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Objective

To evaluate the multicenter application of intraoperative lym-
phatic mapping, sentinel lymphadenectomy, and selective
complete lymph node dissection (LM/SL/SCLND) for the
management of early-stage melanoma.

Summary Background Data

The multidisciplinary technique of LM/SL/SCLND has been
widely adopted, but not validated in a multicenter trial. The
authors began the international Multicenter Selective Lymph-
adenectomy Trial (MSLT) 5 years ago to evaluate the survival
of patients with early-stage primary melanoma after wide exci-
sion alone versus wide excision plus LM/SL/SCLND. This
study examined the accuracy of LM/SL/SCLND in the MSLT,
using the experience of the organizing center (John Wayne
Cancer Institute [JWCI]) as a standard for comparison.

Methods

Before entering patients into the randomization phase, each
center in the MSLT was required to finish a 30-case learning
phase with complete nuclear medicine, pathology, and surgi-
cal review. Selection of MSLT patients in the LM/SL/SCLND
treatment arm was based on complete pathologic and surgi-
cal data. The comparison group of JWCI patients was se-
lected using these criteria: primary cutaneous melanoma hav-
ing a thickness =1 mm with a Clark level =lll, or a thickness
<1 mm with a Clark level =IV (MSLT criterion); LM/SL per-

formed between June 1, 1985, and December 30, 1998; and
patient not entered in the MSLT. The accuracy of LM/SL/
SCLND was determined by comparing the rates of sentinel
node (SN) identification and the incidence of SN metastases
in the MSLT and JWCI groups.

Results

There were 551 patients in the MSLT group and 584 patients
in the JWCI group. In both groups, LM performed with blue
dye plus a radiocolloid was more successful (99.1%) than LM
performed with blue dye alone (95.2%) (p = 0.014). After a
center had completed the 30-case learning phase, the suc-
cess of SN identification in the MSLT group was independent
of the center’s case volume or experience in the MSLT.

Conclusions

Lymphatic mapping and sentinel lymphadenectomy can be
successfully learned and applied in a standardized fashion
with high accuracy by centers worldwide. Successful SN
identification rates of 97% can be achieved, and the incidence
of nodal metastases approaches that of the organizing center.
A multidisciplinary approach (surgery, nuclear medicine, and
pathology) and a learning phase of =30 consecutive cases
per center are sufficient for mastery of LM/SL in cutaneous
melanoma. Lymphatic mapping performed using blue dye
plus radiocolloid is superior to LM using blue dye alone.
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Management of the regional lymph nodes in early-stagérom truncal primary melanomas and introduced the con-
melanoma has remained controversial since 1892, wheecept of selective lymphadenectomy of the deep iliac/obtu-
Snow first recommended routine complete lymph noderator lymph nodes directed by the pathologic status of
dissection in patients without clinical evidence of regionalCloquet’s node and the superficial inguinal nodfe®©ur
metastasis. If metastatic melanoma progresses sequentialyapping studies with various radiopharmaceuticals were
from primary site to the regional lymph nodes and then tothe impetus for the intraoperative use of vital dyes to iden-
more distant sites, early removal of regional nodes shouldify the sentinel node (SN)—that is, the first lymph nodes
interrupt the metastatic cascatklultiple retrospective sin-  within the lymphatic basin reached by lymph draining the
gle-institution studies support Snow’s approach, reporting grimary lesion. A feline model demonstrated the feasibility
survival advantage when patients without evidence of nodabf intraoperative lymphatic mapping (LM) of the SRiand
metastasis undergo routine elective complete lymph nodian 1985 we began our first clinical trials of LM and sentinel
dissection (ECLNDY ™ lymphadenectomy (S

If metastatic melanoma doestinvariably spread first to Improvements in pathologic evaluation were also neces-
the regional nodes, then ECLND may not be justified. Threesary to develop a better approach to the regional nodes. An
randomized prospective clinical trials have failed to dem-important step was the ability to detect single melanoma
onstrate an overall survival benefit for patients undergoingells. This followed our demonstration that S-100 protein
ECLND instead of observation after wide excisibri. could be used as an exquisitely sensitive marker for mela-
These findings raise the possibility that regional metastasisoma®**® Immunohistochemical staining using antibodies
may be a marker of systemic disease rather than the primatp S-100 upstaged regional lymph nodes relative to H&E
metastatic pathway, because melanoma may spread to difsadings and identified occult tumor cells that were not
tant sites without involvement of regional nodes. The recentletected in H&E-stained sections of regional lymph
Intergroup Melanoma Trial raised further questions by demnodest**”*8We reported the prognostic value of the num-
onstrating an unexpected survival advantage for ECLND irber of melanoma-containing lymph nodég and later
a subset of patients who had relatively thin primafies. showed that morphometric evaluation of tumor in individual

Part of the controversy about the value of ECLND centersnodes could predict outcome with even greater accufacy.
around its potential complications and cost. Because onliffhe realization that early stages of regional metastasis af-
approximately 20% of patients with an intermediate-thick-fected a comparatively small number of lymph nodes fol-
ness primary are expected to have metastases in the regionalved a series of studies in which we demonstrated that the
nodes, 80% of patients undergoing ECLND are at risk fomodes anatomically closest to a primary melanoma were
acute wound problems, chronic lymphedema, nerve injuryimmunosuppressed and were the site of early metasta-
and anesthetic complications, without actual berfefihe  ses? 28 This stimulated a search for techniques to detect
costs of ECLND increase the total cost of care for melathese critical nodem vivo. Accurate pathologic evaluation
noma patients at least fivefold compared with wide excisiorof lymph nodes to which a primary tumor drains directly is
alone®® essential to the success of any staging technique in patients

The single most important prognostic factor for patientswith early-stage melanoma.
with early-stage melanoma is the tumor status of the re- In 1990, we reported our initial series of 223 patients with
gional nodes draining the primary tumfotJntil recently,  early-stage cutaneous melanoma, who underwent LM/SL
the only method to identify regional nodal metastasis wasising isosulfan blue or patent blue V d¥f?° Although
complete lymph node dissection, with pathologic examina-cutaneous lymphoscintigraphy was used only in selected
tion of each excised node using hematoxylin and eosirtases with potentially ambiguous drainage patterns, blue-
(H&E) staining. This technique samples only a small per-stained SNs were identified in 194 of 237 (82%) basins.
centage of each node and therefore might underestimate tili@omplete lymph node dissection was performed after all
true frequency of nodal metastasts. LM/SL procedures, so that the tumor status of non-SNs

In 1977, we described the use of cutaneous lymphoscincould be compared with SN status. In essentially all cases,
tigraphy to identify the lymph basins at risk for metastasisSN histology predicted the tumor status of the entire nodal
basin; only 2 of 194 (1%) lymph node basins had metastases
confined to (allegedly) non-SNs. Complete nodal staging
_can thus be obtained by examination of the SN alone. After

