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Is Sentinel Lymph Node Mapping Indicated for Isolated
Local and In-Transit Recurrent Melanoma?

Katharine A. Yao, MD, Eddy C. Hsueh, MD, Richard Essner, MD, FACS,
Leland J. Foshag, MD, FACS, Leslie A. Wanek, DrPH, and Donald L. Morton, MD, FACS

Objective: To determine the feasibility of sentinel lymph node
mapping in local and in-transit recurrent melanoma.
Summary Background Data: The accuracy of intraoperative lym-
phatic mapping and sentinel lymphadenectomy (LM/SL) for identi-
fication of occult lymph node metastases is well established in
primary melanoma. We hypothesized that LM/SL could be useful to
detect regional node metastases in patients with isolated local and
in-transit recurrent melanoma (RM).
Methods: Review of our prospective melanoma database of 1600
LM/SL patients identified 30 patients who underwent LM/SL for
RM. Patients with tumor-positive sentinel nodes (SNs) were con-
sidered for completion lymph node dissection.
Results: Of the 30 patients, 17 were men and 13 were women; their
median age was 57 years (range, 29–86 years). Primary lesions
were more often on the extremities (40%) than the head and neck
(33%) or the trunk (8%). At least 1 SN was identified in each lymph
node basin that drained an RM. Of the 14 (47%) patients with
tumor-positive SNs, 11 (78%) underwent complete lymph node
dissection; 4 had tumor-positive non-SNs. The median disease-free
survival after LM/SL was 16 months (range, 1–108 months) when
an SN was positive and 36 months (range, 6–132 months) when SNs
were negative. At a median follow-up of 20 months (range, 2–48
months), there were no dissected basin recurrences after a tumor-
negative SNs.
Conclusions: LM/SL can accurately identify SNs draining an RM,
and the high rate of SN metastases and associated poor disease-free
survival for patients with tumor-positive SN suggests that LM/SL

should be routinely considered in the management of patients with
isolated RM.

(Ann Surg 2003;238: 743–747)

Although local recurrence in melanoma has an estimated
incidence of only 3% to 7%,1–7 it is often considered a

manifestation of systemic disease and thus carries a dismal
prognosis. Likewise, in-transit recurrence, although uncom-
mon, often precedes systemic disease. Urist et al3 reported a
median survival of 3 years in 95 patients with local recur-
rence, with only 20% surviving 10 years. Roses et al5 found
that 90% of patients with local metastases and 71% of
patients with in-transit metastases developed systemic metas-
tases. Median follow-up was 45 months, and systemic me-
tastases appeared at an average of 9.7 months after local
recurrence. Soong et al8 examined 1085 patients with recur-
rent melanoma and reported a 42% rate of 5-year survival for
those with isolated local recurrence. Karakousis et al7 found
that 28 of 742 patients with intermediate thickness melanoma
developed local recurrence. Of these 28 patients, 82% died of
progression of disease; median follow-up was 91 months.
Wong et al9 reported a median survival of 19 months for 95
patients with in-transit melanoma.

The wide range of survival results makes it difficult to
determine the best treatment approaches and clearly indicates
the need for better definition of prognostic groups. Unfortu-
nately, there is not much data on the incidence of nodal
metastasis from locally recurrent melanoma. Dong et al1

found that 178 of 648 patients (27%) who had local recur-
rence of melanoma as a first event subsequently developed
in-transit or lymph node metastases. Their rate of survival
was only 34% at a median follow-up of 40 months.

Lymphatic mapping and sentinel lymphadenectomy
(LM/SL) is a relatively simple surgical staging technique
with minimal morbidity. It is central in the management of
primary melanoma and may prove useful to detect occult
lymph node metastases from isolated local and in-transit
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recurrent melanoma (RM). This study was undertaken to
determine the utility of LM/SL for patients with RM.

MATERIALS AND METHODS
The prospectively collected, computer-assisted mela-

noma database consisting of 1600 LM/SL patients at the John
Wayne Cancer Institute was reviewed to identify all patients
who underwent LM/SL for RM. RM was defined as isolated
dermal or subcutaneous metastases that recurred within 2 cm
of the previous wide excision or outside of 2 cm but along the
lymphatic drainage pathway of the primary. LM/SL for RM
was undertaken only in patients who had single recurrent
lesions based on clinical examination and no evidence of
regional adenopathy or distant metastases. The absence of
distant disease was confirmed by a complete staging workup
that included magnetic resonance imaging of the brain and
computed tomographic scanning of the chest, abdomen, and
pelvis.

