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ABSTRACT 

 
Introduction: Medullary thyroid carcinoma (MTC) is a rare thyroid cancer secreting calcitonin (CT) 
which is the most sensitive and specific tumor marker for MTC. This type of thyroid cancer is able to 
metastasize to different body areas including regional lymph nodes, lungs, liver and bone. The aim of this 
study was to assess the sensitivity and specificity of [99mTc-DMSA (V)] whole body scan (WBS) in 
detection of metastases in MTC. 
Methods: This descriptive and prospective study was performed in 15 patients with MTC referred to our 
nuclear medicine centre since 2004 to 2005. These patients were compared regarding age, sex, and 
duration of the disease. Sensitivity and specificity of each diagnostic modality in detection of metastases 
were calculated and compared statistically. 
Results: [99mTc-DMSA (V)] showed 91% sensitivity and 75% specificity as compared with serum 
calcitonin as gold standard. The figures for CT scan were 82% and 45%, respectively. CEA showed 64% 
sensitivity and 50% specificity.  
Conclusion: It is concluded that despite the slightly lower sensitivity and specificity of [99mTc-DMSA 
(V)] as compared to calcitonin (Gold-standard method), this radiotracer can be used for identification of 
recurrence or metastasis of medullary thyroid carcinoma. 
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INTRODUCTION 
 
Thyroid cancers are classified as papillary, 
follicular (including Hürthle cell), medullary, 
and anaplastic. Medullary thyroid carcinoma 
(MTC) constitutes about 3-10% of all thyroid 
cancers (1). 
MTC may be sporadic (75%) or may occur on a 
hereditary (25%) basis (2, 3). Hereditary MTC 
can occur either alone [familial MTC (FMTC)] 
or as the thyroid manifestation of multiple 
endocrine neoplasia type 2 (MEN 2) syndromes 
(MEN 2A and MEN 2B) or other forms (4, 5). 
MTC originates in the parafollicular cells (C 
cells) of the thyroid, secreting both calcitonin 
and carcinoembryonic antigen (CEA) (6). 
Calcitonin (CT) is the most sensitive and 
specific tumor marker in the preoperative 
diagnosis of nodular thyroid diseases (7-9) and 
in the follow-up treatment of MTC (10). For the 
diagnosis of tumor recurrence in MTC patients, 
the postoperative CT determination is of central 
importance (11). CT values decreasing into the 
normal range are regarded as evidence of 
complete tumor extirpation, also called 
biochemical cure (12, 13). 
The early detection of all tumor sites in patients 
with MTC before primary surgery is important, 
because MTC tends to metastasize to regional 
lymph nodes of the neck and mediastinum early 
during the course of the disease (14). The major 
sites of distant metastasis of this tumor are lung, 
liver and bone (15). Early stage (T1N0) MTC is 
associated with a very good prognosis. 
Postoperative external radiation therapy can 
achieve good locoregional control in patients 
with lymph node metastasis or locally advanced 
disease (16).  
Surgery is the only successful treatment for 
MTC, as there is no effective adjuvant therapy 
for residual disease. A total thyroidectomy and 
vigilant management and surveillance of the 
neck are recommended. Interdisciplinary 
management including surgeons, 
endocrinologists, pathologists, radiotherapists, 
radiologists, and oncologists should be 
considered (1). 
Patients who undergo thyroidectomy for MTC 
often have elevations of postoperative serum 
calcitonin levels, which are indicative of 