Presented at the 119th Annual Meeting of the American Surgical Associ- xtensiv h 0 triaf—32 w bandoned routin
ation, April 15-17, 1999, Hyatt Regency Hotel, San Diego,(:alifornia.e ensive phase als, € abandone outine

The members of the Multicenter Selective Lymphadenectomy Trial GroupECLND, performing complete lymph node dissection selec-
are listed in the Appendix. tively (SCLND) in patients with tumor-positive SNs.
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Invasive cutaneous melanoma ciency, and pregnancy. All patients provide informed con-
Thickness > 1.0 mm or Clark > IV sent based on the approved protocol of each institution’s
\ review board.
WEX only WEX

MSLT Treatment Arms

Patients are randomly assigned to wide excision alone or

+ LM/SL/SCLND

:.)imphoscti_ntigli'i:ilneg{ wide excision plus LM/SL/SCLND (see Fig. 1). Wide ex-
n liaopera Ive | cision is performed with surgical margirs2 cm; the tech-
nique of LM/SL/SCLND is described below. Randomiza-
+ -
v Node (*) NO(ie ) tion assigns patients in a 60:40 distribution to wide excision
F/U SCLND F/U plus LM/SL/SCLND or to wide excision alone.

Observation Observation

Figure 1. Study design. Patients are assigned in a 60:40 distribution to JWCI Group

wide excision (WEX) plus lymphatic mapping, sentinel lymphadenec-

tomy, and selective complete lymph node dissection (LM/SL/SCLND) We reviewed our melanoma database of 9500 patients to

orl to WEX aloiwe. All patients are followed for overall survival as the identify all patients undergoing LM/SL at JWCI for ear|y_

primary endpoint. F/U, follow up. stage melanoma between June 1, 1985, and December 30,
1998 (Fig. 2). Patients who met MSLT inclusion criteria but

uniform entry criteria and standardized surgical, pathologicwere not en_tered in the MSLT bgc_ause they were treated
and nuclear medicine techniques. In 1994, we initiated thgefore the _tnal or c_hose hot to participate made up the JWCI
Multicenter Selective Lymphadenectomy Trial (MSLT) to 970UP against which the MSLT group was compared. Al
evaluate LM/SL/SCLND for staging the regional lymph patients in the JWCI group underwent LM/SL and either

nodes in patients with early-stage primary cutaneous mele{—qu“ne cgmplete lymph _node diss_ection or S(_:LND_ after
noma. The primary aim of this randomized trial is to Com_W|de excision. The surgical techniques were identical to

pare survival after wide excision alonersuswide excision ~ "0S€ described below for patients enrolied in the MSLT.
plus LM/SL/SCLND (Fig. 1). The MSLT is a multidisci-

plinary protocol combining surgery, nuclear medicine, andTechnique of LM/SL/SCLND

pathology. Sixteen centers joined the trial after demonstrat- . . ) .
ing 85% accuracy foe30 cases. Thus far; 1100 patients The mapping technique used at JWCl and in the MSLT is
have entered the MSLT, which is in its fifth year of accrual. based on the technique that we first described in 1990 before

This report examines the accuracy of standardized LM/sLihe Society of Surgical Oncoloiﬁand that was first pub-
SCLND and its transferability worldwide. lished in 1992%° The procedure is performed under general

or regional anesthesia with a single intradermal injection of

PATIENTS AND METHODS

MSLT Group JWCI MSLT

The MSLT group was drawn from patients enrolled in the LM/SL On study

S . .. . n=1015 n=1135
MSLT, which is still open for accrual. Eligible patients have ' | ’
invasive primary cutaneous melanoma of the head and neck, MSLT criteria met WEX + LM/SL WEX only
trunk, extremities, sole of the foot, palm of the hand, or a n=610 n=681—i n=454
subungual site. Primary melanomas are Clark level Il and Completed Review
Breslow thickness=1 mm, or Clark level IV/V with any n=570
Breslow thickness (see Fig. 1). Patients enter the trial no I 1
SN SN SN SN

more than 10 weeks after biopsy, and the definitive surgical o viged  not identified  Identified  not Identified
procedure must be within 12 weeks of diagnosis. The ag@=584 (95.7%) n=26 (4.3%) n=551(96.7%) n=19 (3.3%)
range is 18 to 75 years. Patients are ineligible after any i —l i _——i
surgical procedure that could have disrupted lymphatic

drainage patterns from the primary site, including prior wide __, S SN (+ SN (- SN (+
excision of the primary with a shortest margil.5 cm.
They are also ineligible if they have a history of prior

melanoma or other invasive malignancy within 5 years 0iFigure 2. Rates of sentinel node (SN) identification and SN metastasis

the di is of | d/or if their lif t in the Multicenter Selective Lymphadenectomy Trial (MSLT) and John
e diagnosis or melanoma, ana/or | eir frie expec anCyWayne Cancer Institute (JWCI) groups. Numbers (n) shown are num-

(excluqmg th_e qiagnOSiS'Of melanoma)<<.0 years. Other bers of patients. Some patients had more than one drainage basin (see
exclusion criteria are primary or secondary immune defi-Table 2). WEX, wide excision.

