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Summary

In the last 15 years, sentinel lymph node biopsy (SLNB)
for patients with malignant melanoma (MM) has been
introduced into the clinical practice. Our aim was to make
aretrospective analysis of clinical results in order to assess
the success ratio of SLNB and the variables affecting it in
MM patients, treated in the Oncology Center at the
University Hospital “Dr George Stranski” — Pleven,
Bulgaria for a 4-year period. A research index card was
used to process the oncologic files of 82 out of 102 patients
with MM, treated and monitored at the Oncology centre
between 01.01.2008 and 31.12.2011. TNM-stages,
Breslow and Clark levels, location, characteristics of the
skin lesion, diagnostic excision, type of lymph node
dissection, number of SLN, localization of SLN, etc. were
registered in the index card. SLNB staging was carried out
in 28 patients. Sentinel lymph nodes were found in 22 of
them. The success ratio of the method was 78.6%.
Histologically, metastatic SLN were found in 4 cases. The
Patent Blue Dye method was used in 22 of the cases
(78%). A combined radiocolloid and dye method was used
in 5 cases (18%). Aradiocolloid method was used in 1 case
(4%) only. Our research showed that more therapeutic
lymph node dissections were performed in cases of locally
advanced MM, which in turn worsened the clinical results.
According to our research, the SLNB success ratio
depends on the precision of diagnostic excision (p=0.019),
lesion location (p=0.015), Clark level (p=0.0229),
mapping method (p=0.08) and the type of melanoma
(p=0.088).
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Introduction

Epidemiologically, there is a significant difference
in the incidence of malignant melanoma (MM)
around the world. It is 10 times more common in
Australia, New Zealand, as compared to Europe [1].
The number of MM cases in Bulgaria has increased
three times over the last 30 years (0.5/100.000 in
1980 to 1.6/100.000 in 2010) but it still remains a
rare disease [2]. The global tendency shows a growth
in the number of reported cases and reveals the social
significance of the disease due to high mortality rates
of patients. In the last 20 years, the algorithm for
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diagnosis, staging and treatment of melanoma
has undergone significant changes. The
introduction of sentinel lymph node biopsy
(SLNB) in clinical practice has made it possible
to reduce regional lymph node dissections (LND)
and subsequent complications and improve
staging and defining the prognosis of patients as
well as the involvement of adjuvant therapy [3,
4].
The clinical types of MM are as follows:
lentigo maligna, lentigo maligna melanoma,
superficial spreading melanoma, acral
lentiginous melanoma, mucosal melanoma,
nodular melanoma, polypoid melanoma,
desmoplastic melanoma, amelanotic melanoma,
soft-tissue melanoma. [5]

The T category of the TNM staging of MM
lesions is defined by Clark level and Breslow
thickness. Clark level describes five levels of
anatomical invasion of the melanoma in the skin
from the epidermis through the papillary and
reticular dermis to subcutaneous fat. Breslow
thickness, determined directly by ocular
micrometer (and measured in SI millimeters)
shows the depth of invasion of tumor cells down
from the granular layer of the epidermis.
Melanomas less than 0.76 mm are classified as
very thin, melanomas from 0.76 to 1.5 mm are
thin, melanomas 1.5-3.0 mm are intermediate,
and thick melanomas are over 3.0 mm [6]. The
most important prognostic factor in MM is
Breslow thickness and ulceration status. The
measurement of the Breslow thickness is most
accurately done by diagnostic excision [7].

Today, an interdisciplinary approach to MM
diagnosis and treatment is applied. For almost 20
years, patients with intermediate or thick primary
melanomas (Breslow's depth over 1.5 mm) have
been advised to undergo sentinel lymph node
biopsy (SLNB) and this procedure has become a
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Figure 1. Distribution according to lesion location

standard approach [8, 9]. Our aim was to make a
retrospective analysis of clinical results in order
to assess the success ratio of SLNB and the
variables affecting it in MM patients, treated in
the Oncology Center at the University Hospital
“Dr George Stranski” — Pleven, Bulgaria in a 4-
year period.

Materials and Methods

A research index card was used to process the
oncologic files of 82 out of 102 patients with MM,
treated and monitored at the Oncology Center at
the University Hospital “Dr George Stranski” —
Pleven, Bulgaria between 01.01.2008 and
31.12.2011. Medical documentation was missing
from the files of 20 patients. The data was
processed and analysed by the student study-
research group of Surgical Oncology at the
Medical University-Pleven for 2 months. Age,
sex, TNM-stages, Breslow and Clark levels,
location, characteristics of the skin lesion,
diagnostic excision, lymph node dissection type,
number of SLN, localization of SLN,
postoperative chemotherapy, imaging data etc.
were registered in the index card.

It was found that the most common location of
the skin lesion was on the back - 23 cases (28%).
The prevalent type of lesion was the nodular form
— 28 cases (28.05%). Distribution according to
the location of the lesion in our research is
demonstrated in Figure 1. The predominant site
was the back, followed by the upper and lower
limbs. The distribution of the melanomas
according to their type is shown in Figure 2. Data
was collected about the size of the malignant
lesions (Figure 3) which showed that most of
them were less that 3 cm. All the cases were
histologically proven. Breslow and Clark level
were measured by pathologists.