metastatic or residual disease. It has been 
extremely difficult to localize tumor in these 
patients with standard diagnostic studies such as 
ultrasonography, computed tomography, or 
magnetic resonance imaging scans (17). 
Detection of recurrence from MTC remains a 
diagnostic problem, especially when increased 
serum tumor marker levels suggest recurrence 
and conventional imaging techniques are non-
diagnostic (18). 
The 10-year survival rate for MTC is 50%; thus, 
good tumor-seeking radiopharmaceuticals are 
needed to localize foci of recurrence and 
metastasis during follow-up. Numerous 
radiocompounds are currently being used to 
detect local and distant recurrences of MTC, 
including 201Tl, 131I-MIBG, [99mTc-DMSA (V)], 
and 99mTc-MIBI (19). Pentavalent technetium-
99m dimercaptosuccinic acid [99mTc-DMSA 
(V)] has been shown to be taken up by the 
primary and recurrent tumor, along with its 
metastasis, with sensitivity variably reported as 
65 to 88% (15).  
In patients with MTC (a) [99mTc-DMSA (V)] 
imaging of the thyroid demonstrates an area of 
reduced uptake corresponding to the site of the 
nodule that is solid on ultrasound. (b) liver-
spleen scans demonstrate areas of reduced tracer 
uptake in the sites of metastasis and (c) bone 
metastasis are picked up as areas of increased 
tracer uptake on bone scan. However, all these 
findings are non-specific as other pathological 
states can give rise to such scan findings (15).  
[99mTc-DMSA (V)] is selectively taken up into 
sites of primary, recurrent and metastatic 
medullary carcinoma of the thyroid. Due to its 
remarkably low, non-specific uptake in organs 
such as the liver and bone marrow, identification 
of liver and bone metastases is facilitated (19). 
This greatly increases the specificity of the 
diagnosis of medullary carcinoma of thyroid in 
suspected primary, recurrent and metastatic 
sites. Thus this imaging agent is now 
contributing significantly to patient management 
with its ability to define both local soft tissue 
recurrence and distant metastasis (15). 
In this study we assessed sensitivity and 
specificity of [99mTc-DMSA (V)] compared with 
the results of CT scan, and CEA levels. 
Calcitonin was the gold-standard method. 
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METHODS 

 
This survey was a prospective descriptive-
analytic study. 15 patients with medullary 
thyroid carcinoma (MTC) which their diagnosis 
had been confirmed by pathologic examination 
after thyroidectomy since early of Jan 2004 to 
late of December 2005 were selected. The small 
number of cases was due the fact that MTC is a 
rare condition. 
All of the patients referred to our nuclear 
medicine center for [99mTc-DMSA (V)] whole 
body scanning (WBS). 
WBS in anterior and posterior views was 
performed 2 hours following injection of 4 mCi 
of this radiotracer. The areas of enhanced local 
absorption were indicative of metastasis. 
Because a single imaging modality is not 
sufficient for diagnosis of metastases, neck and 
chest CT scans were performed and serum 
calcitonin and CEA was measured. So, the 
accuracy of any of mentioned methods for 
diagnosis of various metastases (e.g. cervical 
lymph nodes, mediastinal, pulmonary and 
hepatic metastases) were determined. Also, the 
combinations of several methods in diagnosis of 
MTC were compared.  
Regarding the radiation absorption by the 
patients, an informed consent signed by all of 
them. By definition, the serum calcitonin levels 
of > 1000 pg/ml were considered as indicative of 
confirmed metastasis (7). The sensitivity and 
specificity of all of imaging modalities and also 
serum calcitonin and CEA levels in diagnosis of 
metastasis were calculated.  
Then, the collected data was analyzed by SPSS 
statistical software, using Mann-Whitney and 
Chi-square tests. The values of ≤0.05 were 
considered statistically significant. 
 

RESULTS 
 
The patients had average age of 40±11.8 years 
with range of 17-68 years and frequent age of 37 
years (13.3 %). The average duration of the 
disease (MTC) was 4.3±2.4 years with range of 
2-5 years. 
8 cases (53.3%) had right-sided tumor and 7 
cases (46.7%) had left-sided involvment. 

According to the Table 1 there was not 
significant difference between two sex groups 
regarding age (PV=0.388) and duration of 
disease (PV=0.689). According to the Table 2, 
the difference between calcitonin-positive and 
calcitonin-negative groups, about age 
(PV=0.104), duration of disease (PV=0.661), the 
number of positive CT scan (PV=0.28), was not 
significant but regarding the number of positive 
[99mTc-DMSA (V)] scan, the difference was 
significant (PV=0.04). 
 
