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Contradiction of Clinical Expectations in Lymphoscintigraphy
Sentinel Node Mapping in Detecting Microscopic Melanoma
Metastasis
John WC Chang, MD; Hsui-Fong Chiang, RN; Yung-Feng Lo1, MD;
Chien-Hsun Chen2, MD; Pan-Fu Kao3, MD, ScM
A 51-year-old man presented with lower back skin pigmentation tag that he had had for
2 years. Physical examination showed a 10¡ 10 mm ulcerated, protruding pigmented skin
mass at the midline of back at the 4th lumbar spine level. Skin biopsy disclosed a 5 mm
thickness nodular melanoma, which had invaded the reticular dermis. In addition, a 20¡ 20
mm lymph node in the right inguinal region was noted. A pelvic computed tomography
scan revealed no definite evidence of lymph node enlargement in the left inguinal, bilateral
iliac or para-aortic region. However, the 99mTc-sulfurcolloid dynamic lymphoscintigraphy
revealed a sentinel lymph node (SLN) in the left inguinal area. The histological examination
of the 4-mm SLN demonstrated a small cluster of metastatic melanoma, which was confirmed using HMB-45 immunohistochemical stain. Meanwhile, no melanoma cells were
seen in the right enlarged inguinal lymph node. Subsequently, complete left inguinal lymph
node dissection was performed, which confirmed that there was no melanoma metastasis in
any of remaining 14 nodes. The patient underwent regular follow-up for 9 months and had
no evidence of malignancy recurrence to date. (Chang Gung Med J 2002;25:474-9)
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S

ince the 1960s, much information has been accumulated regarding the lymphatic system, its
dynamics and circulation. In 1955, Hultborn et al.
performed one of the first demonstrations of lymphatic drainage, named lymphoscintigraphy, which is
the drainage of the lymph from the breast to the supplying basins.(1)
In 1992, Morton et al. formulated the concept of
sentinel lymph node (SLN). The concept is that during the spread of melanoma or breast cancer, the
metastasis will proceed through the lymph system
and deposit some cells in the first or sentinel lymph
node.(2) Furthermore, the SLN is the node most like-

ly to receive metastatic cells from the primary tumor.
During the 1990s, the development of an intraoperative probe has promoted a large quantity of work in
the diagnosis and treatment of malignant melanoma
based on SLN mapping. (2- 5) However, it remains
problematic for clinical practitioners to determine
the direction of the lymphatic drainage when malignant melanoma is located at the midline of the trunk.
Herein we present a case of malignant melanoma at
midline of the back. The lymphoscintigraphy
demonstrated the SLN in the left inguinal area,
which is an unexpected contradiction to the clinically
suggested palpable right inguinal node. The SLN
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histological examination demonstrated nodal microscopic metastasis which resulted in upstaging of the
disease.

CASE REPORT
A 51-year-old man had a lower back skin pigmentation tag for 2 years. Physical examination
showed a 10¡ 10 mm ulcerated, protruding pigmented skin mass at the midline of back at the 4th lumbar
spine level. On October 26, 2000, a skin biopsy disclosed a 5 mm thick nodular melanoma, which had
invaded the reticular dermis. The patient underwent
a wide excision surgery to remove the melanoma.
The pathological examination showed clear margins
of the specimen.
The patient was referred to the Department of
Medical Oncology 2 weeks after surgery. During
admission, a 20¡ 20-mm palpable lymph node at the
right inguinal region was discovered. Notably, there
was no other skin lesion, hepatomegaly or neurological sign. Contrast-enhanced CT scan of the pelvis
(Fig. 1) revealed that although a 20¡ 20-mm lymphadenopathy was present in the right inguinal area
medial to the femoral vein, the lymph nodes in left
inguinal, bilateral iliac and para-aortic regions
remained normal.
A lymphoscintigraphy SLN mapping was performed following two subdermal injections, about
0.5 mCi in 0.25 ml for each injection, of 99mTc-sulfur-

Fig. 1 Contrast-enhanced CT indicates a 20¡ 20 mm lymphadenopathy at the right inguinal area medial to the femoral
vein. There was no enlargement of the lymph nodes at the left
inguinal, bilateral iliac or para-aortic regions.
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colloid at the upper and lower aspect of the lower
back excision site. Fifteen minutes after the radiotracer injection, the dynamic lymphoscintigraphy
revealed smooth drainage of the radiotracer anteriorly to the left with visualization of a SLN in the left
inguinal area (Fig. 2). The radiotracer did not drain
or accumulate in the right inguinal region.
Surprisingly, the SLN occurred in the left inguinal
region rather than the right enlarged lymph node,
which contradicted the initial impression.
Four hours after the lymphoscintigraphy, a
hand-held gamma probe system (Navigator GPS,
Norwalk Conn, USA) was employed to detect the
SLN. A 4¡ 4 mm radioactive lymph node, measured at approximately 5000 counts/minute by
gamma probe, was discovered and labeled as SLN.
The SLN was removed surgically and was subjected
to histological examination. Serial sections of the
SLN revealed a small nest of melanoma microscopic
metastases, which was positive with HMB-45
immunohistochemical stained (Fig. 3). Subsequently, complete left inguinal lymph node basin
dissection was performed, which showed no
melanoma metastasis in any of the other remaining
14 lymph nodes. To confirm these findings and to
rule out the possibility of melanoma metastasis, the
enlarged right inguinal lymph node was also dissected. The histological examination did not present
melanoma metastasis.
A CT scan that was performed 4 months after

