
INVITED COMMENTARY

Reproducibility of Cutaneous
Lymphoscintigraphy: Same or Different
Lymphatic Routes and Sentinel Nodes After
Reinjection?

A lmost 10 y after the clinical intro-
duction of the sentinel node procedure
for cutaneous melanoma (1), both the
diagnostic and the prognostic accuracy
of the method are now well estab-
lished. By combining preoperative
lymphoscintigraphy with intraopera-
tive g probe and blue dye–assisted de-
tection, one can detect the sentinel
node in nearly all patients (2–4). A
30-patient learning phase appears to be
sufficient to obtain a detection rate of
virtually 100% (3). At The Nether-
lands Cancer Institute, the evaluation
of the results of the first 200 melanoma
patients who underwent a sentinel
node biopsy from 1993 showed a 3-y
overall survival rate of 93% if the sen-
tinel node was tumor negative and
67% if the sentinel node was tumor
positive (4). Other investigators have
also shown the prognostic value of the
tumor status of the sentinel node (5).

Preoperative cutaneous lymphoscin-
tigraphy appears to be an important first
step in lymphatic mapping for sentinel
lymphadenectomy. It serves five pur-
poses: to point out the draining lymph
node field at risk for metastatic disease,
to indicate the number of sentinel nodes,
to help distinguish first-tier nodes from
secondary nodes, to detect sentinel nodes
in unpredictable locations, and to mark
the location of the sentinel node on the
skin. With an interobserver agreement of

more than 98% (6), cutaneous lympho-
scintigraphy is particularly useful for
lymphatic mapping of sites, such as the
head, neck, and trunk, in which lym-
phatic flow to more than a single adja-
cent predictable nodal group may vary
from 40% to 75% (7,8). At these sites,
lymphoscintigraphy did extend the pre-
dicted area of ambiguous lymphatic
drainage from primary axial melanomas
to 11 cm on either side of the midline or
above and below Sappey’s line (the
gently curved line drawn on skin be-
tween a point 2 cm above the umbilicus
and the level of the second lumbar ver-
tebra on the back) instead of the usual
limit of 2.5 cm from these lines when
anatomic guidelines are followed (9).
This ability to reliably identify drainage
routes enables lymphoscintigraphy to
predict more than 98% of the basins that
contain lymph node metastases (10).

Against this background of large in-
dividual variability in lymphatic drain-
age, the assessment of reproducibility
of cutaneous lymphoscintigraphy for
sentinel node detection is of great im-
portance. A lack of reproducibility
may increase false-negative rates and
the risk of melanoma recurrence. In the
study presented by Rettenbacher et al.
(11) in this issue ofThe Journal of
Nuclear Medicine, a reproducibility of
84% on the basis of 100 patients was
found. In 59 of these patients, the pri-
mary tumor was on the trunk, head, or
neck. These findings are concordant
with reproducibilities of 85% and 88%
found for cutaneous lymphoscintigra-
phy in 1996 in two smaller series of
patients (12,13). The finding that lym-
phoscintigraphy is not always repro-

ducible may be explained by small dif-
ferences in injection technique or in
the variation of tracer particle compo-
sition. Also, patient-related factors
such as previous exertion, body hydra-
tion, and variation in oncotic and hy-
drostatic pressure of blood may play a
role (14). Finally, the time interval af-
ter excision of the melanoma may be
important because granulation tissue is
gradually replaced by more dense and
compact fibrous tissue in the process of
wound healing. In the two previous
reproducibility studies, the time inter-
val for reinjection varied from 2 d to 4
wk, and similar injection site–to–tu-
mor distances for both lymphoscintig-
raphy examinations were taken. In the
study of Rettenbacher et al., reinjection
was performed the day after the first
lymphoscintigraphy examination, with
margins of 10 mm from the tumor site
instead of the 2–5 mm used for the first
injection. The trend in management of
melanoma is toward narrower diagnos-
tic excisions, and a margin of 2 mm is
currently recommended (15). Despite
going against this trend, this article
provides interesting data that deserve
comment. Expanding the margins for
injection caused the sentinel node vi-
sualization rate to increase from 93%
(by narrow injection margins) to
100%, including visualization of all
sentinel nodes previously detected by
the first lymphoscintigraphy examina-
tion. Further, additional sentinel nodes
were displayed in 16 patients. In 2 of
them, an additional basin was found in
the contralateral axilla, and in 1, in the
ipsilateral groin. An important ques-
tion arises from these findings: Is the
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more distant injection more accurate?
As stated by the authors, it might be.
On the other hand, expanding the in-
jection distance from the site of the
primary tumor may increase the am-
biguous zone of drainage, cross a lym-
phatic watershed, and visualize addi-
tional basins not really related to
drainage of the tumor site. Further, a
93% sentinel node identification rate
with injection closer to the biopsy scar
is low compared with what other in-
vestigators have reported (2–4). These
aspects and the fact that none of the
additional sentinel lymph nodes was
found to contain metastases lead to
some caution in considering the more
distant injection as a new standard. Its
application as yet would be recom-
mended to nuclear medicine physi-
cians, and also to surgeons with re-
spect to the use of blue dye, only in
patients with scar hypertrophy or in-
flammation after excisional biopsy or
in patients with no visualization after
standard injection technique.

Another important aspect of the
study of Rettenbacher et al. (11) con-
cerns the 76% concordance found for
lymph channel visualization between
both injection techniques. This rate is
clearly lower than the concordance
found for sentinel nodes and draining
lymphatic basins. It can be concluded
that, although expansion of tracer in-
jection margins activates different
lymph channels for drainage in one of
every four patients, in only a few pa-

tients is this accompanied by addi-
tional draining sentinel nodes and ba-
sins, and never at the expense of the
originally identified routes. This cer-
tainty that, despite the existence of var-
ious Caesars and many ways, all routes
eventually lead to Rome, can be of
assistance only for the definitive con-
firmation of lymphoscintigraphy as an
essential test for preoperative lym-
phatic mapping in cutaneous mela-
noma. It confirms also that the best
strategy to detect the sentinel node
rests on the combination of scintigra-
phy, g probe, and blue dye.
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