N (-) ) ) ()
n=452 (77.4%) n=132(22.6%) n=448 (81.3%) n=103 (18.7%)
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1 to 2 cc of vital blue dye (patent blue or isosulfan blue)colloid. Although we accept a radioactive count two times
around the primary tumor or excisional biopsy wound. Theor more greater than background as corroborative evidence
injection site is gently massaged for several minutes beforef an SN, the blue coloration of a node remains the gold
incising the regional lymph basin. The location and orien-standard for SN identification in the MSLT. Centers initially
tation of the incision are based on the anatomy of thaused blue dye to identify SNs but now combine radiocolloid
regional basin, allowing for subsequent SCLND if indi- and dye.
cated. Skin flaps made in the lymph node basin allow visual
identification of the blue-stained lymphatics from the edge .
of the wound to the SN(s). If an SN is not identified within Mok Learning Phase
20 minutes, a second injection of blue dye is made. All During the learning phase, each participating center was
blue-stained SNs are excised; if H&E staining or immuno-required to complete=30 consecutive cases with an SN
histochemistry (see below) reveals metastases in thesdentification rate 0f=85%. Each individual surgeon doc-
nodes, complete lymph node dissection is performed. umented=15 consecutive cases. Documentation included a
Preoperative cutaneous lymphoscintigraphy is requiredletailed surgical note and a description of how the SN was
and is performed in the United States with technetium-99nidentified (surgical visualization and/or pathologic confir-
(°*™Tc)-labeled albumin colloid (CIS-US, Inc., Bedford, mation of a blue-stained node). Complete lymph node dis-
MA), °°™T¢ sulfur colloid (CIS-US), of°™Tc human serum  section was performed in all 30 learning cases to confirm
albumin (Amersham Mediphysics, Arlington Heights, the absence of metastases in non-SNs when the reported SN
IL)*> colloidal antimony sulfide is used in Australia, and was free of tumor. No center entered the trial until all
human albumin nanocolloid is commonly used in Europearearning-phase cases were reviewed by the trial coordinat-
centers. Approximately 18.5 to 30 MBq (0.5 to 0.8 mCi) of ing board (surgeons, nuclear medicine physician, and pa-
radiopharmaceutical is injected at the primary site. A scinthologist). Over the last few years, radiolymphoscintigraphy
tillation camera documents the drainage pattern from théas been introduced as an adjunct for SN identification
primary through the dermal lymphatics to the regionalduring LM,323739=43and centers have incorporated the
lymph nodes. The skin overlying the SN is marked. Becausé@and-held gamma probe into the mapping procedure.
of variation in the transit speed of various radiopharmaceu-
ticals and the distance from the primary to the regional .
basin, dynamic imaging is essential to differentiate SNSMSLT Trial Phase
from secondary non-SNs. In our experience, SNs are iden- Each participating center must perform LM/SL/SCLND
tified by 30 minutes; often by 4 hours SNs and non-SNs cay the same technique used during the learning phase.
no longer be differentiated because of migration of theComplete lymph node dissection is recommended if no SN
radiocolloid to nodes beyond the SRi¥’ is identified during LM andmustbe performed if the SN
Based on the concept of cutaneous lymphoscintigraphgontains tumor. Patients in both treatment groups are mon-
and the dynamic nature of the radiopharmaceuticals used fdtored after surgery with routine clinical examination, blood
these studies, in 1993 we devised the technique of intraogests, and chest x-rays. Follow-up is calculated from initial
erative radiolymphoscintigraphy using one of three radio-diagnosis to last follow-up examination or death.
pharmaceuticals, and in 1994 we reported our experience
. 89 ; . .
with mTcélabel_ed alburn!r? beforg the Soplgty of Surgical Histopathologic Examination of the
Oncology®® During our initial studies, we injected the ra- .
diopharmaceutical during surgery with isosulfan blue dye afSentlneI Node
the primary site. We then used the hand-held gamma probe Sentinel node specimens are reviewed as permanent sec-
to determine the radioactive count over a background sitejons. Although frozen-section analysis was routinely used
over the afferent lymph channels, over the skin site markeduring our development of the SL technigifewe have
during preoperative lymphoscintigraphy, and over eachmoved to permanent sections to minimize loss of diagnostic
blue-stained node before and after its excision. From thesmaterial during “facing up.” Interpretation of permanent
counts we established a relative count ratio of blue-stainedhaterial is always more accurate, and this policy allows the
SNs and non-SNs. This relative count ratio allowed us tgoreparation and evaluation of optimal immunohistochemi-
develop a strategy for intraoperative use of the hand-heldal sectiong}3®4*Most MSLT centers now use permanent
gamma probe to help identify SNs and to create a baselinsection alone.
level of radioactivity to help identify all blue-stained lymph  Theoretically, each SN should be serially sectioned to
nodes>3"39The technique has been refined with experi-extinction, but this is impossibly expensive and clearly
ence and is now routinely performed with same-day cutaimpractical. As a compromise between the ideal and the
neous lymphoscintigraphy: 1 to 4 hours before surgery, th@ossible, we recommend cutting the lymph node into two
patient is brought to the nuclear medicine suite, wherehalves through its longest circumference. These two halves
99™Tc-labeled filtered sulfur colloid is injected at the pri- are placed cut-face down in cassettes and fixed=faa
mary site. This avoids intraoperative injection of the radio-hours. The technician is instructed to minimize “facing up.”
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As soon as a full-faced section can be obtained, 10 seridl
sections are removed. Sections 1, 3, 5, and possibly 10 are
stained by H&E; section 2 is stained for S-100 protein; and

Table 1. CHARACTERISTICS OF MSLT
AND JWCI GROUPS

section 4 is stained for HMB-45. Sections 6 and 7 are No. of MSLT No. of JWCI  MSLT vs.
negative controls for the immunoperoxidase studies, andPrognostic Factor  Patients* Patients* JWCIE
sections 8 and 9 are used to repeat any study that is tecg— g
enaer

nlcallylfunsatlsfactory or for adldltlonal immunohistochem- Fomale 219 (39.8) 203 (38.2)
istry suspicious or anomalous appearances are seeny, 332 (60.2) 361 (61.8 p = 0.590%
within the first 10 sections, additional groups of 10 sectionsage
can be examined. Immunohistochemistry is essential be- Mean = SD 51.3+13.8 493+ 133 p=0.012§
cause H&E histology misses up to 12% of positive nodes. Median 51.0 48.6

When SCLND is performed, non-SNs are examined by i%%ge 3(;68(‘67;4) 4;19(‘77555)
conventional H&E staining alone. =60 185 (33.6) 143 (245) p=0001%

Primary site
. .- Extremity 285 (51.7) 257 (44.0)

Statistics Head/neck 64 (11.6) 66(11.3) p=0018t

Descriptive statistics for quantitative variables included_ ™" 202/(36.7) 261 (44.7)

Breslow thickness
means, standard deviation, minimum, and maximum; fre-

<0.75 mm 1(0.2) 6(1.0)

quencies (absolute and relative) were obtained for categor- 9.75-1.50 mm 219 (39.8) 221 (37.8)

ical or ordinal data. Descriptive statistics for each variable 1.51-4.00 mm 278 (50.4) 279 (47.8)

were presented in side-by-side columns for MSLT and >4.00mm 53 (9.6) 78 (13.4)

JWCI groups. For quantitative variables such as age, t testsmezgn+ Sb 2'361 201 69 2'441 201 88 o — 0.4608

for comparison of means were carried out; given that the Range 0.50-13.0 0.54-15.0

numbers of patients in each study were quite close, the t tegfiark level

is robust to heterogeneous variances. For ordinal or cate- Il 205 (37.2) 171 (29.3)

gorical variables, the initial comparisons between the v 330 (59.9) 387 (66.3)  p=0011%
v 16 (2.9) 26 (4.4)

MSLT and JWCI groups were carried out using the chi-

square p value for:22 tables. Supplementa|_ analysis com- JWCI, John Wayne Cancer Institute; MSLT, Multicenter Selective Lymphadenec-

pared MSLT and JWCI groups by level, using<22 table  tomy Trial.

analysis by the standard chi-square statistic. Exact probaNumber of patients and their percentage distribution within each prognostic
factor.