Patient age and gender, characteristics of the primary
tumor (Breslow thickness, Clark level of invasion, anatomic
site, and presence of ulceration), and surgical management of
primary melanoma were noted from our database. The inter-
val between treatment of the primary and diagnosis of RM
was determined. The results of LM/SL for RM were recorded
as the number of lymphatic drainage basins, the number of
SNs, and the rate of SN positivity.

Disease-free survival was defined as the interval be-
tween treatment of RM and diagnosis of a subsequent recur-
rence at any site. The pattern of second recurrence was
categorized as either local-regional or distant. Overall sur-
vival was defined as the interval between treatment of the
primary melanoma and the most recent follow-up visit or
death.

LM/SL Technique
LM/SL was performed as previously described.10–12

Briefly, all patients underwent preoperative cutaneous lym-
phoscintigraphy of the RM with an intradermally injected
radiopharmaceutical (0.5–1.0 mCi of filtered technetium-99m
sulfur colloid, injected 1–4 hours before surgery) to identify
lymphatic drainage patterns and establish those basins at risk
for metastasis. LM/SL was then performed with an intrader-
mal injection of 1 to 3 mL of 1% isosulfan blue dye (Lym-
phazurin; Tyco International, Norwalk, CT) around the RM.
A handheld gamma counter (Neoprobe 1000, 1500, or 2000;
Neoprobe Corporation, Dublin, OH) was used during LM/SL
to facilitate location and verification of SNs.

Each SN was excised and submitted for permanent
pathologic analysis. Ten serial sections were removed. Sec-
tions 1, 3, 5, and 10 were stained by hematoxylin and eosin,
section 2 was stained for S-100 protein, and section 4 was
stained for HMB-45. Sections 6 and 7 were negative controls
for the immunoperoxidase studies, and sections 8 and 9 were

used to repeat any study that was technically unsatisfactory or
for additional immunohistochemistry. Only SN-positive pa-
tients were considered for complete lymph node dissection.

RESULTS
Of the more than 1600 patients who have undergone

LM/SL at the John Wayne Cancer Institute, 30 (�0.2%)
underwent LM/SL of isolated RM. As shown in Table 1, most
of the primary melanomas in these patients were no thicker
than 2.0 mm and free of ulceration. Surgical management of
the primary melanoma included not only wide local excision
of the primary but also a lymph node procedure in 10

TABLE 1. Patient and Primary Tumor Characteristics
(n � 30)

Characteristic No. %

Gender
Male 17 57
Female 13 43

Age 30
Median 57 yr (range,

29–86 yr)
Tumor thickness (mm)

1.0 8 27
�1.0–2.0 12 40
�2.0–3.0 3 10
�3.0–4.0 1 3
�4.0 0 0
Unknown 6 20

Clark level
I/II 5 16
III 7 24
IV 11 37
V 1 3
Unknown 6 20

Primary site
Extremities 12 33
Head and neck 10 40
Trunk 8 27

Ulceration of primary
Present 0 0
Absent 20 67
Unknown 10 33

Interval between treatment of
primary and diagnosis of RM

�24 mo 14 47
24 mo 16 53

Prior lymph node surgery
Yes 10 33
No 20 67

RM, isolated local and in-transit recurrent melanoma.
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patients. Of these 10 patients, 8 underwent LM/SL and 2
underwent complete lymph node dissection (no LM/SL was
done previously on these 2 patients). Nonetheless, all 10 of
these patients mapped to an SN when they underwent LM/SL
of their recurrence. Of the 8 patients who underwent prior
LM/SL, 1 patient had a tumor-positive SN when the recur-
rence was mapped. Of the 2 patients who underwent prior
complete lymph node dissection, 1 had 14 nodes removed
and the other had 19 nodes removed. One of these 2 patients
had a tumor-positive SN when the recurrence was mapped.
About half of the study group developed RM within 24
months after diagnosis of primary melanoma (Table 1).
Nineteen patients had recurrences within 2 cm of the previous
wide excision and 11 patients had recurrences beyond 2 cm
but along the expected lymphatic drainage pathway of the
primary.

In all 30 patients, LM/SL of the RM identified at least
1 SN in each drainage basin; 18 patients (60%) had more than
1 SN per drainage basin (Table 2). At least 1 SN was positive
for metastatic melanoma in 14 (47%) patients, including 1 of
the 8 patients who had undergone LM/SL of the primary
melanoma and 1 of the 2 patients who had undergone com-
plete lymph node dissection of the primary melanoma. All
tumor deposits in these 14 SNs were identified by hematox-
ylin and eosin staining. Tumor-positive SNs from RM were
identified in 58% of extremity primary melanomas, 40% of
head and neck primaries, and 38% of truncal primaries.