Fig. 2 The (A) anterior and (B) left lateral views of the
dynamic lymphoscintigraphy SLN mapping revealed smooth
drainage of the radiotracer to the left inguinal area.
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Fig. 3 The high power view (400¡ ) of SLN histological
examination with (A) H & E stain and (B) by HMB-45
immunohistochemical stain demonstrated a small nest of
melanoma microscopic metastasis.

surgery and disclosed no evidence of tumor recurrence in the pelvic region. The 18F-fluorodeoxyglucose (FDG) whole body positron emission tomography (PET) scan revealed no abnormal FDG uptake.
The patient had regular periodic examinations for 9
months without definite evidence of malignancy
recurrence.

DISCUSSION
For patients with solid neoplasm, the most
essential prognostic factor is the metastatic status of
the regional lymph nodes, which drain the primary
tumor. Sappey was the first to describe the anatomy
of the regional lymphatic drainage comprehensively.(6) He reported a ventral and dorsal trunk vertical
midline zone where lymphatic drainage tended to
overlap from both the left and right sides of the body.
A similar zone was identified to exist horizontally
around the waist, which passes from the umbilicus to
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the second lumbar vertebra dorsally; that is known as
Sappeys zones. (6) Haagensen et al. extended the
ambiguous lymphatic drainage zone to a 5-cm band
down the midline and around the waist. (7) In our
case, the melanoma at the midline 4th lumbar spine
level was in the ambiguous zone of lymphatic
drainage. Therefore, determining lymphatic drainage
was paramount for lymphatic dissection and subsequent melanoma metastasis diagnosis. In 1978, Fee
et al. confirmed that lymphscintigraphy accurately
predicted the node fields that potentially contained
metastatic melanoma.(8) Increasing studies began to
appear, which recommended expanding the zone of
uncertainty around Sappeys zones.(9) It also became
more apparent that lymphatic drainage could occasionally be identified in lymph nodes that were not
previously considered potential metastatic sites on
clinical grounds.(10) In this case, the clinically palpable right inguinal lymph node was first considered as
a metastatic lymph node. Results of SLN mapping
and dissection histological examination eventually
contradicted the clinical suggestions. That is, a normal sized SLN at the left inguinal area was finally
revealed as the only lymph node of melanoma microscopic metastasis.
During the 1990s, Morton et al. developed concepts and sensitive techniques with which to detect
SLNs.(2,8,11) They reported that the SLN identification
rate increased from 81% to 100% with increased
exposure to the technique. Furthermore, they recommended that at least a minimum of 30 intraoperative
gamma probe SLN mapping practices were required
to master the technique.(12) In a case of negative SLN
sampling, the probability was estimated to be 0-3%
metastasis to lymph nodes other than the SLN.(13,14)
In patients with early-stage melanoma, SLN mapping has detected the most cases of microscopic
metastases to regional lymph nodes. Complete
lymph node dissection and conventional elective
lymph node dissection follow this.(13,14)
In the present case, the nodal metastasis would
have been overlooked if SLN mapping, followed by
immunohistochemical stain, had not been performed.
Based on the SLN findings, a complete left but not
right inguinal lymph node dissection was performed.
Restated, SLN mapping finally proved that within
the nodal basin the left node was the only one that a
small cluster of melanoma cells had invaded.
Delaying therapy may have deprived this patient the
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best chance of a cure. Therefore, accurate SLN mapping helps avoid unnecessary inguinal lymph node
dissection.
Notably, if lymphatic mapping had not proved
the regional node metastasis, lymph node dissection
would not have been performed. In patients with
negative regional nodal metastasis, Breslow thickness was the standard that determined whether elective lymph node dissection (ELND) would be performed or not. With the advent of lymphatic mapping, Breslow thickness is now considered obsolete.(15) In view of the right lymphadenopathy, which
physical examination discovered, the clinical staging
was N1. Thus, a therapeutic right inguinal lymph
node dissection would have been performed.
The histopathological evaluation of the SLN for
melanoma was based on results of H&E stain and
HMB-45 immunohistochemical stain. HMB-45 is a
specific marker for melanoma cells (Fig 3). With the
advent of reverse transcriptase polymerase chain
reaction (RT-PCR), examining lymph node for the
presence of tyrosinase mRNA can detect submicroscopic melanoma metastases.(16) Good sensitivity of
the RT-PCR assay on archival tissues was demonstrated following a comparison of RT-PCR results on
frozen and paraffin-embedded SLNs from 16
melanoma patients. (17) However, this molecular
approach is still under investigation.
In conclusion, with the detection of microscopic
metastasis in SLN, the treatment of melanoma has
improved. In particular, the dynamic lymphoscintigraphy for SLN mapping is paramount in determining
the direction of lymph flow for patients with body
midline melanoma. However, subsequent studies of
the clinical significance of microscopic metastasis in
Asian patients with malignant melanoma are
required.
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