blllty values were reported based on exact analytlc methOd§Compare3 the overall proportion of patients within each prognostic factor be-

when the sample sizes were too small for the standardiween the JWCI and MSLT groups.

large-sample—based chi-square analysis. Probability valuéisChl square test.

were not adjusted for multiple testing. st

RESULTS more extremity primaries in the MSLT group than the JWCI
Each participating center fulfilled learning-phase criteriagroup (52%vs. 44%), whereas the JWCI group had more
before entering the MSLT. Most centers had some priotruncal primaries (45%s.37%; p= 0.018). Although the
experience with LM/SL, and this may have contributed tomean primary thickness was the same, tumors in the JWCI
the high success rate of SN identification. Figure 2 showgroup had a higher Clark level (g 0.011), and JWCI
the relation between successful LM/SL and the presence giatients were younger (g 0.001).
SN metastases in the MSLT and JWCI groups. By Decem- Accuracy of SN identification was based on the visual-
ber 30, 1998, 1135 patients had entered the MSLT,; 31%zation of a blue lymphatic channel leading to a blue node.
were from centers in North America, 175 from centers inThe relation between the site of the mapped basin and the
Europe, and 645 from centers in Australia. Complete dataate of SN identification is shown in Table 2. Because some
for review (nuclear medicine, surgery, pathology) werepatients had drainage to more than one basin, LM/SL was
available for 570 patients randomized to the LM/SL arm. Ofattempted in 676 basins in the JWCI group and 623 basins
1015 patients undergoing LM/SL for early-stage melanoman the MSLT group. The overall rate of SN identification
at JWCI between June 1, 1985, and December 30, 1998, 6Mlas 95.3% for the JWCI group and 93.3% for the MSLT
fulfilled MSLT criteria. An SN was identified in at least one group (p = 0.122). There was no difference in axillary
basin in 584 patients (95.7%) from the JWCI group and insuccess rates (95.7% for the MSLT grotg95.0% for the
551 (96.7%) patients from the MSLT group. JWCI group); however, inguinal mapping was more suc-
The 551 MSLT patients were remarkably similar to the cessful in the MSLT group than the JWCI group (99.086
584 JWCI patients with regard to gender and Breslow92.5%; p= 0.001), whereas cervical mapping was more
thickness of the primary melanoma (Table 1). There weresuccessful in the JWCI group than the MSLT group (99.0%
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Table 2. RELATION BETWEEN SITE OF MAPPED BASINS AND SUCCESS OF LM

JWCI MSLT
Basin No. of Basins Success No. of Basins Success JWCI vs. MSLT
Axillary 374 95.7% 360 95.0% p = 0.642
Inguinal 200 92.5% 207 99.0% p = 0.001
Cervical 97 99.0% 88 86.0% p<0.001
Other* 5 100% 18 72.0%
Total 676 95.3% 673 93.3% p=0.122

JWCI, John Wayne Cancer Institute; MSLT, Multicenter Selective Lymphadenectomy Trial.
* Popliteal, epitrochlear, and ectopic sites such as parascapular triangular space.

vs.86%; p<< 0.01). The overall lower incidence of success-LM/SL to assess radiolymphoscintigraphy in the MSLT
ful SN identification in the neck may reflect the relatively because the technique was not routine at JWCI until re-
small number of head and neck primaries (13%) and theently. However, we have reported 100 LM/SL cases using
complex anatomy of this region. Numbers were too small tdblue dye and surgical radiolymphoscintigraphy, demonstrat-
compare the success of mapping for other (ectopic) lyming a 98% rate of SN identification (94% with blue dye
phatic basins. alone and 98% with the combined technique). The routine
use of radiolymphoscintigraphy in addition to blue dye has
not significantly increased the number of SNs removed
during the MSLT. On average, 1.65 SNs and 1 non-SN were
Because we observed a shallow learning curve amongxcised per case. This distribution did not vary from center
JWCI surgeon$? a detailed analysis of technical aspects ofto center or by the basin site (Table 5); this reflects the high
LM/SL was undertaken in the MSLT group to determine level of standardization and compliance with details of the
whether the mandatory 30-case learning phase had affected/SL.
the learning curve. When we compared the success rates of
initial versusmore recent procedures, there was no differ-
ence in performance between low-volume and high-volumdncidence of SN Metastases in Relation
centers (Table 3). There was no difference in the rate of SN0 Other Prognostic Factors
identification between low-volume and high-volume centers
(Table 4), which indicates that the performance of 30 caseg,
is sufficient to learn the procedute?®Because LM/SL was
performed without radiocolloid in 353 early cases, it was
possible to compare the technical success of LM/SL per
formed using blue dye alone (95.2%, or 336/3%8)ysus
blue dye plus radiocolloid (99.1%, or 215/217=p0.014)
(Fig. 3).
We could not use the entire JWCI experience with

Learning Curve in the MSLT Group

Table 6 summarizes the frequency of positive SNs in the
SLT and JWCI groups. Positivity was highly correlated
with younger age (p= 0.003), thicker primary (p= 0.001),
higher Clark level (p= 0.001), and truncal location (p
0.001) in both groups. There was no significant difference in
the frequency of positive nodes (18.7% for MS\3.22.6%

for JIWCI; p = 0.104). The slightly higher nodal positivity
in the JWCI group can be explained by the somewhat
greater proportion of patients with adverse risk factors for

Table 3. LM/SL LEARNING CURVE*
Table 4. LM SUCCESS IN RELATION TO

Nq. of Successful LM/SL CASE VOLUME AT MSLT CENTERS
Patients Total
No. of per No. of No. of No. of
Centers Center Patients First 50% Second 50% No. of Patients/  Total No. No. of SNs SNs Not
Centers Center Patients Identified Identified
10 1-25 76 36/38 (95%) 38/38 (100%)
2 26-66 60 29/30 (97%) 30/30 (100%) 10 1-25 76 74 (97%) 2 (2.6%)
3 >67 434 212/217 (98%) 206/217 (95%) 2 26-66 60 59 (98%) 1(1.7%)
Total 570 277/285 (97%) 274/285 (96%) 3 >67 434 418 (96%) 16 (3.7%)
Total 570 551 (96.7%) 19 (8.3%)

LM/SL, lymphatic mapping/sentinel lymphadenectomy.
* Comparing first 50% with second 50% of each center’s experience in relation to LM, lymphatic mapping; MSLT, Multicenter Selective Lymphadenectomy Trial;
case volume. SN, sentinel node.
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missed by the pathologists, often when the initial review did
not include immunoperoxidase. Other cases may reflect
surgical misidentification of the true SN. Recurrences were
as early as 12 months and as late as 5 years after LM/SL
alone. The relatively short follow-up of the MSLT group
(median 21 months), with only six recurrences, prevents us
from determining the true rate of recurrence in dissected
basins at this time.

