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Abstract

Purpose This was a retrospective study to detect and map
the extent of disease in recurrent medullary thyroid
carcinoma (MTC) using the novel PET somatostatin
analogue °®*Ga-DOTATATE and conventional '*F-FDG
positron emission tomography/computed tomography
(PET/CT).

Methods Eighteen patients (13 men, 5 women, median age:
54 years) who had previously been operated on for MTC
and presented with biochemical (raised calcitonin levels)
and/or imaging evidence of recurrence underwent both
*Ga-DOTATATE and '’F-FDG PET/CT within a maxi-
mum interval of 4 weeks (median interval of 1 week).
®8Ga-DOTATATE- and '®F-FDG-avid lesions were
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recorded per patient as well as per region in six distinct
regions: (1) thyroid bed—Iocal recurrence, (2) cervical
lymph nodes, (3) mediastinum, (4) lungs, (5) liver and (6)
bones. The **Ga-DOTATATE and '*F-FDG PET/CT find-
ings were classified as positive or negative on visual
interpretation. These findings were further characterised as
concordant or discordant, depending on whether there was
agreement or discrepancy in imaging with the two radio-
tracers. A separate analysis of the unenhanced CT compo-
nent of the examination was performed. Verification of the
lesions was achieved by histopathological analysis, further
imaging studies and clinical follow-up.

Results ®*Ga-DOTATATE PET/CT imaging achieved dis-
ease detection in 13 of 18 and '*F-FDG PET/CT in 14 of 18
patients. These results corresponded to per-patient sensitiv-
ities of 72.2% [95% confidence interval (CI): 46.4—89.3%]
for ®®Ga-DOTATATE versus 77.8% (95% CI: 51.9-92.6%)
for ""F-FDG (non-significant difference). '*F-FDG revealed
a total of 28 metastatic MTC regions and **Ga-DOTATATE
23 regions. In ten patients a discordant tracer pattern of per-
region and/or per-lesion distribution of recurrent disease
was observed, while in four patients a concordant pattern
was noted (no lesions were detected by either modality in
the remaining four patients).

Conclusion Neither '*F-FDG nor **Ga-DOTATATE PET/
CT can fully map the extent of disease in patients with
recurrent MTC, although '*F-FDG PET/CT may identify
more lesions. However, ®®Ga-DOTATATE PET/CT can be a
useful complementary imaging tool and may identify
patients suitable for consideration of targeted radionuclide
somatostatin analogue therapy.

Keywords Medullary thyroid carcinoma - Positron emission
tomography - '*F-fluorodeoxyglucose - **Ga-DOTATATE
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Introduction

Medullary thyroid carcinoma (MTC) is a rare tumour
accounting for 3-5% of all thyroid malignancies. MTC
metastasises early to cervical lymph nodes (55-75% of
cases), mainly in the central compartment of the neck
[1-3]. Distant metastases of MTC are detected in 10-15%
of patients at initial presentation and typically occur in the
mediastinum, lungs, liver and bone [1, 4]. Serum
calcitonin (Ct) is the most accurate hormonal tumour
marker of MTC for initial diagnosis, monitoring the
effects of treatment and detection of recurrent disease
[4, 5]. Total thyroidectomy with extensive neck dissection
is the only effective curative treatment, targeting the
removal of the entire neoplastic burden [2, 6]. Even after
such aggressive surgery, 40% of patients have persistent
disease, as indicated by measurable Ct levels, while
another 10% with undetectable postoperative Ct will later
develop tumour recurrence [4, 7]. The early detection of
residual/recurrent tumour and the accurate evaluation of
the extent of disease are crucial steps in therapeutic
management, with a view to curative surgery as the
primary treatment strategy. Systemic treatment modalities
(radiotherapy, chemotherapy, tyrosine kinase inhibitors
and radionuclide therapy) are applied, albeit with limited
success in extensive metastatic disease [6, 8].