Table 1: Age, sex, and duration of disease between patients 
variable Male female 
Number (%) 6(40%) 9(60%) 
Age average (years) 42.6±6.1 38.3±14.6 
Average duration of the disease 
(years) 

4 4.4 

 
Table 2: The comparison of patients’ variables regarding 
the calcitonin levels 
 Normal 

calcitonin 
Elevated calcitonin 

Number (%) 4(26.7%) 11(73.3%) 
Age average 
(years) 

45.5±5.4 38.1±4.5 

Age range (years) 40-53 17-68 
Duration of the 
disease (years) 

3.7±2 4.5±2.67 

Male number (%) 3(75%) 3(27.3%) 
The frequent age 
(Number) 

- 37 (2 cases) 

Right/Left sided 
disease 

2(50%)/2(50%) 6(54.5%)/5(45.5%) 

↑ CEA 2(50%) 7(81.8%) 
Positive CT scan 1(25%) 9(81.8%) 
Positive DMSA 
scan 

1(25%) 10(90.9%) 

 
 
The difference between CEA-normal and CEA-
high groups (Table 3) about age (PV=0.776), 
duration of disease (PV=1), the number of 
positive CT scan (PV=0.689), and the number of 
positive [99mTc-DMSA (V)] scan (PV=0.181) 
was not significant. 
The difference between two sex groups 
regarding the number of positive CT scan 
(PV=0.689) and the number of positive [99mTc-
DMSA (V)] scan (PV= 0.181) was not 
significant (Table 4, Table 5). 
The specificity and sensitivity of calcitonin test 
was 100% and the relation between the high 
calcitonin levels (>1000pg/ml) and metastasis 
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was significant (PV=0.001) but according to the 
Table 6, there was not significant relation 
between metastasis and high CEA (PV=0.538). 
The sensitivity and specificity of this test were 
63.6% and 50% respectively. 
 
Table 3: The comparison of patients’ variables regarding 
the CEA levels 
 Normal CEA Elevated CEA 
Number (%) 6(40%) 9(60%) 
Age average 
(years) 

40±18.3 40.1±6 

Age range (years) 17-68 30-49 
Duration of the 
disease (years) 

4.3±2.7 4.2±2.4 

Male number (%) 2(33.3%) 4(44.4%) 
The frequent age 
(Number) 

- 37 (2 cases) 

Right/Left sided 
disease 

3(50%)/2(50%) 5(55.6%)/4(44.4%) 

↑ Calcitonin 4(66.7%) 7(77.8%) 
Positive CT scan 3(50%) ?(? %) 
Positive DMSA 
scan 

5(83.3%) 6(66.7%) 

 
 
Table 4: The comparison of patients’ variables regarding 
the [99mTc-DMSA (V)] results 
 Negative 

DMSA 
Positive DMSA 

Number (%) 4(26.7%) 11(73.3%) 
Age average 
(years) 

46±4.8 37.9±13 

Age range (years) 42-53 17-68 
Duration of the 
disease (years) 

5.7±2.3 3.7±2.4 

Male number (%) 3(75%) 3(27.3%) 
The frequent age 
(Number) 

- 37 (2 cases) 

Right/Left sided 
disease 

1(25%)/3(75%) 7(63.6%)/4(36.4%) 

↑ Calcitonin 1(25%) 10(90.9%) 
Positive CT scan 1(25%) 9(81.8%) 
↑ CEA 3(75%) 6(54.5%) 
 
The relation between metastasis and [99mTc-
DMSA (V)] scan was significant (PV=0.033). 
The sensitivity and specificity of this test were 
90.9% and 75% respectively. There was not 
significant relation between CT scan result and 
metastasis (PV=0.077). The sensitivity and 
specificity of this test was 81.8% and 75% 
respectively.  
When CEA is positive, the consistency ratio in 
detection of true positive and true negative 
[99mTc-DMSA (V)] cases is 85.7% and 100% 

respectively; also, the consistency ratio in 
detection of true positive and true negative CT 
results is 85.7% and 50% respectively (Table 7). 