Blue Dye Alone Blue Dye + Radiocolloid
o 353 Y =217 DISCUSSION
Figure 3. Success of intraoperative lymphatic mapping in relation to Lo .
mapping agent(s). In 1990, we presented our initial results with LM/SL to

the Society of Surgical Oncolody. Despite our demon-
strated success with this technique, many of our colleagues
nodal metastases.€., younger age, truncal primary, and doubted its accuracy and utility. As a result, the paper

higher Clark level; see Table 1). reporting our findings was initially rejected by prominent
There was a trend toward more tumor-positive SNs withjournals and then subjected to multiple revisions before its
head and neck primaries (JWCI 219. MSLT 9%; p = ultimate publication 2 years laté?.In the spring of 1991,

0.06), which may indicate the difficulty experienced by we invited a distinguished group of melanoma surgeons and
some centers in identifying SNs in the cervical area. Tumorpathologists to visit, learn the technique, and consider join-
positive dissections in patients with Clark level IV primariesing a multicenter trial to evaluate its therapeutic utility.
were more frequent in the JWCI group than the MSLT Surgeons from Roswell Park, the University of South Flor-
group, but this difference was not significant. The incidencada, M.D. Anderson, Memorial Sloan-Kettering, and the
of tumor-positive dissections increased with increasingUniversity of Pennsylvania visited us to learn the technique,
thickness of the primaries. No MSLT or JWCI patients with and many joined the MSLT. Studies in melanoma and breast
primaries<0.75 mm had metastases in the SN. cancer, by our group and other investigators, have con-
Among patients who had positive SNs and thereforefirmed the SN hypothesis:343947-5%nd the present anal-
underwent complete lymph node dissection, the distributiorysis of MSLT data confirms its applicability in a multicenter
of involved nodes was remarkably similar: 71% of MSLT setting. A learning phase of 30 cases clearly is adequate for
and 72% of JWCI patients had only one involved nodemastery of LM/SL/SCLND by a multidisciplinary team of
whereas 29% of MSLT and 28% of JWCI patients had twosurgeons, nuclear medicine physicians, and patholdtjists.
or more involved nodes (see Table 6). This distribution is The success of SN identification in the MSLT is largely
very similar to that reported in our original description of the result of the strict standardization of the technique,
the techniqué® We have not yet identified any patient which is conceptually simple but technically challenging.
characteristics or pathologic features of the primaries oOur approach has been to identify and eliminate those
SNs that identify with complete accuracy patients who will critical areas of variability that may lead to error, such as the
have more than one positive node. definition of an SN when LM is performed using a radio-
The best method to determine the predictive accuracy oéctive tracer alone. There are at least five definitions of a
LM/SL is to assess the incidence of same-basin recurrenaadioactive SNe®4*5'The number of radioactive hot lymph
in patients who have tumor-negative SNs. Our experience atodes will depend on the radiocolloid agent used and the
JWCI shows a 4.8% incidence of same-basin recurrence dime between its injection and subsequent surgery. As the
median follow-up of 45 months. Some of these cases couldadiolabeled colloid flows along the lymphatic chain, the
be explained by SN micrometastases that were initiallySN should be the first draining node and the only hot

Table 5. MEAN NUMBER OF LYMPH NODES EXCISED PER BASIN

No. of Nonsentinel

No. of Sentinel Nodes Nodes Total No. of Nodes
Site of No. of
Basin Basins Average SD Average SD Average SD
Axilla 362 1.6 1.0 1.2 2.5 2.8 2.8
Groin 210 1.8 1.2 0.4 0.9 2.3 1.4
Neck 88 1.7 1.7 1.0 2.1 2.6 2.8

Other 6 1.3 0.5 0 0 1.3 0.5




460 Morton and Others

Ann. Surg. « October 1999

Table 6. SENTINEL NODE POSITIVITY IN RELATION TO OTHER PROGNOSTIC FACTORS

MSLT Group (n = 551)

JWCI Group (n = 584)

Prognostic Factor Total No. No. of Positive SNs Total No. No. of Positive SNs MSLT vs. JWCI
Gender
F 219 38 (17.4%) 223 49 (22.0%) p = 0.222*
M 332 65 (19.6%) 361 83 (23.0%) p = 0.273"
Age
<60 366 73 (20.0%) 441 105 (23.8%) p = 0.188"
=60 185 30 (16.2%) 143 27 (18.9%) p = 0.5628*
Primary Site
Extremity 285 42 (14.7%) 257 50 (19.5%) p = 0.144*
Head/neck 64 6 (9.4%) 66 14 (21.2%) p = 0.062*
Trunk 202 55 (27.2%) 261 68 (26.0% p=0.777"
Breslow thickness
<0.75 mm 1 0 6 0
0.75-1.50 mm 219 23 (10.5%) 221 26 (11.8%) p = 0.674*
1.51-4.00 mm 278 65 (23.4%) 279 80 (28.7%) p = 0.155"
>4.00 mm 53 15 (28.3%) 78 26 (33.3%) p = 0.5642*
Mean * SD 3.07 = 230 mm 3.06 = 2.17 mm
Median 2.45 mm 2.3 mm p = 0.460t
Range 0.9-12.0 mm 1.0-15.0 mm
Clark level
1l 205 30 (14.6%) 171 24 (14.0%) p = 0.869t
IV 330 68 (20.6%) 387 103 (26.6%) p = 0.060t
\ 16 5(31.2%) 26 5(19.2%) p = 0.374t
Status of sentinel node
Negative 448 (81.3%) 452 (77.4%)
Positive 103 (18.7%) 132 (22.6%) p = 0.104*
1 73 (71%) 95 (72%)
2-4 23 (22%) 33 (25%)
>4 7 (7%) 4 (3%)

JWCI, John Wayne Cancer Institute, MSLT, Multicenter Selective Lymphadenectomy Trial; SN, sentinel node.
* Chi square test.
Tt test.