Neck; 1; 1%
Face; 7; 9%
Abdomen; 6; 7%

Back; 23; 28%
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Figure 2. Distribution according to the type of melanoma
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Figure 3. Distribution according to lesion size

The algorithm of diagnosis and treatment
(Figure 4) in the Department of Surgical
Oncology was based on the interdisciplinary
approach to melanoma. Dermatologists, surgical
oncologists, medical oncologists and nuclear
medicine physicians took part in the process of
diagnosing and treatment. SLNB was carried out
using the methods of lymphoscintigraphy,
dyeing with Patent Blue V, or a combined
method. Seventeen to eighteen hours prior to
SLNB, a radiocolloid was injected intradermally
around the diagnostic excision scar by a nuclear
medicine specialist. During the surgical
operation, 2ml of Patent Blue V was injected
intradermally in the same area around the scar. A
skin incision above the regional lymph node
basin was made 10-15 minutes after the blue dye
injection. All blue-dyed or radioactive lymph
nodes were harvested for histologic examination.

The success ratio of the SLNB was calculated
with a standard formula, and data was analysed
with the Statgraphics plus program. The
statistical methods used were alternative
analysis, analysis of variance, graphical analysis
and correlation analysis.
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up to 3 em; 30; 37%
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Results

In 37 of the cases (45.1%), Breslow thickness
was 1 to 3mm. In the same patients Clark levels
were up to 3 to 4. Out of all the patients, 43
(52.4%) were with locally advanced T3 and T4
stage cases. The distribution of patients
according to Breslow thickness and Clark level is
shown on Figure 5 and Figure 6.

The diagnostic excision was carried out in the
Oncology Centre in 46 cases (56%), in other
clinics — in 33 cases (40%) and 3 patients (4%)
had not undergone diagnostic excision. SLNB
staging was performed in 28 cases. Sentinel
lymph nodes were found in 22 of the patients.
Respectively, the success ratio of the method was
78.6%. The mapping methods used were: Patent
blue V alone — 22 patients (78%), radiocolloid
and Patent Blue V — 5 (18%), and radiocolloid
alone in one patient (4%). Histologically,
metastatic SLN were found in 4 cases (Table 1).
These patients underwent therapeutic lymph
node dissection (TLD), and TLD as a procedure
of first choice was performed in 9 other cases, i.e.
the TLDs were 13 altogether.

In our research, the cases with lesions on the
upper limb, lower limb and abdomen had a 100%
successful SLNB — SLN were found in all 11
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Figure 4. Interdisciplinary approach to malignant melanoma

cases. On the other hand, cases with face, neck
and back lesions had SLNB with a lower success
ratio. SLNs were found in 72% of the patients
with back lesions (10 out of 14), in 50% of those
with face lesions (1 out of 2 cases) and there were
no SLNs found in the case with aneck lesion.

Histology of the SLNs showed a close
association with the lesion size (p=0.07).

Our research showed that the success ratio of

Table 1. Results of sentinel lymph node biopsy SLNB

SLNB significantly correlated with the lesion
location (p=0.015), Clark level (p=0.0229), the
type of melanoma (p=0.088) and as well as with
the mapping (radiocolloid or Patent Blue V)
method (p=0.08). The mapping method was
determined by the location of the lesion
(p=0.0008). The lower success ratio of SLNB in
our study (78.6%) closely correlated with the
precision of the diagnostic excision (p=0.019).

SLN found Histology

Yes No Metastatic Non - metastatic
22 cases 6 cases 4 cases 18 cases
78.6% 21.4% 18.2 81.8%
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Figure 5. Distribution according to Breslow thickness
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Figure 6. Distribution according to Clark level

Discussion

In our research, the number of patients with
locally advanced MM was higher than the one
reported in the literature. This suggests that it is
necessary to perform more lymph node
dissections during the staging and treatment of
patients with MM, which in turn worsens the
clinical results. The large number of unspecified
lesions is due to patients referred to our clinic
from other hospitals where such an assessment
had not been performed.

The success ratio reported in the literature is
about 92% [10-12]. In our research, the success
ratio of the method was 78.6%. Excisions
performed at non-specialized clinics and medical
doctors lead to a lower success ratio of SLNB in
our study (p=0.019). A possible reason for this
result is that the old guidelines requiring a wide
diagnostic excision and simultaneous large
lymph node dissection at the region are still
followed by most surgeons. In a study with 1563

level 3; 24; 29%

level 4; 13; 16%

patients, McKenna at al. compared surgical
management of cutaneous melanoma carried out
by dermatologists, surgeons and general
practitioners. These authors found that general
surgeons used wider excision margins as
compared with the other specialists, while the
dermatology group achieved better results
regarding survival rate and recurrence-free
interval, as compared to the general and plastic
surgery groups [10]. Our research showed that
the success of SLNB had a significant correlation
with the lesion location (p=0.015), Clark level
(p=0.0229), the type of melanoma (p=0.088) and
the mapping (radiocolloid or Patent Blue V)
method (p=0.08). The latter two correlations
have a p-value less than 0.1, so we cannot accept
the hypothesis according to which the criteria are
independent at a 90% confidence level. Morton at
al. and Bostik et al. have come to a similar
conclusion, stating that lymphatic mapping with
blue dye plus radiocolloid is more successful than
using blue dyealone[11, 12].
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According to Morton at al., successful SLN
identification is possible using a standardized
method and a multidisciplinary approach
(surgery, nuclear medicine, and pathology) by
centers worldwide [11].

According to our study the mapping method
was dependent on the location of the lesion
(p=0.0008). Patent blue V was enough to easily
map lymphatic paths of the limbs and the
abdomen, while Tc Nanocoll 99m was needed in
cases of face, neck and back lesions. This was
relevant to the findings of different authors who
worked on potential metastatic sites in cases of
cutaneous head and neck melanoma, using
lymphoscintigraphy [13, 14].
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