Numerous imaging techniques have been used to detect
recurrent MTC. Morphological cross-sectional imaging
methods (neck ultrasound, CT, MRI) as well as scinti-
graphic imaging techniques with planar and single photon
emission computed tomography (SPECT) acquisitions and
the use of different radiotracers (pentavalent DMSA,
I21.MIBG and '"In-octreotide) have been only partly
successful in this context. In particular, the latter demon-
strated less than satisfactory sensitivity [6, 9, 10] owing to
inherently poor spatial resolution and lack of anatomical
corroboration. The advent of positron emission tomogra-
phy/computed tomography (PET/CT) brought about dra-
matic improvements in image spatial resolution and
anatomical lesion localisation. The vast majority of PET
oncology studies are being performed with 'SF-FDG, a
glucose analogue, which has been successfully used to
detect malignant cells with increased glucose metabolism.
Though established as an imaging standard for many cancer
types [11] with increased glycolytic load, '®F-FDG has
produced suboptimal results in MTC patients and a
considerable number of false-negative studies, especially
in patients with low Ct levels [12].

Owing to their neuroendocrine origin and behaviour,
MTC cells express somatostatin receptors on their surface.
In vitro reverse transcriptase polymerase chain reaction
(RT-PCR) studies, in MTC cell lines, have identified
somatostatin receptor 2 (SSTR2) and 5 (SSTRS) as the

@ Springer

most frequent subtypes expressed in this tumour [13, 14];
however, immunohistochemical studies have produced
generally low estimates for SSTR density [15]. In vivo
detection of SSTR expression has, so far, been the
molecular basis for tumour imaging with radiolabelled
somatostatin analogues in SPECT imaging, such as
"n-octreotide. °®Ga-DOTATATE is a novel PET tracer
which consists of DOTA-pPhe', Tyr*-octreotate (DOTA-
TATE), an SSTR2 analogue labelled with °*Ga, a
generator-derived positron emitter isotope (half-life
68 min). **Ga-DOTATATE has high affinity for SSTR2
[16], demonstrates fine target to non-target imaging
properties and has already shown satisfactory sensitivity
in neuroendocrine tumour imaging [17]. Thus prompted, we
tried to investigate °®Ga-DOTATATE’s diagnostic perfor-
mance in the detection of recurrent MTC. Moreover we
performed direct comparisons of the utility of **Ga-DOTA-
TATE and '8F-FDG in these patients; the added value of the
unenhanced CT component of the PET/CT examination was
also evaluated. In this way, we attempted to detect and map
the whole tumour burden by exploiting two distinct features
at the cellular level, namely somatostatin receptor expression
and glucose metabolism. We also attempted to reveal
probable clinical implications of combined ®*Ga-DOTA-
TATE and "®F-FDG imaging, e.g. with respect to staging,
correlations with tumour markers, clinical decision making
or selection of candidate patients for radionuclide therapy.

Materials and methods

The retrospective analysis included 18 patients (13 men, 5
women, age range: 3475 years, median age: 54 years) with
recurrent histologically proven sporadic MTC, who had
contemporaneous '°F-FDG and *®Ga-DOTATATE PET/CT
imaging tests from September 2005 to December 2008.
Informed consent was obtained from all patients prior to
imaging studies. Studies had been performed in two centres:
the Institute of Nuclear Medicine, University College Hospi-
tal, London and the Singapore PET and Cardiac Imaging
Centre, Singapore. PET/CT imaging was performed either:

(a) For the detection of occult disease in cases of raised Ct
levels (patients 13-18, Table 1)—in these cases
previous conventional imaging tests (ultrasound, CT)
were negative or inconclusive—or

(b) For the assessment of the extent of residual, recurrent
or metastatic disease (patients 1-12) suggested by
clinical examination or other imaging modalities. The
interval between the two studies ranged from 0 to
4 weeks (median interval 1 week), which was
considered sufficiently short for a relatively slowly
progressive tumour such as MTC.
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All patients had previously undergone total thyroidecto-
my together with lymph node dissection for MTC. Four of
them (patients 1, 2, 7 and 13) had additional neck
operations for disease recurrence. Patients’ Ct levels were
recorded and are presented in Table 1. In all cases the
interval between the measurement and PET/CT imaging
was less than 1 month.