Of the 14 patients (47%) who had at least 1 tumor-
positive SN, 11 underwent complete lymph node dissection
and 3 patients declined further surgery. Of the 11 patients
(36%) who underwent complete lymph node dissection, 4 had
tumor-positive non-SNs: 1 patient had 1 positive node, 2
patients had 2 positive nodes, and 1 patient had 8 positive
nodes.

The median interval between surgical treatment of the
primary melanoma and diagnosis of RM was 36 months
(range, 4–96 months) in the group with tumor-positive SNs
and 54 months (range, 5–240 months) in the group with
tumor-negative SNs (P � 0.3320) (Fig. 1). Median follow-up
after treatment of RM was 20 months. Median disease-free
survival was significantly shorter after tumor-positive than
tumor-negative LM/SL (16 months vs. 36 months, P �
0.0251) (Fig. 2). Of the 14 patients who had a tumor-positive
SN, 2 developed further local recurrence, 2 developed distant
recurrence, and 10 remained free of disease. Among the 16
patients with tumor-negative SNs, 2 had local recurrences, 3
had distant metastases, and 10 remained disease free. None of
the patients with tumor-negative SNs developed a recurrence
in the dissected basin. With our relatively short follow-up
period, there appears to be no difference in overall survival
between the tumor-positive and tumor-negative patient
groups.

DISCUSSION
The staging accuracy of LM/SL has been well studied

in primary melanoma, but its accuracy and utility for recur-
rent disease is largely unknown. Previous studies of LM/SL
excluded patients who had undergone prior surgery in a
lymph node basin,14–16 based on the assumption that prior
surgery might complicate identification of the SN or disrupt
lymphatic channels from the recurrent site. Studies have
shown that previous wide skin excision (not including rota-
tional flaps) does not affect the ability to map an SN, but there
are no studies examining the effect of previous lymph node
basin surgery on sentinel lymph node mapping.17,18 How-
ever, our results indicate that neither wide excision of the
primary melanoma nor prior surgery on the same lymph node

TABLE 2. Results for LM/SL of RM in 30 patients

No. (%) Patients

No. of drainage basins for an RM
1 26 (87)
2 4 (13)

No. of SNs per drainage basin
1 16 (53)
2 12 (40)
3 1 (3.5)
4 1 (3.5)

No. of tumor-positive SNs
�1 14 (47)
0 16 (53)

LM/SL, intraoperative lymphatic mapping and sentinel lymphadenec-
tomy; RM, isolated local and in-transit recurrent melanoma; SN, sentinel
node.

FIGURE 1. Interval between surgical treatment of primary
melanoma and diagnosis of RM, according to the tumor status
of the SN draining the recurrence. RM, isolated local and
in-transit recurrent melanoma; SN, sentinel node.
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basin hinders lymphatic mapping from RM. We were able to
identify a blue and/or radioactive SN in all 30 patients,
including the 10 patients who had undergone prior lymph
node sampling of the same drainage basin, 2 of whom had a
complete lymph node dissection and 8 of whom had LM/SL.
However, the fact that RM metastasized to nodes in the same
basin that drained the primary melanoma confirms the ten-
dency of melanoma to spread initially via the lymphatic
system and underscores the importance of accurately staging
the regional lymph nodes. Although 85% of melanomas
spread via lymphatics, approximately 15% of melanomas will
disseminate using the hematogenous route to seed organ sites.
In the scenario of hematogenous spread, LM/SL would not be
helpful. Although 53% of our patients had tumor-negative
SNs, the false-negative rate of LM/SL was zero.

Lymphoscintigraphy identified a single drainage basin
for most (87%) of the RMs in our study. The lymphatic
drainage pathways from RM were predictable: lower and
upper extremity lesions drained to the groin and axillary
nodes, respectively, whereas head and neck lesions drained to
the cervical or preauricular/postauricular areas. Fifty-three
percent of RMs drained to 1 SN per basin and 40% drained
to 2 SNs per basin. By contrast, studies of LM/SL for primary
melanoma11,14 have shown that approximately 70% of pri-
mary tumors drain to 1 SN and 20% to 30% drain to 2 SNs.
We were quite surprised that LM/SL was very similar in
primary and RM. The slightly higher number of SNs identi-
fied may relate to the larger subcutaneous metastases in
which LM/SL was performed.

