
ORIGINAL ARTICLE

99Tc Nanocolloid sentinel node procedure
in thyroid carcinoma

Isabella Merante Boschin & Antonio Toniato &

Andrea Piotto & Eric Casal Ide & Dario Casara &

AnnaMaria Guolo & Domenico Rubello &

MariaRosa Pelizzo

Received: 13 May 2008 /Accepted: 13 June 2008 / Published online: 15 July 2008
# Springer-Verlag 2008

Abstract
Purpose The purposes of this study were to investigate the
efficacy of radiocolloid lymphoscintigraphy and of hand-
held gamma probe procedure for sentinel lymph node
biopsy (SLNB) in papillary thyroid carcinoma (PTC) and to
evaluate its results in clinical staging.
Materials and methods Sixty-five PTC consecutive patients
entered the study. Patients underwent radiocolloid lympho-
scintigraphy before surgery. Intraoperative sentinel lymph
node (SLN) localization was performed using a handheld
gamma probe. They were followed up at 2, 6 months, and
yearly.
Results SLN metastases were diagnosed in 52%. Fifty-one
patients underwent ablative 131-I therapy. The mean Tire-
oglobulin level in N0 vs N1 cases was 2.2 ng/ml vs 4.73
( p=0.03) and 0.68 vs 2.1 ng/ml ( p=0.005) before and after
131-I therapy, respectively.
Conclusions In patients classified N0 by SLNB, ablative
131-I therapy could be avoided.
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Introduction

Intraoperative lymphatic mapping with sentinel lymph node
(SLN) biopsy has become a revolutionary concept in the

management of solid malignancies [1]. The SLN is defined
as the first lymph node draining a regional lymphatic basin
[1, 2]. Lymphatic mapping and SLN biopsy (SLNB) using
both vital dyes and radioisotopes have been proven to be
accurate in predicting the nodal status in melanoma and
breast cancer [1–3]. SLNB has been developed as an
alternative to elective lymph node dissection in patients
with clinically node-negative disease [1–4]. Kelemen PR
et al. in 1998 [5] pioneered the vital blue dye technique for
SLNB in 17 thyroid cancer patients, while subsequent reports
by Gallowitsch HJ et al. [6] and Rettenbacher L et al. [7]
described the use of a radiotracer with intraoperative
counting using a handheld gamma probe.

Since these first reports, a number of other studies have
demonstrated that SLNB is indeed an accurate technique
for obtaining information about cervical lymph node
involvement in patients undergoing thyroidectomy [8–11].

The prognostic value of lymph node metastases in
papillary thyroid carcinoma (PTC) is still controversial,
and the clinical role of SLN in PTC is debated [12–18]. The
purposes of this study were: (a) to investigate the efficacy
of radiocolloid mapping of thyroid lymphatic drainage;
(b) to set up an accurate technical procedure for SLNB with
the handheld gamma probe; (c) to evaluate the effectiveness
of SLN procedure on postoperative clinical staging.

