways
draining the tumor, more than a single sentinel node
might be identified.

During the first few years SNB was performed, a
methylene blue solution was used to stain the sentinel
node before the procedure. However, the development
of radioactive nanocolloids introduced several technical
advantages, such as identification of the sentinel node
without the need to visualize the methylene blue
stain and also the benefit of intraoperative guidance
from data picked up by the gamma radiation probe
(Navigator, Tyco Health Care RMD, Watertown,
Massachusetts, USA. The probe also identifies a second
or third sentinel node more readily than the methylene
blue method does. An additional drawback to using
the stain is the permanent tattooing left on the skin
of patients after injection. Nonetheless, both methods
were used for SNB in some patients in order to reduce
the rate of false positives.

General or regional anesthesia was provided, after which
the sentinel node was approached, using the gamma probe
for guidance. Excised nodes with a radiation count 10-
fold higher than that of the surgical field were considered
sentinel nodes.

Sentinel nodes were fixed in 5% formaldehyde
solution and then paraffin embedded for routine
histologic examination with hematoxylin-eosin stain
and immunohistochemical analysis using S-100, human
melanoma antibody-45, and Melan-A. The previously
excised nodes were sectioned along the long axis in at least
4 portions and fixed in paraffin, after which 5-pm slices
were prepared.
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Figure 1. Number of sentinel node biopsies (bars) performed each year in Hospital General Universitario Gregorio Marafnén.

Statistical Analysis

Descriptive statistics for SNB variables were compiled and
their associations with epidemiologic characteristics (age,
sex, age at diagnosis), clinical and histologic characteristics
(location, tumor thickness, ulceration, histologic type),
and clinical course (vital status, survival, metastasis, etc)
were studied. Values of P less than .05 were considered
significant.

The Kaplan-Meier method was used to study the impact
of SNB findings on survival. Univariate and multivariate
analyses were also performed using the Cox proportional
hazards model.

Table 1. Number of Sentinel Lymph Nodes Analyzed per
Patient

No. of Sentinel Nodes Frequency Percentage
1 121 475
2 69 29.0
3 22 9.2
4 12 5.0
5 5 2.1
6 4 1.7
7 3 1.3
8 3 1.3

Not located 7 2.9

Total 238 100

The descriptive and analytical studies of the data were
performed with SPSS software, version 12.0 (SPSS Inc,
Chicago, llinois, USA).

Results
Descriptive Statistics

SNB was performed on 238 patients during the study
period. Figure 1 shows the annual distribution.

The patients’ mean age was 53.54 years, and the ratio
of men to women was 1.07:1. The melanoma tumor was
less than 1 mm thick in 32 cases (13.4%). In 60 (25.2%)
the presence of ulceration was detected on histologic
examination.

The distribution of cases according to the number of nodes
analyzed is shown in Table 1. A single sentinel node was
identified most often (in 47.5% of the cases).In 7 cases (2.9%),
no sentinel node could be found. In 88.7%, sentinel nodes
were located in only a single lymphatic chain. In 42 patients
(17.6%) the presence of neoplastic cells was noted during
conventional histologic examination or immunochemical
analysis of the excised node or nodes. Table 2 shows the
distribution of patients according to the number of sentinel
nodes affected by melanoma tumor metastasis.

Regional lymphadenectomy was performed in 40 of
the 42 patients with positive SNB findings. In only 11
cases (27.9%) were lymph nodes found to be colonized by
melanoma cells.

Among the 189 patients with negative SNB findings,
13 (6.9%) later presented metastasis to local and regional

lymph nodes.
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Predictors of SNB Findings

Tumor thickness according to T- stage was significantly
associated with the presence of melanoma in the sentinel
node (P=.02) (Table 3).

Regarding the relevance of the histologic typing of the
primary melanoma, we found that 19 of the 75 nodular
type melanomas (25%) were associated with a positive
SNB finding, whereas disease had spread to a sentinel
node in only 15 of 113 (13.3%) patients with superficial
melanomas (P=.04).

No other epidemiologic, clinical, or histologic factors
analyzed (age, sex, location, ulceration, etc) were associated

with SNB findings.

Survival Analysis

Survival at the end of the study differed considerably
according to SNB result (Table 4). Ninety percent of
patients with negative SNBs were alive at the end of
the study period; only 9.5% of the patients had died
due to the melanoma. In contrast, melanoma-related
mortality among patients with positive SNBs was 26%.
The difference, however, was not statistically significant
(P=.07).

The number of sentinel lymph nodes analyzed in a
patient was not a significant predictor of overall survival,
although a nonsignificant trend toward an association
between that variable and shorter survival was observed.

Cox univariate regression analysis of risk in relation to
overall survival showed that mortality was 4-fold higher
among patients with positive SNB findings (P<.05).
However, SNB positivity did not emerge as an independent
predictor in the multivariate analysis.

Kaplan-Meier survival analysis revealed no statistically
significant differences according to SNB result. Figure
2 shows that overall survival was slightly lower among
patients with positive sentinel nodes, especially in the first
5 years after diagnosis, but this difference disappeared

Table 2. Total Number of Positive Sentinel Nodes per
Patient

No. of Positive Nodes Frequency Percentage
0 192 80.7
1 32 13.4
2 1 4.6
3 2 0.8
6 1 0.4
238 100

after that point. Two aspects of the study must be borne in
mind when interpreting the survival curves:

1. Patients with negative SNBs were fewer than those
with positive findings, and this means that there
was a deceptively lower proportion of patients with
negative SNBs surviving at the end of the study
period.