In our study, 47% of patients with isolated recurrences
already had regional metastases. Fourteen patients had posi-

tive SNs, and 11 of these patients underwent complete lymph
node dissection. Tumor-positive non-SNs were identified in 4
complete lymph node dissection specimens, but only 1 spec-
imen contained more than 2 positive nodes. This high per-
centage of patients with occult nodal involvement may help
explain why the prognosis for RM is so poor. Indeed, the
disease-free survival following treatment of RM was 16
months when the SN contained tumor and 36 months when
the SN was tumor free (P � 0.0251). This difference in
survival suggests the importance of early, accurate assess-
ment of the regional nodes in patients with RM. In addition,
the interval before RM was 36 months in those with a positive
SN versus 54 months in those with a negative SN. This
difference, although not reaching statistical significance, sug-
gests that SN-positive patients tend to recur sooner and are
more likely to have aggressive disease. With LM/SL we can
identify those with RM whose prognosis is more favorable
and who may benefit from further surgery. Longer follow-up
and more patients are needed before we can determine if
LM/SL of RM can definitively provide survival benefit.

Another benefit of LM/SL for RM is more accurate
staging. In the new classification system, those with in-transit
metastases without metastatic nodes are classified as N2,
whereas those with metastatic nodes are classified as N3.
LM/SL in patients presenting with RM will help classify
disease as N2 or N3 according to the new TNM classification
system.19 The survival differences between these 2 groups are
substantial and further demonstrate the importance of LM/SL
in differentiating patients with in-transit disease into favor-
able and unfavorable prognostic groups.19,20

Several prognostic factors of the primary melanoma
have been proposed to predict survival after local recurrence.
Soong et al8 found that tumor thickness and lesion location
were significant for survival following local recurrence. Dong
et al1 demonstrated that Breslow depth, Clark level, and
ulceration of the primary were associated with poor prognosis
after local recurrence. Our study group was too small for a
multivariate analysis of prognostic factors; however, of the
primary melanomas we have data on, none were ulcerated
and the median Breslow depth associated with a positive SN
was 1.48 mm.

Our findings indicate that LM/SL can accurately detect
nodal metastases for a single RM, but it also may be feasible
for patients with more than 1 RM. This issue deserves
particular attention since many patients with in-transit disease
present with multiple lesions. We do not have a large expe-
rience with lymphatic mapping of multiple in-transit lesions
because it is difficult to determine the optimal site for injec-
tion of tracer. One strategy might be to inject isosulfan blue
dye and radiopharmaceutical tracer at each site, remove the
SN, and then proceed to the next lesion. However, we have
little data to support this approach. Isolated limb perfusion
has been shown to give very effective local-regional control

FIGURE 2. Disease-free survival after LM/SL for RM, according
to the tumor status of the SN draining the recurrence. LM/SL,
intraoperative lymphatic mapping and sentinel lymphadenec-
tomy; RM, isolated local and in-transit recurrent melanoma;
SN, sentinel node.
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of extensive extremity disease; thus, patients with multiple
lesions are probably better candidates for isolated limb per-
fusion or alternative therapies. Fortunately, LM/SL of pri-
mary melanoma carries little morbidity and patients experi-
ence few side effects from LM/SL.

Current management of RM includes wide local exci-
sion, isolated hyperthermic limb perfusion, local ablation,
local immunotherapy, or chemotherapy; however, none of
these treatment strategies is associated with an unequivocal
survival benefit. At present, the FDA-approved treatment of
stage III disease is interferon therapy; however, trials looking
at interferon therapy excluded our study group. Of our pa-
tients with a tumor-positive SN who underwent complete
lymph node dissection, a majority were subsequently enrolled
in an experimental immunotherapy protocol at our institute
testing a polyvalent allogeneic vaccine. Moreover, they all
underwent a metastatic staging workup, which did not reveal
any disseminated disease. If immunotherapy fails, then more
aggressive therapy in the form of isolated limb perfusion,
biologic therapy, or systemic chemotherapy may be appro-
priate but must be individualized for each patient. The ratio-
nale for LM/SL in these patients is to gain control of the
local-regional disease without subjecting all the patients to a
complete lymph node dissection. The selective approach
allows us to spare our patients the morbidity of complete
lymph node dissections, which may be significant in this
particular group of patients, although many will ultimately
have isolated limb perfusion. LM/SL provides a simple and
accurate means to detect occult lymph node metastases from
RM, and it should be included in the management of these
patients.
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