Material and methods

From July 2005 to March 2007, 65 patients affected by PTC
entered the study. The criteria of inclusion in this study were
the following: (a) the diagnosis of PTC at preoperatory
FNAC, (b) the monofocality of PTC, (c) N0 at clinical and
ultrasonographic examinations, (d) the absence of distant
metastases, (e) no previous neck surgical treatment.
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Patients underwent node dissection according to the SLN
procedure that was just described in our previous study
[10]. Lymphoscintigraphy was performed 3 h before
surgery using a single intratumoral injection of a nano-
colloidal solution labeled with 99Technetium (Nanocoll,
GE Healthcare), in normal saline, administered under US
guidance in Nuclear Medicine Unit. Immediately after
intratumoral injection, a sequential scintigraphic acquisition
was obtained using a single head (Siemens, Orbiter 75) or
dual head gamma camera (Siemens, Ecam) coupled with a
low-energy high resolution collimator. Multiple lympho-
scintigrams were collected, 120 s per frame, in anterior and
oblique position, followed by multiple static scintiscans
until a clear visualization of sentinel node or nodes. The last
image (90 min after injection) was acquired using a 57Co
flat source below the patient to obtain neck and body
profile. In this last image, the total counts of all nodes
visualized and background activity was measured by means
of regions of interests (ROI). Intraoperative SLN localiza-
tion was performed using a handheld gamma probe
(ScintiProbe MR 100, Pol. Hi. Tech., Carsoli, Italy) with
automatic peak for 99mTc-140 keV using probes of
different diameter size (11 or 15 mm) and variable time
count rate (1–4 s) depending on SLN activity. The probe
was placed in a sterile surgical wrap, and before surgical
incision, it was slowly moved from the injection site to the
two lateral cervical regions to check out any radio-seeking
site that was marked on the patient skin. Then, after a
standard cervicotomy via a transversal incision, extended
between the bodies of the two sternocleidomastoid muscles,
the thyroid was exposed; after thyroidectomy, using the
gamma probe, the central compartment was bilaterally
scanned for hot spot investigation. The hottest node and
all nodes with a count rate of more than 10% of the hottest
node were removed. Then, on the basis of lymphatic map
obtained by scintigraphy, the lateral compartment of the neck
was scanned, and all nodes with at least 10% of the hottest
node were removed. Only SLNs were sent to the frozen
section and only when one or more lymph nodes showed
thyroid cancer metastasis did the surgeon performed an
enlarged node dissection of the involved compartment. The
thyroid and all lymph nodes resected were stained for H and
E and cytokeratin.

At the end of node dissection, the central and the lateral
compartments were scanned by handheld gamma probe to
verify the absence of radioactivity.

All patients underwent 131I Whole Body Scan (WBS),
and they received 131I therapy when necessary. Patients
were followed up at 2, 6 months after treatment and then on
a yearly basis. Follow-up consisted of clinical examination,
measurements of Thyroglobuline (Tg) and anti-Thyroglo-
buline antibodies, high resolution 10 MHz neck ultrasound
and rhTSH 131I WBS. Statistical analysis was performed

by Wilcoxon test comparing postoperative Tg values in N0
vs N1 patients. A p value<0.05 was considered statistically
significant.

Results

There were 48 females and 17 males, the mean age was
43.2 years (range 20–69). The average tumor size was
1.7 cm (range 0.5–4.3 cm). The single intratumoral dose of
the nanocolloidal solution labeled with 99Technetium
injected under US guidance had a mean value of 5.5 MBq
(range 4–7) in 0.1–0.3 ml of normal saline.

Sequential limphoscintigraphy was able to identify at
least one SLN in 64 out of 65 cases (98.5%). In particular, in
ten out of 64 (16%) cases, one SLN was visualized, two
nodes in 13 out of 64 (20%), three nodes or more in 41 out of
64 (64%). The mean number of individualized SLNs was 3.9
(range 1–6). Using intraoperative handheld gamma probe,
the surgeon was able to find at least one SLN in all cases. In
particular, only one radioactive node was removed in 14 out
of 65 cases (21.5%), two nodes in 14 out of 65 cases
(21.5%), three nodes or more in 37 out of 65 cases (57%).

All patients underwent total thyroidectomy and node
dissection on the basis of SLN procedure. According to
UICC-TNM staging, 34 cases (52%) were classified T1,
multifocal in seven cases, five cases (8%) T2, and 25 cases
T3 (38%), multifocal in five cases. One case was classified
as micro-/macro-follicular adenoma at final histology. SLN
metastases were diagnosed in 34 out of 65 cases (52%): in 18
cases, the hottest SLN was positive (1st SLN), in 16 cases,
the second and/or the third SLN. In 11 cases, only one SLN
was involved, in 23 cases, two or more.

The average duration of follow-up was 17.5 months (range
2–31). All patients underwent 131I Whole Body Scan (WBS)
at 2 months after surgery. Fifty-one patients underwent
ablative 131-I therapy, in particular, 48 cases (26 cases N0
and 22 cases N1) for thyroid residual at 131-I WBS (mean
84 mCi, range 50–100) and three cases (N1) for suspected
lymph node at 131-I WBS (mean 118 mCi, range 50–150).