2. A portion of the patients with negative SNBs developed
distant metastasis at a much later time, probably via the
blood stream, and this will also have affected the long-
term survival rate in this group.

The period of disease-free survival after treatment
was, however, significantly longer for patients with
negative SNBs, at a mean (SD) of 92 (2) months versus
58 (10) months for patients with positive SNBs (P<.001)
(Figure 3).

Discussion

The spread of cutaneous melanoma to lymph nodes is
one of the most important prognostic factors in patients

Table 3. Results of SNB, According to Thickness of the Melanoma in Millimeters?

SNB T Stage Total
Result
T1 T2 T3 T4
Negative 32 (100 %) 75 (84.3 %) 60 (77 %) 22 (70 %) 189 (81.9 %)
Positive 0 14 (15.7 %) 18 (23 %) 10 (30 %) 42 (18.1 %)
Total 32 (13.8%) 89 (38.5%) 78 (33.7%) 32 (13.8%) 231 (100 %)

Abbreviation: SNB, sentinel node biopsy.

a Seven cases in which the sentinel node could not be identified were excluded from this table.
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Table 4. Vital Status at the End of the Study, According to
SNB Finding?

Vital Status SNB- SBN+ Total
Alive 171 (90.5%) 31 (74%) 189 (81.8 %)
Dead 18(9.5%) 11 (26%) 42 (18.2%)
Total 189 42 231

Abbreviation: SNB, sentinel node biopsy.
a Seven cases in which the sentinel node could not be identified were
excluded from this table.

with this tumor. In fact, the 5-year survival rate has been
reported to be 40% lower in patients with lymph node
metastases.” The absence of tumor cells in the sentinel
node rules out the presence of metastasis in other
regional nodes, barring detection error.”® The practice of
performing SNB to stage tumors is being adopted more
widely, not only in the context of other types of skin
tumors but also in the staging of gynecologic, digestive,
or lung tumors.> 1

At least 4 major reasons for performing SNB have been
proposed, as follows:

1.To identify subclinical lymph node involvement with
minimal morbidity. The information SNB provides
facilitates proper staging and helps the clinician decide
on a diagnostic and therapeutic approach.

2.'To identify patients who would benefit from therapeutic
lymphadenectomy.

3.To identify candidates for concomitant treatment with
interferon a.

4.To classify patients in comparatively homogeneous
subgroups for prognosis when performing clinical trials.

Nonetheless, several authors advise against performing
SNB because of the unpredictability of metastasis in
melanoma.’ SNB can identify lymphatic metastasis early
but not the behavior of cells transported through the
blood stream, which would quickly bypass the lymphatic
system and remain undetected by this procedure, meaning
that a negative SNB does not imply the lack of distant
metastasis.’>!® The number of deaths due to distant
metastasis would therefore be unaffected by performance
of SNB. Authors who are critical of the practice of SNB
point out that a positive finding would be a marker of
tumor aggressiveness, not a reliable marker of disseminated
disease.

Still, information provided by SNB appears to be of
unquestioned importance in weighing the likelihood of
dissemination.!” If the findings are positive, we can
be certain the tumor has already spread through the
lymphatic vessels and we can guess it has probably spread
through the blood stream in some patients.

Furthermore, the rate of complications of this
technique is practically nil, whereas selective
lymphadenectomy-associated morbidity is high at up
to 39%!'8 and complications are often permanent, as in
chronic lymphedema.l” The greater precision of SNB
in comparison with lymphadenectomy for locating
the sentinel node in drainage pathways that might be
anomalous or inconsistent, such as occurs when tumors
are on the trunk, head or neck, also facilitates the early
diagnosis of micrometastasis, with the added benefit
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Figure 2. Overall survival according to sentinel node biopsy
findings.

Figure 3. Disease-free survival according to sentinel node
biopsy findings.
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of low morbidity.? The routine use of this approach,
however, and the indications for applying it, continue to
be a subject of debate.?!-24

The total percentage of patients with micrometastases
to lymph nodes in our study was low (17.6%), similar
to the rates reported by other authors.>'%% None of the
variables studied for possible correlation with the results
of SNB, other than tumor thickness and histologic
type, proved significantly related to a higher rate of
micrometastasis.

Recent studies have reported inconsistent results when
evaluating the role of SNB in predicting overall survival
in melanoma. While some authors have observed higher
survival rates in patients with negative SNB findings,>%
others have detected no significant differences.’>
All, however, agree on the importance of the presence
of lymph node micrometastasis in pointing to a poor
prognosis.

The results we report are consistent with both points
of view on SNB. Mortality was initially significantly
higher in our patients with positive sentinel nodes,
but the analysis of overall long-term survival did not
demonstrate a difference between the 2 groups. The
period of disease-free survival, on the other hand, was
significantly shorter in patients with positive sentinel
nodes.

In conclusion, the detection of lymph node
micrometastases by means of SNB is a sign of tumor
aggressiveness and a prognostic marker in patients with
melanoma. The information SNB provides can facilitate
more accurate staging and provide guidance as to the
diagnostic and therapeutic approach to take in the care of
these patients.
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