%8Ga —DOTATATE labelling

The commercially available **Ge/*® Ga generator (Eckert &
Ziegler, Berlin, Germany and originating from Obninsk,
Russia) was washed beforehand with 1.25 ml of 0.1 N
ultrapure 30% HCL, while the generator was eluted with
1 ml of 0.1 N HCL. Thus, a high amount of *®Ga was
obtained with minimal **Ge breakthrough [15].

Afterwards, an aliquot of 50 ml (~50 mg) DOTATATE
(Bachem, Weil am Rhein, Germany) was dissolved in
100 ml of 0.01 N sodium acetate buffer and mixed with
200-800 MBq “®*Ga. The pH of the solution was adjusted to
pH 3.5-4 with HCL or sodium acetate buffer as appropri-
ate. The buffered solution was incubated at 95°C for 10 min
in a heating block (VWR International, West Chester, PA,
USA) and then subjected to sterile filtration using a Millex
0.22 mm filter (Millipore, Billerica, MA, USA). The
labelling yield was analysed by instant thin-layer chroma-
tography (ITLC-SG, Pall Inc., Putnam, CT, USA) and
HPLC using a Luna 5 mm, C18 (2) 50 x 3.0 mm column
(Phenomenex, Torrance, CA, USA) and an acetonitrile-
water gradient.

Imaging protocols

PET/CT studies were performed in the Institute of Nuclear
Medicine, University College Hospital using GE Discovery
(GE Healthcare, Waukesha, WI, USA) and in the Singapore
PET and Cardiac Imaging Centre using Philips Gemini
TOF (Philips Healthcare, Best, The Netherlands) dedicated
combined PET/CT scanners; whole-body examinations
(mid-brain to mid-thigh) were performed with the patient
in the supine position. Thirteen patients (1-9 and 13-16)
were scanned on the GE scanner and the other five on the
Philips Gemini TOF (time of flight) scanner. Since the
Philips Gemini TOF is designed for a lower dose of
injected tracer, these patients received 195-220 MBq of
'"F_-FDG, whereas the patients scanned on the GE scanner
with BGO crystal detectors received approximately 370—
550 MBq '"*F-FDG. PET/CT images were acquired from 50
to 75 min post-injection on both scanners.

For “®Ga-DOTATATE PET/CT imaging, 120220 MBq
of activity was administered on the GE scanner, with 90—
110 MBq on the Philips TOF scanner. The images were
acquired 45—-60 min post-injection. No adverse effects were

@ Springer

observed after the injection of ®*Ga-DOTATATE; there
were no technical problems performing a same-day
"¥E_FDG and ®*Ga-DOTATATE PET/CT protocol.

CT data were acquired using the four 3.75-mm detectors,
a pitch of 1.5 and a 5-mm collimation on the GE system
and 64 0.625-mm detectors, with a pitch of 0.829 and a
collimation of 64x0.625 on the Philips system. The CT
exposure factors for all examinations were 120-140 kVp
and 80 mAs. A separate data set of thoracic CT images was
reconstructed with an appropriate algorithm for lung
imaging. Maintaining patient position, a whole-body PET
emission scan was performed, covering an area identical to
that covered by CT. '"®F-FDG PET acquisitions were carried
out in 2-D mode (5 min per bed position) on the GE
scanner and in 3-D mode (time of flight) on the Philips
system (1.5 min per bed position). ®*Ga-DOTATATE PET
examinations were acquired in 3-D mode on both scanners,
with added TOF technology on the Philips system. PET
images were reconstructed using CT for attenuation
correction. Transaxial PET emission images of 4.3x4.3x
425 mm’® were reconstructed using ordered subsets
expectation maximisation with 2 iterations and 28 subsets
for 2-D mode and 3 iterations and 25 subsets for 3-D mode.
The axial field of view was 148.75 mm, resulting in 35
slices per bed position on the GE system. On the Philips
system the PET data were acquired in list mode and
reconstructed using the time of flight algorithm. The axial
field of view for the Philips system was 180 mm, resulting
in 36 slices per bed projection.