node—if the mapping procedure is performed promptlyeffectively examine SNs at multiple levels using immuno-
after radiocolloid injection. As additional time elapses, thehistochemical techniqués. The most common targets for
radiolabeled colloid flows further up the chain of nodes andmmunohistochemical staining for melanoma are S-100 pro-
additional nodes become hot; therefore, not all hot nodes arein'’->?>*and HMB-45 antigert? Antibodies binding to
necessarily SNs. Moreover, the hottest node is not alwaythese epitopes are visualized with an enzymatic reaction to
the SN*3°1Thus, the surgeon using radiocolloid alone maya chromogen aminoethyl carbazol, which gives a red reac-
not be able to determine the true SN among the many hdion product that contrasts with brown melanin, thus allow-
nodes that are removed. The accuracy of radiopharmaceing identification of melanoma cells in formalin-fixed par-
ticals alone for identifying the SN in melanoma has neveraffin-embedded sections. There is no question that
been demonstrated in a multicenter trial, because mosmmunohistochemistry is more sensitive than conventional
groups use both blue dye and radiocolloids. In the MSLT H&E staining: it can identify up to 12% more positive SNs.
we define the hot node by a radioactive count at leasGershenwald et at in 1998 reported that in 10 of 243
twofold higher than that of a background site; this definitionpatients with stage | or Il melanoma, a first recurrence
has not changed. In the MSLT, the radiocolloid is consid-developed in a previously mapped nodal basin that was
ered an adjunct to the blue dye for identification of the SN.negative by H&E staining. Reevaluation of the SNs by
At present, the dye must remain the gold standard becauseamunohistochemistry with anti—S-100 and anti-HMB-45
approximately 8% of blue nodes are not hot, and some oflemonstrated occult disease in 7 (70%) of the 10 patients.
these will be the only site of metastadfs. Molecular techniques may further upstage patients whose
Another key area of standardization is the technique folSNs are tumor-free by H&E and immunohistochemical
histopathologic analysis of the SN. Because an SL specimestaining>® but their standardized use is considerably more
contains a much smaller number of nodes than a completeoublesome. Also, results are difficult to interpret because
lymph node dissection specimen, pathologists can cosof variations in the methods used for reverse transcriptase—
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polymerase chain reaction and the presence of m-tyrosinasmirden of responsibility for accurate SN identification
in capsular nevi and Schwann cells in nerves that occur iplaced on nuclear medicine personnel and surgeons.
many normal lymph nodes. Sentinel nodes are tumor-positive in 15% to 26% of
Standardization is essential to maintain quality control inpatients in various series, with a false-negative rate of 0% to
any multicenter trial, particularly when expertise is required2%.2°3°~*'These numerous studies and the MSLT experi-
from different disciplines such as nuclear medicine, surgerygnce make clear that LM/SL performed by an experienced
and pathology. The nuclear medicine physician identifiegiuclear medicine, surgical oncology, and pathology team is
the nodal basin(s) at risk, determines the number of lyma safe, accurate, and reproducible method of identifying
phatic channels leading to separate SNs, and accuratepatients with lymph node metastases.
marks the cutaneous location overlying each SN to direct An important but neglected (or ignored) aspect of stan-
the surgeon. Each physician must be familiar with thedardization is terminology. The term “sentinel node” is
common lymphatic drainage patterns for different areas ogenerally accepted, but our original procedure—intraoper-
the body, aberrant routes of the lymphatics, and aberrar@tive lymphatic mapping and selective lymphadenectGrmy
locations of the SN5557Imaging must be timed to avoid has variously been called selective lymphadenecttiny,
missing true SNs or identifying non-SNs as S1¢258 sentinel lymph node dissectidf, sentinel lymphadenecto-
Two criteria can be used to compare the accuracy ofy.”" sentinel node biopsy;© sentinel node harveSt,

LM/SL/SCLND among centers participating in the MSLT: Minimal-access surgefy,and gamma probe-guided lymph
node localizatiolf* None of these more recent terms is

1. The incidence of SN metastases, which is remarkablyyyong, but none describes the technique of identification
similar between the JWCI and MSLT groups after gng excision of the SN as accurately as our original term
adjusting for the slightly higher incidence of risk «intraoperative lymphatic mapping and sentinel lymphade-
factors for nodal metastases in the JWCI study groughectomy.” We now introduce a third term—SCLND—in an
(higher Clark level, truncal primary site, and young effort to convey theselectiveuse ofcompletionlymphade-
age) nectomy in patients with a tumor-positive SN.

2. The incidence of same-basin recurrence in patients This pre”minary report examining the accuracy of MSLT
whose SNs were reported as histopathologically negdata confirms the crucial importance of a learning period for
ative. LM/SL.2°4° Experienced investigators have achieved high

L , rates of SN identification and accurate pathologic evaluation

The latter criterion is important because it assesses g, afier ascending a learning curve to technical expertise.
accuracy of the three different disciplines in correctly iden-p, hjished reports of LM/SL indicate that the learning curve
tifying and evaluating the SN, and it determines whethefig ghajiow and that experience with many cases is required
histology and immunohistochemical techniques can detec), acceptable skill in identifying the SN5Q0% accuracy).
all clinically significant occult metastases. However, theTne MSLT's standard of 30 cases for melanoma is in
follow-up period of the MSLT is still too short to judge with keeping with a recent consensus statefffeand suggests
accuracy the incidence of recurrence in reportedly tumorihat immediate application of LM/SL/SCLND may not be
negative nodal basins, with only six recurrences after @ppropriate among community-based surgeons who treat
median follow-up of 21 months. _ only a few patients with melanoma each year.

An important inference from MSLT data is that the Experience at JWCI and other cancer centers clearly
natural history of cutaneous melanoma is similar in theshows that successful lymphatic mapping is directly related
United States, Australia, and Europe when standard angh the surgeon’s experience. While ascending the learning
precise surgical and pathology techniques are used to staggrye, the surgeomust perform complete lymph node
the primary site and regional nodes. After correcting forgissection after LM/SL to monitor the rate of false-negative
prognostic factors, the incidence of nodal metastases wasNs identified by dye, probe, or preferably dye plus probe.
remarkably similar in the JWCI and MSLT groups. Unless each surgeon can develop and validate his or her

JWCI's melanoma database, which contains data fobwn accuracy, the patient may undergo an expensive pro-
>1000 patients undergoing LM/SL, shows that almost 30%cedure that does not determine the true tumor status of the
of lymphatic basins containing a tumor-positive SN haveSN and nodal basin. This may deprive the patient of the
more than one tumor-involved nodeMSLT data confirm  potential therapeutic benefit of early complete lymph node
this observation (see Table 1). The retrospective detectiogissection for micrometastatic dised<e?®
of occult melanoma cells in some ostensibly negative SNs
from patients in whom nodal recurrence developed indicate
the critical importance of meticulous pathologic evaluation&ONCLUSIONs
(including immunohistochemistry) of all SNs. At present, LM/SL/SCLND shows much promise in the management
SCLND is considered necessary in all patients with tumor-of patients with early-stage melanoma. Our SN hypothesis
positive SNs. The fact that not all nodes reexamined aftehas been validated beyond doubt in this and other clinical
ipsilateral regional failure contain tumor emphasizes thestudies. The technical details of preoperative mapping and
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surgical identification have been refined. Pathologic detec-6
tion of occult tumor cells has been improved by the exam-
ination of multiple levels and the use of immunohistochem-
ical techniques. Molecular techniques may further refine
nodal evaluation. The MSLT may produce data indicating

the therapeutic utility of LM/SL/SCLND and will certainly 8.

indicate its accuracy as a staging procedure.