 
Table 5: The comparison of patients’ variables regarding 
the CT scan results 
 Negative CT Positive CT 
Number (%) 5(23.3%) 10(66.7%) 
Age average (years) 41.2±9.3 39.5±13.3 
Age range (years) 27-53 17-68 
Duration of the 
disease (years) 

4.4±3.2 4.2±2.1 

Male number (%) 4(80%) 2(20%) 
The frequent age 
(Number) 

- 37 (2 cases) 

Right/Left sided 
disease 

2(40%)/3(60%) 6(60%)/4(40%) 

↑ Calcitonin 2(40%) 9(90%) 
Positive DMSA 2(40%) 9(90%) 
↑ CEA 2(40%) 7(70%) 
 
Table 6: The distribution of patients regarding the results 
of each diagnostic modality and presence or absence of 
metastasis 

Metastasis + - 
↑ 7(46.7%) 2(13.3%) CEA 
N 4(26.7%) 2(13.3%) 
+ 10(66.7%) 1(6.7%) DMSA 
- 1(6.7%) 3(20%) 
+ 9(60%) 1(6.7%) CT scan 
- 2(13.3%) 3(20%) 

 
 
When the CEA is normal, the consistency ratio 
in detection of true positive and true negative 
[99mTc-DMSA (V)] cases is 100% and 50% 
respectively; also, the consistency ratio in 
detection of true positive and true negative CT 
results is 75% and 100% respectively (Table 7). 
When the [99mTc-DMSA (V)] is positive, the 
consistency ratio in detection of true positive 
and true negative CEA cases is 100% and 50% 
respectively; also, the consistency ratio in 
detection of true positive and true negative CT 
results is 90% and 100% respectively (Table 7). 
When the [99mTc-DMSA (V)] is negative, the 
consistency ratio in detection of true positive 
and true negative CEA cases is 100% and 33.3% 
respectively; also, the consistency ratio in 
detection of true positive and true negative CT 
results is 0% and 66.7% respectively (Table 7). 
When the CT results is positive, the consistency 
ratio in detection of true positive and true 
negative CEA cases is 66.7% and 0% 
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respectively; also, When the CT results is 
negative, the consistency ratio in detection of 

true positive and true negative CEA results is 
50% and 66.7% respectively (Table 7). 
 

Table 7: The distribution of patients with considering the results of the combinations of two diagnostic modalities 
Metastasis + -  + - 

DMSA (+) 6(66.7%) 0 CT scan (+) 6(66.7%) 0 CEA (↑) 
DMSA (-) 1(11.1%) 2(22.2%) CT scan (-) 1(11.1%) 2(22.2%) 
DMSA (+) 4(66.7%) 1(16.7%) CT scan (+) 3(50%) 0 CEA (N) 
DMSA (-) 0 1(16.7%) CT scan (-) 1(16.7%) 1(33.3%) 
CEA (↑) 6(54.5%) 0 CT scan (+) 9(8108) 0 DMSA (+) 
CEA (N) 4(36.4%) 1(9.1%) CT scan (-) 1(9/1%) 1(9.1%) 
CEA (↑) 1(25%) 2(50%) CT scan (+) 0 1(25%) DMSA (-) 
CEA (N) 0 1(25%) CT scan (-) 1(25%) 2(50%) 
CEA (↑) 6(60%) 1(10%)    CT scan (+) 
CEA (N) 3(30%) 0    
CEA (↑) 1(20%) 1(20%)    CT scan (-) 
CEA (N) 1(20%) 2(40%)    

 
 

 

 
 
 
 

Figure 1: Mediastinal lymph node involvement on WBS with [99mTc-DMSA (V)] 
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We also determined the sensitivity and 
specificity of the combination of these 
modalities:   
In the case of positive CT and Positive CEA 
result, the both sensitivity and specificity are 
100%. The sensitivity and specificity of negative 
CT in association of negative CEA result are 
100% and 50% respectively. When both CT and 
[99mTc-DMSA (V)] scans have negative results, 
the sensitivity and specificity are 100% and 50% 
respectively. In the presence of positive [99mTc-
DMSA (V)] and positive CEA, the sensitivity 
and specificity of CT is 100% (Fig 1). When 
both [99mTc-DMSA (V)] and CEA results are 
negative, the specificity is 100%. 
 