An experienced nuclear medicine physician (J.B.B.) and
a radionuclide radiologist (B.G.C.) reviewed all PET/CT
examinations in consensus. Any focus of ®*Ga-DOTATATE
or '"®F-FDG superior to background in an unexpected
location was interpreted as positive/abnormal. The lesions
were recorded per patient as well as per region in six
distinct regions: (1) thyroid bed—Iocal recurrence, (2)
cervical lymph nodes, (3) mediastinum—hila, (4) lungs,
(5) liver and (6) bones. The CT data were independently
reviewed by a radionuclide radiologist (B.G.C.) for lesions
not visualised on PET imaging. The unenhanced CT was
regarded as diagnostic in the evaluation of lung nodules and
bone lesions. Multiple lung nodules in a miliary pattern
were considered malignant. Bone lesions were character-
ised as malignant depending on their localisation (involving
the vertebral body and/or pedicle) and appearance (osteol-
ysis, cortical destruction or focal sclerosis). Additionally,
nodal disease >1 cm in the neck, hilar and mediastinal
regions was assessed. The conspicuity of these lesions on
unenhanced CT was to some extent dependent on the neck
and mediastinal fat content, which was variable.

Positive imaging findings were confirmed by one of the
following criteria: positive histopathological results from
surgical resections or biopsy specimens, presence of a
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lesion at the corresponding site on conventional imaging
studies or increase in the size of a lesion on follow-up
studies. For both ethical and practical reasons, not every
lesion interpreted as positive could be evaluated by
histology (gold standard). Imaging results were character-
ised as concordant when there was agreement in lesion
identification with both tracers (Fig. 1) and as discordant
(Figs. 2 and 3) in cases of discrepancy between ®*Ga-
DOTATATE and "®F-FDG uptake. Sensitivity was calculat-
ed for ®®Ga-DOTATATE and '"*F-FDG PET/CT imaging on
a per-patient basis. All of the patients in the study were
regarded as “positive” for MTC since they had biochemical
(raised Ct levels) or previous imaging evidence of disease
recurrence. Each patient with at least one verified malignant
lesion was counted as “true-positive”. The other patients
with negative ®*Ga-DOTATATE or '*F-FDG PET/CT
studies were considered as “false-negative”.
Semi-quantitative indices (standardised uptake values,
SUVs) of the uptake of '*F-FDG and ®®*Ga-DOTATATE
were calculated for positive lesions according to the

formula SUV = 0. o
/g

, where Q; = the activity in the

lesion in mCi/ml, Qj,; = the activity injected in mCi and
BW = the patient’s body weight in grams. The maximum
SUV (SUV,..x) was recorded for each lesion after
manually applying regions of interest (ROIs) in the
transaxial attenuation-corrected PET slices, around the
pixels demonstrating the greatest accumulation of each
tracer. Comparisons between SUVs of *®Ga-DOTATATE
and '*F-FDG have not been performed, since
%8Ga-DOTATATE exhibits totally different pharmacoki-
netic properties and biodistribution from '|F-FDG.
%8Ga-DOTATATE uptake represents somatostatin receptor
density [17, 18] rather than cell metabolism, so a direct
comparison of quantitative measures (SUV) with
corresponding '*F-FDG SUV values would not be
straightforward.

68Ga-DOTATATE

0:"?

Results

%8Ga-DOTATATE PET/CT imaging detected at least one
site of malignant disease in 13 of 18 patients, while
"E_.FDG PET/CT was positive in 14 of 18 patients. Per-
patient analysis demonstrated a sensitivity of 72.2% [95%
confidence interval (CI): 46.4-89.3%] for ®*Ga-DOTA-
TATE versus 77.8% (95% CI: 51.9-92.6%) for '*F-FDG.
This difference was not statistically significant (McNemar’s
test, p value=0.056). There was only one case of per-
patient discordance between °®*Ga-DOTATATE and
"F.FDG; this was in patient 7 with a loco-regional
recurrence that demonstrated avidity for '*F-FDG but not
for ®*Ga-DOTATATE. No other patient presented positive
results with one tracer and negative results with the other
(Table 1). Detection of occult MTC was achieved with both
tracers in two of six patients. At least one site of metastatic
disease was detected in all 12 patients of the other subgroup
who had been evaluated for the extent of residual or
recurrent disease.