The standardized approach to LM/SL/SCLND used in the
MSLT will eventually be transferred to the community
hospital setting. In the meantime, its use should be confined

to clinical trials conducted by centers that have validatedio.

results for the identification and pathologic evaluation of
SNs. In other settings, LM/SL should be considered a means

to procure tissue for accurate pathologic staging, and for thé!

present it should be followed by complete lymph node

dissection. Concerted efforts to ensure multidisciplinaryys.

quality and to validate results will facilitate the universal
application of LM/SL/SCLND to solid tumors of the breast,

vulva, colon, thyroid, and other anatomic sifés. 13.
14.

Appendix

Multicenter Selective Lymphadenectomy 15
Trial Group

16.
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Dr. Morton has made singular contributions in this area, first byto ascend the LM/SL learning curve faster. Thus, although |
pioneering the use of continuous lymphoscintigraphy, which tellsperformed about 60 cases during the initial development of LM/SL
us which nodal basin are at risk. Numerous studies have showhefore reaching a 90% success rate, surgeons learning the estab-
that 10% to 15% of patients have more than one nodal basin at riskshed technique at the John Wayne Cancer Institute can reach the
that wouldn’t be predicted based upon anatomic drawings. Moreop of the learning curve after 30 cases. It must be remembered that
recently, Dr. Morton developed the technique of intraoperativeunlike breast cancer, where regional nodal metastases are confined
mapping and sentinel lymphadenectomy that is based upon ® the axilla and the internal mammary chain, melanoma can also
hypothesis that there is a single node within each nodal basin thatvolve regional inguinal and cervical nodal basins. Each lymph
is representative of the rest of the nodal basin—that is, if thebasin is a little different and its mapping requires experience for
sentinel node is positive, there may be metastases elsewhere in thensistent success.
nodal basin, but if it is negative, then the rest of the nodal basin Is LM/SL the standard of care? In my opinion, absolutely not.
will be free of metastases as well. This is a very substantialOnly 20% of patients with primary melanoma have nodal metas-
biological contribution to our understanding of melanoma metastases and therefore can benefit from elective lymph node dissec-
tases. tion; unless the Multicenter Selective Lymphadenectomy Trial

This paper focuses on the technology transfer of sentinel lymph(MSLT) demonstrates that the use of LM/SL to identify these
adenectomy. It is made more important, | think, by the results ofpatients has a significant impact on survival, then this technique
the Intergroup Melanoma Trial which we reported to the Associ-has no therapeutic value. If LM/SL has no therapeutic utility, why
ation 4 years ago as an interim analysis and 2 weeks ago at thecur the approximately $2000 of additional expenses associated
Society of Surgical Oncology as an update with more definitivewith lymphoscintigraphy, surgeon’s fees, and special pathologic
data after a median 10 years of follow-up. studies of the sentinel node? Formerly, it was thought that this

This trial, as you know, had 760 patients with intermediatetechnique would be useful in identifying patients who might ben-
thickness melanoma, with 97% follow-up and 98% evaluability, efit from high-dose interferon therapy; however, recent results of
who were randomized to receive elective node dissection or obthe ECOG 1690 trial demonstrate that high-dose interferon pro-
servation of their lymph nodes. The results, as yet unpublishedvides no overall survival benefit and cannot be considered as
show that in prospectively defined and individually randomizedstandard postoperative therapy for patients with high-risk melanoma.
groups of patients, there are highly significant differences based
upon the Cox regression or multifactorial analysis. That is, there DRr. Kirsy I. BLanp (Providence, Rhode Island): 1, too, wish to
was a 30% reduction in mortality for melanomas measuring 1.0 tawongratulate Dr. Morton and his colleagues at the John Wayne
4.0 mm that were not ulcerated (i 0.03). This is a more Cancer Institute for bringing this important analysis to our atten-
definitive conclusion than we have made in the past and it putsion. This study confirms that lymphatic mapping/sentinel lymph-
some pressure to bear on those surgeons to minimize their falsadenectomy can be successfully learned and applied in a standard-
negative rates if they substitute sentinel lymphadenectomy foized fashion with a high degree of accuracy.
elective node dissection in the subgroups of patients with interme- There are several important messages to be taken from this
diate thickness. study. First are the strong results. The outcomes send a clear

In my melanoma practice, | am comfortable about leaving themessage that the combination—again | emphasizectimebina-
nodal basin behind with an accurately performed sentinel nodéion—of intraoperative radiolymphoscintigraphy with gamma
biopsy. The issue, then, is the false-negative rate, because if th@obe and blue dye are highly accurate in diagnosis, highly repro-
dye does not identify the biological event of metastasis, we mayducible even in low-volume centers, and superior to the original
have a false-negative result and the patient might otherwise mischnique of using blue dye alone. As you saw from this analysis,
an opportunity for cure with a complete lymph node dissection. lymphatic mapping and sentinel lymphadenectomy, with blue dye

I have two questions for Dr. Morton. First, why did you choose alone, had reproducibility of 95%; adding radiocolloid increased
30 patients as a threshold initially for surgeons entering patientshe accuracy to 99.1% (p 0.014).
into this trial? And what do you think is the long-term acceptable The use of these new techniques for tissue analysis will prevent
false-negative rate in these patients? about 80% of the morbidity of the traditional, nonselective, com-

My second question focuses on the maturity of the data supplete node dissection and also cost less than the traditional proce-
porting the technique of mapping and sentinel lymphadenectomydures. These are important savings in this era of obsessive con-
Is the data sufficiently mature at the present time for sentineterns about costs, which sometimes seem to override any concern
lymphadenectomy to be considered as standard of care in thier patient benefit. Thus, this new technique is superior and ap-
community? In other words, do surgeons treating melanoma havpears to be more cost-effective.
to do this? Are they liable if they do not use this as part of their Second, Dr. Morton, | congratulate you and your colleagues on the

treatment approach? rapidity with which the results of this study have been conveyed to the
Thank you very much for the opportunity to discuss this papermedical profession. Seven short years after the first published clinical
and congratulations on an excellent presentation. outcomes, we have the statistics from a multicenter trial of over 1,100