DISCUSSION 
 
Horiuchi et al considered the development of 
medullary thyroid carcinoma (MTC) bearing 
mouse model to search for the tumor localization 
mechanism of [99mTc-DMSA (V)]. High 
radioactivity uptake in the tumor tissue was 
observed, and this accumulation showed a direct 
correlation with tumor growth and calcitonin 
secretion, the MTC marker detectable in the 
blood serum. The gathered data implicated some 
calcitonin-related factors as the mediator in the 
[99mTc-DMSA (V)]) localization (20). In our 
study also, there was significant relation 
between elevated levels of calcitonin and 
positive [99mTc-DMSA (V)] scans. 
The sensitivity and specificity of [99mTc-DMSA 
(V)] has been reported various in different 
studies. In a study by Verga et al on 12 patients 
with proven MTC, the diagnostic value of 
123/131I meta-iodo-benzylguanidine (MIBG) 
and 99mTc (V) dimercaptosuccinic acid (99mTc-
DMSA-V) was compared. In proven primary or 
recurrent disease, [99mTc-DMSA (V)] sensitivity 
was 50% and MIBG sensitivity was 25% (21). 
In our study there was 11 cases of metastases of 
which [99mTc-DMSA (V)] could diagnose 10 
cases with sensitivity of 90.9%. Another study 
has compared the efficacy of [99mTc-DMSA (V)] 
with other imaging modalities such as 99mTc 
MIBI and ultrasonography in the detection of 
malignant axillary lymph node metastases. The 
sensitivity and specificity of [99mTc-DMSA (V)] 
were achieved 53% and 95% respectively (22). 

A prospective study compared the detectability 
of metastatic lesions in MTC by 99mTc-
tetrofosmin, [99mTc-DMSA (V)] and thallium-
201 (201TI). Thirty-four metastatic sites were 
detected in 12 patients on the basis clinical, 
radiologic, and histopathologic findings which 
all of them had elevated calcitonin level. Whole 
body scan was performed in all patients. Among 
34 metastatic sites, 30 could be detected by 
[99mTc-DMSA (V)]. Only 21 and 20 metastatic 
sites could be visualized with 201TI and 
tetrofosmin, respectively. Patients with elevated 
calcitonin levels and normal scintigraphic 
findings were accepted to have micrometastases. 
Patients with normal scintigraphic findings and 
normal calcitonin levels were considered 
without metastases. These results show that 
[99mTc-DMSA (V)] is clearly superior to 201TI 
and tetrofosmin in the detection and localization 
of metastases in patients with MTC (23).  
In our study, among 11 patients with elevated 
calcitonin levels, 10 showed intense [99mTc-
DMSA (V)] uptake (metastatic). One of these 
patients had normal [99mTc-DMSA (V)] scan and 
considered to have micrometastases. Also, 
among 11 cases with metastatic lesion, 9 could 
be detected by CT scan. 
Another study by Mallin et al has compared the 
efficacy of 201TI, 99mTc-sestamibi, and [99mTc-
DMSA (V)] in detection of metastatic lesions in 
MTC and concluded that thallium-201 and 
[99mTc-DMSA (V)] provide adequate sensitivity 
in detection of metastatic lesions in MTC (24). 
We didn’t use Tl-201, but in our study, the 
[99mTc-DMSA (V)] scan had higher sensitivity 
than other imaging modalities.  
In a study by Udelsman et al, Whole body 
scintigraphy with [99mTc-DMSA (V)] was 
performed in seven patients with histologically 
confirmed medullary carcinoma of the thyroid 
(MTC). The patients had persistent elevations in 
their plasma calcitonin levels. The [99mTc-
DMSA (V)] scintigram demonstrated local neck 
recurrence in 3 patients and distant metastases in 
2 patients. These data demonstrate [99mTc-
DMSA (V)] is a sensitive localizing agent in the 
evaluation of asymptomatic MTC patients with 
hypercalcitonaemia (25). In our study, the 
sensitivity and specificity of calcitonin were 
considered 100% because it used as a tumor 
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marker for determination of metastases. The 
sensitivity and specificity of [99mTc-DMSA (V)] 
in both elevated and normal levels of calcitonin 
were the same. 
In the study of Mojiminiyi et al, 10 patients with 
suspected primary, recurrent or metastatic 
medullary carcinoma of the thyroid (MTC) were 
studied prospectively with [99mTc-DMSA (V)]. 
Scintigraphy was considered positive in 7 
patients and equivocal in one. The 2 patients 
with primary disease had increased uptake 
before but not after thyroidectomy. Distant 
metastases in soft tissue (9 patients) and bone (1 
patient) were detected in these patients (26). We 
did not determine the involvement of lymph 
nodes, soft tissue, or bone separately, but also 
we evaluated the presence or absence of 
enhanced uptake in whole body scan. [99mTc-
DMSA (V)] scan had 11 cases of enhanced 
uptake of which 10 were metastatic and 1 was 
non-metastatic. 
Clarke et al conducted a study in order to assess 
the role of [99mTc-DMSA (V)] scanning in the 
management of patients with medullary 
carcinoma of the thyroid, in which they imaged 
10 patients with histologically proven disease. In 
8 of the 10 patients [99mTc-DMSA (V)] scan 
successfully identified tumor deposits, and they 
concluded that [99mTc-DMSA (V)] scan is a 
cheap, convenient radiopharmaceutical for 
studying this group of patients, producing high-
quality images with low radiation doses (27). 
In our study the sensitivity and specificity of 
[99mTc-DMSA (V)] scan in cases with elevated 
calcitonin were 90.9% and 75% respectively. In 
the study of Celentano et al, local and 
lymphnodal recurrences of MTC were related 
with elevated plasma levels of calcitonin. The 
role of conventional imaging techniques (X-rays, 
US, CT scan, and MRI) in the follow-up after 
thyroidectomy is controversial. This study 
evaluated 111In-pentetreotide and [99mTc-DMSA 
(V)] scintigraphy performed in 13 patients with 
a histologic diagnosis of MTC and in one with 
MEN 2A, all of whom had undergone 
thyroidectomy between 3 months and 15 years 
before. 111In-pentetreotide scintigraphy was 
positive in 9/14 patients (64%); the [99mTc-
DMSA (V)] was positive in 5/14 patients (35%). 
In conclusion, [99mTc-DMSA (V)] has lower 