A total of 55 countable lesions were detected on
%8Ga-DOTATATE and 72 on '*F-FDG PET/CT. Subsequent
per-region analysis revealed 28 regions to be positive on
"E_.FDG PET, compared with 23 on °®Ga-DOTATATE
imaging. Comparisons between tracers revealed four
patients (6, 8, 15 and 17) who had a completely concordant
pattern of recurrent disease with both tracers; in the other
ten patients at least one discordant lesion was recorded.
Most of the discrepancies were noted in the liver, lung and
skeleton regions. In two patients (3 and 4) (Fig. 2),
"¥E_FDG-avid liver metastases were detected which were
all negative on ®*Ga-DOTATATE imaging. In contrast, in
patient 2 (Fig. 3), ®*Ga-DOTATATE detected two liver
lesions, of which one was also positive on 'F-FDG PET.
Discordant bone metastatic disease was noted in five
patients with skeletal metastases. This was most notable
in patients 3 and 9, who had the greatest tumour load in this

1BFDG

sa.{

Fig. 1 Patient 8. Cross-sectional CT (left panel), **Ga-DOTATATE (middle panel) and "F-FDG PET (right panel) images. There is an enlarged
(2.7x2.3 cm) left upper cervical (level II) lymph node (arrow) which is avid on both ®*Ga-DOTATATE and '®F-FDG (concordant lesion)
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Fig. 2 Patient 4. Cross-sectional CT (left panel), **Ga-DOTATATE
(middle panel) and "SF-FDG PET (right panel) images. An '*F-FDG-
avid liver metastasis (arrow) is noted which shows no avidity for

study and presented with extensive metastatic bone disease.
Patient 3 demonstrated a lot more '*F-FDG-avid bone
lesions than ®®Ga-DOTATATE-avid lesions, while the
opposite pattern of tracer uptake was noted in patient 9,
with bone disease being more avid for **Ga-DOTATATE
than '*F-FDG.

In this series, review of the CT data added significant
diagnostic information in only one patient: in patient 3,
multiple lung nodules were detected; most were very small
(<5 mm) and outside the spatial resolution of PET but one
in the middle lobe was 16 mm. Bone lesions in our patients
could be detected on the CT images, but were more easily
and accurately recognised by the use of the radiotracers
(either ®®*Ga-DOTATATE or '*F-FDG).

Recent Ct levels (<1 month from PET imaging) were
available for 16 of 18 patients (range: 37-15,600 pg/ml,
median: 208.5 pg/ml) (Table 1). Though the number of
patients was too small to allow for statistical analysis,
higher Ct levels generally corresponded to a greater
detected tumour burden (higher number of lesions) (Spear-
man’s correlation coefficient p value = 0.034). No
correlation was found between SUVs of both tracers and

Fig. 3 Patient 2. Cross-sectional CT (left panel), **Ga-DOTATATE
(middle panel) and '*F-FDG PET (right panel) images. There is a
metastasis on the liver dome demonstrating avidity for *3Ga-
DOTATATE (thin arrow) but not for 'F-FDG (discordant lesion).
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$8Ga-DOTATATE

$Ga-DOTATATE

1BEDG

o &%

%8Ga-DOTATATE (discordant lesion). Of note, the intense 8Ga-
DOTATATE physiological distribution in the spleen and to a lesser
degree in the liver

Ct levels (Spearman’s correlation coefficient p value = 0.92
for "*F-FDG and p value = 0.45 for **Ga-DOTATATE).