patients. Particularly noteworthy is that the excellent and similar

PreseNTERDR. DoNALD L. MorToN (Santa Monica, California):  results across all institutions were products of the mandatory training
Thank you, Dr. Balch. Why 30 patients? The initial report was to ensure that all members perform the exact procedures at the same
based on our developmental phase of intraoperative lymphatitevel of competency as that practiced at the John Wayne Cancer
mapping and sentinel lymphadenectomy (LM/SL); during thisInstitute. | think that sends an important message for planning of
time we were essentially starting from scratch to establish initialfuture trials that compliance training for such techniques should be
guidelines for this technique. After we had established these guideguided by the investigatory institution.
lines, we found that new fellows and new surgical staff were able A few questions, Don.
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Perhaps the general surgeons who do not perform enough proce-Secondly, are there subgroups of patients in your study with
dures to achieve competency may think that they should refer all sucimtermediate thickness melanomas, 1 to 4 mm, who are sentinel
cases to high-volume academic medical centers. However, this poliayode-negative and perhaps have such a good prognosis that they
of across-the-board referrals is improbable, impractical, and it isorobably are not candidates for adjuvant therapy? Often these
obviously unenforceable. So, for the surgeons who cannot perforrpatients are included in cooperative study group trials that have a
significant annual volumes, should there be methods of compliance @t of toxicity, i.e., interferon-based trials. From your large data-
ensure performance using assisted learning techniques such as videase can you make that kind of determination?
animal laboratories, or other technigues? | would be interested to learn Lastly, have you had the opportunity to go back and look at
if you have already used some of these. primary melanoma thickness and node status to see if there are

Secondly, once an operator or a center reaches the mandatory g@rrelations between thickness, node status, and metastatic poten-
cases necessary to achieve competency, have you found that adgil as determined by the sentinel node data?
tional improvement occurs? What rates of success have the most
experienced surgeons at JWCI achieved? And how long did that take? DR. MorToN: Thank you, Dr. Wanebo. Although the risk of nodal

Finally, if the analyses confirm the absence of therapeutic advanmetastasis increases with the thickness of a primary melanoma, even
tage using mapping, sentinel lymphadenectomy, as well as the selegin melanomas<1.5 mm) are associated with about a 10% inci-
tive complete excision of these nodes, can you justify the cost of gence of nodal involvement, and we have seen sentinel node metas-
procedure which includes lymphoscintigraphy (in the Northeast that igases in patients with lesions as thin as 0.6 mm. If early excision of
somewhere between $500 to $800—if you get reimbursed for it, thagmor-involved nodes confers a survival benefit, then lymphadenec-
is), tissue histochemistry (between $400 and $600), the surgeon’s f%my may be justified even in patients with thin melanomas.
and the cost of operating time? This procedure is currently treated as Reintgen at the H. Lee Moffit Cancer Center and Dr. Hoon
a lymph-node biopsy. Therefore, if you analyze this, it is going t0 be¢ the john Wayne Cancer Institute have used reverse transcrip-
clearly a negative impact on cost recovery. , _ tase-polymerase chain reaction (RT-PCR) to document the pres-

Would you please address those questions? | enjoyed this VeRy, o ot "regional micrometastases by molecular techniques in a
much and congratulate you. substantial number of patients who have no evidence of regional

i . involvement by hematoxylin and eosin staining (H&E) or immu-

D.R' MOR.TON: Thank you, D_r. Bland. | flrmly behe_vg that'unless nohistochemistry (IHC). Although RT-PCR results can be falsely

an instituion has a commitied and dedicareditidisciplinary positive due to the presence of tyrosinase genes in capsular nevi

team (nuclear medicine physician, surgeon, pathologist) that hagnd Schwann cells (the nerve cells going through the nodes), serial

established a high rate of accurate, reproducible results for iden-__." . -
. - A . sectioning of some RT-PCR—positive nodes reveals occult tumor
tification, excision, and examination of the sentinel node, then the . .
; . o . cells missed by routine methods. Furthermore, we have found that
patient should undergo wide excision and complete node dissec- . : . .
. - most early recurrences in patients with negative H&E/IHC results
tion, or be referred to a high-volume melanoma center that has . ) . N . o
are associated with positive RT-PCR findings. The clinical signif-

significant experience with LM/SL. | do not believe that the 2-day . f this ob tion i lear- if indeed th te of nodal
courses promoted by various medical instrument companies argance ot this observation 1 unclear, It indeed the rate of noda
etastasis is much higher than indicated by conventional pathol-

adequate because they cannot provide the comprehensive trainin ) ) . . .
in all technical aspects to be mastered by the multidisciplinary0 y techniques, then routine glectlve Iymph node dissection ,ShOU|d
team at each center. In addition, the learning phase of I_M/SI_produce a more marked survival benefit for a larger proportion of

requires experience, and each surgeon must perform enough cafi@lients undergom_g thls.procec_jure. . ) o
to ascend his/her learning curve. We cannot predict which patients with regional metastasis will

If the MSLT demonstrates a therapeutic advantage for early'ave more than one tumor-involved node. Others have suggested
removal of tumor-positive lymph nodes, then every communityth‘_"‘t more than one nodal me_tasta5|s is unlikely in patlenFs with
hospital that has a significant number of melanoma patients shoul@fimaries=1.8 or=2.8 mm. This suggestion cannot be confirmed
establish and fund the training of an LM/SL team. However, at the®y MSLT data or by data from the John Wayne Cancer Institute,
present time, we cannot justify the additional costs of this multi-Possibly because of the rigorous histopathological examination of
disciplinary training. In my opinion, LM/SL is still an investiga- nonsentinel nodes required during the learning phase for LM/SL.
tional procedure rather than the standard of care. Moreover, even In closing, I would like to add a cautionary note. LM/SL is of
if the sentinel node contains tumor cells, there is no postoperativBotential diagnostic value for breast cancer and other solid tumors that

adjuvant therapy that is the universally accepted standard of car&letastasize to the regional lymph nodes, but unless we can demon-
strate a survival benefit for early excision of tumor-involved nodes,

DR. HaroLD J. Waneso (Providence, Rhode Island): Dr. Mor- then LM/SL will not have direct therapeutic relevance. In other

ton, you and your colleagues are to be congratulated, not only fowords, unless a tumor metastasizes to the regional nodes before
pioneering this technique which has revolutionized the managedistant sites, then a tumor-positive sentinel node is merely a marker
ment of melanoma and breast cancer, but also for conducting thigr the metastatic phenotype. Hopefully, blood and tissue analyses
multicenter trial which will ultimately establish some rules about using molecular and immunologic markers will confirm the sequential
selected node dissection. You have also achieved validated resulggssage of tumor cells to regional lymph nodes and then to distant
of the findings at your own center. sites, thereby creating a therapeutic window of opportunity for lymph-

| have several questions. First, do you detect occult metastaseslenectomy while the tumor cells are confined to the sentinel nodes.
in the sentinel node by using multiple step section, immunohistoHowever appealing the theory underlying LM/SL, until the long-term
chemistry, or the RTPCR, and have you found that this has amesults of the MSLT are available, it remains a hypothesis with little
impact on management and actually alters outcome? Should thicientific support from randomized trials. | thank the American Sur-
technique be used in practice outside of a clinical trial? gical Association for the honor of presenting this paper.