sensitivity than 111In-pentetreotide scintigraphy, 
to detect MTC recurrences in patient follow-up 
post-thyroidectomy (28). 
In the study of Adams et al, lesion detection 
sensitivities in patients with MTC for computed 
tomography, 111In-pentetreotide, and [99mTc-
DMSA (V)] were 32%, 34%, and 65%, 
respectively (29). 
Yen et al reported a case of metastatic insular 
carcinoma of the thyroid evaluated with 201TI, 
99mTc-MIBI, [99mTc-DMSA (V)], 99mTc-MDP 
and 131I whole-body scans, which were obtained 
after total thyroidectomy. Technetium-99m-
MDP images were considered better than [99mTc-
DMSA (V)] images in showing bone lesions but 
not soft-tissue lesions. Furthermore, in this 
patient with various metastases from insular 
carcinoma of the thyroid, [99mTc-DMSA (V)] 
seemed to be the tracer of choice for whole-body 
imaging (30). 
15 patients with proved medullary carcinoma 
and 6 patients with other differentiated thyroid 
carcinoma were evaluated for metastatic lesions 
by [99mTc-DMSA (V)]. Amongst the 15 patients 
with medullary carcinoma, 12 (80%) showed 
positive localization either in the primary or one 
or more metastatic sites. None of the six patients 
with carcinoma other than medullary showed 
increased concentration of [99mTc-DMSA (V)] 
(31). The sensitivity of [99mTc-DMSA (V)] in 
this study was the same as our findings. 
Ugur et al undertook a study in 14 MTC patients 
to determine the comparative imaging potential 
of 201Tl, 99mTc-MIBI and [99mTc-DMSA (V)] in 
the detection of recurrent or metastatic MTC. All 
patients underwent total thyroidectomy and had 
persistently elevated serum calcitonin levels 
after the surgery. All scintigraphic findings were 
correlated with contemporaneous CT or MRI 
studies. CT, MRI and bone scans showed 42 (26 
bone, 16 soft tissue) metastatic sites in 11 of the 
14 patients. [99mTc-DMSA (V)] showed all of 
the soft tissue metastases but could not show 
two bone lesions. Overall, lesion detection 
sensitivities for [99mTc-DMSA (V)], MIBI and 
201Tl were 95%, 47% and 19% respectively. 
They conclude that [99mTc-DMSA (V)] is clearly 
superior to MIBI and 201Tl in the follow-up of 
MTC patients (32). 
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Adams et al conducted a study in 18 MTC 
patients with persistently elevated tumor marker 
(calcitonin, CEA) levels to determine the 
comparative imaging potential of 111In-
pentetreotide and [99mTc-DMSA (V)] in 
comparison with histopathological findings. All 
patients underwent somatostatin receptor 
scintigraphy using 111In-pentetreotide whole-
body scans and single-photon emission 
tomography (SPET) imaging. Overall, lesion 
detection sensitivities for [99mTc-DMSA (V)] 
and 111In-pentetreotide were 69% and 29%, 
respectively. These preliminary results suggest 
that the combination of metabolic [99mTc-DMSA 
(V)] and receptor [111In-pentetreotide] imaging is 
more sensitive for tumor localization in patients 
with recurrent MTC than the use of only one 
radiopharmaceutical (33). 
Adalet et al performed whole-body scanning to 
establish the pathology of MTC using 201Tl, 
[99mTc-DMSA (V)] and 99Tcm-MIBI in 14 
patients, and found average sensitivities of 73%, 
82% and 81%, respectively, which are 
compatible with our study. The sensitivities of 
201Tl, [99mTc-DMSA (V)] and 99Tcm-MIBI were 
100%, 100% and 85% in identifying 
lymphadenopathies; 40%, 50% and 71% for soft 
tissue foci; 100% and 100% for foci in 
pulmonary parenchyma; and 100%, 66% and 
100% for recurrences in thyroid gland. So, they 
had different sensitivities in different tissues 
(34). 
In a retrospective study, Arslan et al evaluated 
the utility of 111In-octreotide (OctreoScan) and 
[99mTc-DMSA (V)] scintigraphy for the 
localization of recurrent metastatic tumor foci in 
patients with MTC and compared the findings 
with those of conventional radiologic imaging 
methods. The scintigraphic images were 
compared with CT scan, MRI, and 
ultrasonography (US) in 14 patients with 
elevated calcitonin and CEA levels after total 
thyroidectomy. 111In-octreotide may be superior 
to [99mTc-DMSA (V)] for the detection of tumor 
foci of patients with MTC (78.5% versus 
57.1%). They suggest that 111In-octreotide is 
superior to [99mTc-DMSA (V)] and has a similar 
sensitivity rate to CT and MRI for the diagnosis 
of recurrent or metastatic MTC. Although the 
combined use of 111In-octreotide and [99mTc-