Discussion

To our knowledge, this is one of the first attempts to detect
and map the entire extent of disease in patients with
recurrent MTC by the use of the novel PET tracer
®8Ga-DOTATATE. This tracer appeared to be nearly as
effective as '®F-FDG in identifying recurrent MTC.
Although calculated sensitivity was marginally less for
%8Ga-DOTATATE than for '*F-FDG (72.2 vs 77.8%), this
difference was not statistically significant. The pattern of
tracer uptake seemed to be more or less in accordance with
that of '®F-FDG in a considerable number of regions. The
total number of countable lesions detected by '*F-FDG was
higher (72 vs 55), but with the exception of patient 7 there
was no overall change in staging between ®*Ga-DOTA-
TATE and '"®F-FDG imaging. In three patients (8, 15 and
17) in whom disease was confined to the neck and curative
surgery option could be offered, there was a complete

1BFDG

4

-
5

Normal uptake pattern of '®F-FDG in the heart is noted. There is
physiological **Ga-DOTATATE distribution in the spleen (arrow-
head), the stomach (thick arrow) and the rest of the liver parenchyma
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concordance between the tracers regarding local recurrence
and cervical lymph node involvement. In patients 3 and 4
(Fig. 2), ®*Ga-DOTATATE failed to detect the liver lesions
which were '®F-FDG avid but this did not lead to a change
in TNM status or clinical management as *®Ga-DOTATATE
had identified bone metastases, leading to classification of
these cases as M1 with widespread disease. Interestingly,
patient 3, who had predominantly '*F-FDG-avid bone
metastatic disease, had unusually reduced Ct levels
relative to the extensive total tumour burden present. In
the absence of a Ct assay “hook effect” with high Ct
concentrations affecting the binding capacity of the assay
antibody, this probably indicates tumour dedifferentiation
with some loss of Ct production [19] and a more
aggressive tumour behaviour. This might explain the
presence of more '*F-FDG-avid tumour sites, in compar-
ison with *®Ga-DOTATATE in this patient.

In our study, ®*Ga-DOTATATE demonstrated 72.2% per-
patient sensitivity in the detection of biochemically recur-
rent MTC, which is lower than in the identification of other
neuroendocrine tumours [17]. Although somatostatin recep-
tors have been revealed by in vitro studies in MTC cells,
they demonstrate a lower incidence and density and a non-
homogeneous pattern compared with other endocrine
tumours [6, 15]. The clinical significance of somatostatin
receptor scintigraphy in MTC is under continuous
evaluation. '''In-octreotide has achieved satisfactory
sensitivity for cervical and upper mediastinal lymph nodes
in patients with occult MTC, a finding which is typically
associated with more benign behaviour, but somatostatin
receptor scintigraphy has been suggested to be less
sensitive in patients with widespread and progressive
disease [20]. Our results seem to contradict this postulate
since *®*Ga-DOTATATE somatostatin receptor scintigraphy
detected a substantial number of bone and lung lesions in
patients with extensive metastatic disease.

In this study, '®F-FDG PET/CT demonstrated per-patient
sensitivity of 77.8% in the detection of recurrent MTC and
a low detection rate (33%) of occult MTC, in accordance
with previously published results [12, 21]. So far, the
calculated sensitivity of '®F-FDG in this context has
fluctuated widely (from 30 to 95%) [9, 10, 12, 21-24]. A
large multicentre retrospective German study determined a
78% sensitivity of '"SF-FDG PET in 55 patients with
histological confirmation [22], while in the study of Szakall
et al., 8E_FDG PET identified a lot more metastatic MTC
lesions (270 lesions) than did CT (141 lesions) or MRI (116
lesions) [23]. However, subsequent studies failed to
produce similar results. The prospective study of Giraudet
et al. in 55 patients concluded that a combination of
imaging methods—neck ultrasound, chest CT, liver and
axial skeleton MRI and bone scintigraphy—was the most
efficient strategy for depicting MTC tumour sites, whereas

"E_.FDG PET/CT appeared to be less sensitive, identifying
tumour lesions in only 58% of the patients [21]. Similar
values (sensitivity of 62%) were reported by Ong et al. but
with sensitivity increased considerably to the level of 78%
in patients with higher Ct levels (>1,000 pg/ml) [12].

