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Since the report on the sentinel lymph node (SLN) 
concept by Morton et al. (1), SLN biopsy has become 
a standard method for assessing occult metastases in 
regional lymph nodes in various cancers, including 
cutaneous malignant melanoma, head and neck 
squamous cell carcinoma, and breast cancer (1–3). 
The combined use of vital blue dye and radioactive 
tracer with a hand-held gamma probe in addition to 
preoperative lymphoscintigraphy is a reliable method 
to search for SLNs (4). The single-photon-emissi-
on computed tomography/computed tomography 
(SPECT/CT) system is also useful for determining the 
anatomical location of SLNs, though the specialized 
equipment is expensive (5, 6). Another method using 
CT-lymphography with a non-ionic contrast medium 
for identification of SLNs has been reported to be use-
ful in many institutions in Japan that do not have the 
necessary facilities for radioisotopes (7–9). The aim 
of this study was therefore to evaluate the efficacy of 
CT-lymphography compared with that of the ordinary 
method for identification of SLNs in patients with 
cutaneous melanoma.

PATIENTS AND METHODS
Eight patients (4 men and 4 women; age range 56–94 years; 
mean age 73.5 years) with cutaneous melanoma were included 
in this study at the Division of Dermatology, Tottori University 
Hospital, from March 2009 to April 2010 after informed consent 
had been obtained. The diagnosis was based on histopathologi-
cal examination. The study protocol was approved by the ethics 
committee of Tottori University.

CT-lymphography was performed using a multi-detector row 
helical CT scanner (Aquilion 64, Toshiba Medical Systems, 
Tokyo, Japan). A non-ionic contrast medium, iopamidol 
(Iopamiron 300, Bayer Schering Pharma, Osaka, Japan), 
was injected both intradermally and subcutaneously using 
a tuberculin syringe (27 gauge) around the primary lesion 
(1–5 ml per site), as previously reported (7–9). The injection 
site was then massaged gently for 5 min. CT images from 
the primary lesion to regional lymph nodes were obtained 
before and 10 min after injection. When an SLN was iden-
tified, a 3-dimensional CT image was reconstructed. In ad-
dition, preoperative lymphoscintigraphy with 99mTc-labelled 
phytate (Techne Phytate Kit, Fujifilm RI Pharma, Tokyo, Ja-
pan) was performed 4 days later in 7 patients (1 ml of 50–100 
mBq per site). At the time of surgery (next day), an ordinary 
combination method of dye (2% patent blue violet, 0.5–1 ml 
for sites) and radioactive tracer with a hand-held gamma probe 
for SLN mapping was used to compare the efficacy of identi-
fication by the two methods (the dye method only was used in 
one patient (patient 3)).

RESULTS

The characteristics of the patients are shown in Table 
I. Primary tumours were located on various areas of 
the extremities. The tumour thickness was 0.7–5 mm. 
SLNs were detected in 2 of the 8 patients (patients 
3 and 6) by CT-lymphography (Fig. 1). The primary 
tumour was located on the thigh in both cases. Lymph 
flow was recognized only in patient 3.
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Table I. Characteristics of patients

No.
Age, years/
sex

Tumour 
location

SLN 
location CT

Iopamidol 
ml

Dye+ 
RI

SLNs
n

Meta-
stasis

1 82/F Dorsum 
of hand

Axilla – 2 + 2 –

Cubitus – + 1 –
2 94/F Arm Axilla – 2 + 2 –
3 60/M Thigh Groin + 4 + 1 +
4 56/M Thigh Groin – 3.5 + 1 –
5 85/M 3rd finger Axilla – 1 + 3 –
6 60/M Thigh Groin + 5 + 1 –
7 73/F Thumb Axilla – 1 + 1 –
8 78/F Heel Groin – 4 + 2 –

Popliteus – + 1 –

F: female; M: male; SLN: sentinel lymph node; CT: computed 
tomography lymphography method; Dye+RI: dye+radio isotope method; 
+: detected; –: not detected.

Fig. 1. Sentinel lymph node (red colour; since the colour was faint it was 
converted into red) detected by 3-dimensional computed tomography image 
with iopamidol in patient 6 (arrows: the remains of the contrast medium 
injected at the site of the tumour).
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Using the ordinary combination method of dye and 
radioactive tracer with a hand-held gamma probe during 
surgery, SLNs (mean 1.9 nodes) were identified in all 
patients. Regional lymph nodes were located in the 
axilla or groin, although interval nodes (cubitus and 
popliteus) were also detected in two patients (patients 1 
and 8). Tumour cells were histopathologically detected 
only in an SLN of patient 3.

DISCUSSION

Immediate lymphadenectomy according to the results 
of SLN biopsy has been shown to improve overall 
survival (10). The SLN is usually identified using a 
combination of dye and radioactive tracer. However, 
there are many institutions that are not equipped with 
facilities for radioisotopes. Therefore, another method 
using CT-lymphography for SLN mapping has been 
attempted in patients with breast cancer (7–9). Re-
markably, Takahashi et al. (9) reported that the identi-
fication rate was 212 (96%) in 221 cases, in which the 
CT-lymphography method was used, which was better 
than the rate of 92% using a dye method.

In our study, SLNs were identified in all patients 
by an ordinary combination method. However, SLNs 
were identified in only 2 (25%) of the 8 patients by 
CT-lymphography, and signals from iopamidol in 
SLNs were relatively weak. In addition, a lymphatic 
pathway was recognized in only one patient. In some 
patients, CT images were repeated 30–60 min later, 
but SLNs were not detected (not shown). Although 
1–5 ml iopamidol was injected around the primary 
tumour of breast cancer (7–9), it was difficult to inject 
a large volume of iopamidol into the hand or foot of 
melanoma patients. There was a discrepancy in identi-
fication rate by CT-lymphography between our results 
and those of previous studies. It is unlikely that nodal 
status affected the identification of SLNs in this study 
because an SLN was also detected in patient 3 (SLN 
being positive for tumour cells). The primary tumour 
was located on the thigh in both cases with successful 
identification of SLNs. We speculate that an increased 
distance from the primary tumour to regional SLNs is 
related to a poorer detection by CT-lymphography. In 
addition, the number and size of lymphatic vessels at 
the site of injection could influence SLN mapping by 
the CT-lymphography method. It is difficult to identify 
an interval node, such as a cubital or popliteal lymph 
node, by CT-lymphography alone.

Our results indicate that the application of CT-lympho-
graphy instead of an ordinary method to map SLNs in 
cutaneous melanoma should be used with care. The or-
dinary combination method of dye and radioactive tracer 
with a hand-held gamma probe is the gold standard for 
SLN biopsy in patients with cutaneous melanoma.
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