The mean value of Thyroglobuline (Tg) in N0 vs N1
patients was 2.2 ng/ml (range 0.5–15) vs 4.73 ng/ml (range
0.5–18; p=0.03) and 0.68 ng/ml (range 0.5–1.0) vs 2.1 ng/ml
(range 0.5–17) before and after 131-I therapy, respectively
(Table 1).

Table 1 Statistical analysis by Wilcoxon test comparing thyroglobu-
line values in N0 vs N1 patients

Thyroglobuline measurement N0 N1 P value

Before 131 I therapy 2.2 4.73 0.03
After 131I Therapy 0.68 2.1 0.005
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Discussion

The thyroid gland has an extensive network of draining
lymphatics, both intraglandular and extraglandular [3, 20–21].
Not surprisingly, the central neck compartment is most
commonly involved with metastatic disease in patients with
PTC; however lateral and mediastinal compartment disease
is also common [10–21]. A number of studies have
specifically examined the pattern of metastatic disease in
PTC patients [12–19]. Ahuja S et al. demonstrated lymph
node metastases along the jugular vein in 79% of 57 PTC
patients [14]. Gimm O. et al. examined the pattern of nodal
metastasis in 35 PTC patients and found node metastases in
the central compartment in 83%, in the lateral compartment
in 54%, and in the mediastinal compartment in 3% [16]. In
119 PTC patients, Mirallie E. et al. demonstrated central
compartment metastases in 51% and lateral compartment
metastases in 47% [19]. It is important to recognize that the
reported incidence of regional lymphatic metastases identi-
fied in PTC patients varies according to the extent of nodal
dissection carried out [3, 13, 17].

None of the commonly utilized thyroid cancer risk
assessment systems, AMES [22], AGES [23], MACIS
[22], GAMES [24], and TNM [25] have demonstrated that
neck nodal metastases correlate with patient survival. In an
extensive literature review on this topic, Grebe SK and Hay
ID concluded that in PTC patients, nodal disease at
presentation was not predictive of patient survival [26]. In
a meta-analysis of 16 studies, Witte J et al. were unable to
demonstrate any relationship between nodal metastases and
survival in differentiated thyroid carcinoma (DTC) patients
[27]. Mazzaferri EL et al. demonstrated that in a cohort of
1,355 DTC patients, those with cervical metastases had a
higher disease recurrence rate at 30 years [28]. Similar
results were obtained by Toniato A. et al. in 2008 [29].

The identification and the remotion of the SLN have
allowed the detection of microscopic metastatic disease;
through the selective lymph node dissection, the SLN
procedure can avoid unnecessary nodal dissection, associ-
ated to a higher morbidity. SLN can be performed using
vital dye technique [30–32], lymphoscintigraphy and
gamma probe [6–8, 10], and combined technique using
both vital dye and radiotracer [33].

In this study, we considered not only the safety and
accuracy of the radio-guided technique in detecting the SLN,
but even the follow-up of patients underwent SLN biopsy.

The SLN was individualized in 98.5% of patients at
lymphoscintigraphy and in all cases with intraoperative
gamma probe. According to our experience, the SLN
mapping and detection with intratumoral-injected radio-
colloid is an easy and accurate procedure, and it offers
significant advantages over the vital dye technique, just
described in our previous studies [31].

SLN metastases were diagnosed in 34 out of 65 cases
(52%): the rate of nodal involvement is very high considering
that all patients were defined N0 preoperatively. In 16 cases
(47%), the second and/or the third SLN was positive: we un-
derline that it is necessary to remove not only the hottest SLN
but all nodes with a count higher than 10% of the hottest node.

131I WBS and Tg measurements confirmed SLN in PTC
as a reliable procedure: patients defined N0 at SLN technique
were all confirmed by rhTSH 131-I WBS and Tg measure-
ment. The SLN procedure may be considered a criteria to
select patients in view of the ablative 131-I therapy. In
patients defined N0, at SLN technique, ablative 131-I
therapy could be avoided, while in patients defined N1 at
SLN biopsy, a therapeutic dose could be directly proposed.
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