The nature and biological behaviour of the tumour can
provide a reasonable explanation for the relatively high
percentage of false-negative '*F-FDG PET studies.

MTC, as a well-differentiated neuroendocrine tumour,
demonstrates slow rates of progression and low levels of
glucose metabolism, with resulting low avidity for
E_FDG. This is in accordance with the '*F-FDG SUV hax
values calculated for our group of patients (range: 4.3—14,
median: 5.4), which were generally low compared with
those in other cancer types, even when widespread
metastatic disease was present. Musholt et al. have reported
that, unlike in other tumours, the expression of transmem-
brane glucose transporter proteins (GLUT 1-5) is not
increased in MTC [25]. Other characteristics of MTC
lesions (they are often sclerotic, necrotic or calcified) and
their small size, especially in liver and lungs, where they
can present with a miliary pattern, offer additional
explanations for the suboptimal '®F-FDG PET sensitivity
[21]. Multiple small lung nodules detected in one of our
patients (3) appeared negative on both tracers, being below
the spatial resolution of the PET imaging system; however,
the CT component of the PET/CT examination clearly
detected these lesions. With the exception of this patient,
the independent reading of the unenhanced CT data did not
significantly contribute to mapping the entire extent of the
disease. The high contrast inherent in lung CT allows easy
detection of sub-centimetre pulmonary nodules. Unen-
hanced CT was also good at assessing most bony
metastases and could visualise some neck and mediastinal
nodes but no liver metastases. It is already acknowledged
that morphological imaging methods (CT, MRI) are of
limited value in the assessment of regional lymph node
metastases and local recurrences, especially in the field of
postoperative neck changes. Ultrasound-guided fine-needle
aspiration biopsy is an efficient method to evaluate loco-
regional disease, though its accuracy is operator dependent.
It seems that a combination of PET with contrast-enhanced
CT would allow whole-body evaluation and the correlation
of functional and morphological data, with a consequent
probable increase in accuracy in identifying malignant
MTC lesions.

Our results show that ®®*Ga-DOTATATE detects a
significant number of lesions in patients with recurrent
MTC without completely delineating the whole tumour
burden. In addition, the application of fused PET/CT
imaging brings major improvements in spatial resolution
and anatomical localisation compared with conventional
"n-octreotide somatostatin receptor scintigraphy.
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%8Ga-DOTATATE PET/CT may be used as a complemen-
tary imaging modality in the detection of recurrent MTC. A
potent application of this tracer would be the identification
of somatostatin receptor-positive tumour sites, which can be
further targeted with radionuclide therapeutic agents, such
as *°Y-DOTATOC or '""Lu-DOTATATE. This study sug-
gests that many patients, and particularly those with more
advanced metastatic disease, would be suitable candidates
for such targeted therapies.

Obtaining a more complete tumour biology map of both
glycolytic load and SSTR2 density may help to target
patients for more aggressive therapy on the basis of the
presence of more aggressive MTC. Somatostatin receptor-
targeted radionuclide therapy has already shown promising
results in gastro-entero-pancreatic (GEP) tumours [26];
however, there is limited experience of these therapeutic
agents in MTC [27, 28]. First, Waldherr et al. applied
%Y-DOTATOC in 12 patients with MTC with poor overall
response rates and only some disease stabilisation in
patients with clearly progressive disease [28]. Later, another
group achieved improved results of *’Y-DOTATOC therapy
in 21 MTC patients, with complete response in 2 (10%), a
biochemical response in 6 (28%) and stabilisation of
disease in 12 (57%) patients. Patients with a small tumour
burden and lower Ct levels had a tendency to respond better
[27]. This result suggests a particularly useful imaging
indication for °®Ga-DOTATATE PET/CT, namely the
accurate selection of patients who would benefit from
earlier application of somatostatin receptor-targeted radio-
nuclide therapy.

Conflicts of interest None.
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