DMSA (V)] was most sensitive (85.7%), the 
combined use of CT and MRI with radionuclide 
imaging methods may better detect more 
metastatic tumor foci (35). 
Calcitonin (CT) is the most sensitive and 
specific tumor marker for MTC (5). Bugalho et 
al conducted a study on 91 MTC patients to 
compare the sensitivity of fine needle aspiration 
cytology (FNAC) with serum calcitonin 
measurement. FNAC was performed in 67 
patients (87%) with a sensitivity of 63%; serum 
calcitonin was measured in 56 patients (73%) 
with a sensitivity of 98%. This study showed the 
higher sensitivity of serum calcitonin 
measurement, as compared with FNAC to 
diagnose MTC (36).  
  

CONCLUSION 
 
In our study the serum calcitonin level has 
considered as a gold standard for diagnosis of 
metastases of MTC but it can not localize the 
sites of metastases. 
[99mTc-DMSA (V)] scan with the sensitivity and 
specificity of 90.9% and 75% is a suitable 
imaging modality, and regarding the possibility 
of whole body scanning with the minimum 
radiation exposure, it is superior to CT scan for 
diagnosis of metastases of medullary thyroid 
carcinoma. 
CT scan with the sensitivity and specificity of 
81.8% and 75% in this study, has the second 
importance after [99mTc-DMSA (V)] scan; 
especially that the detection of metastatic foci in 
different sites by CT scan requires the more cost 
and the more radiation exposure by patient. 
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	ABSTRACT
	Introduction: [18F]-6-thia-14-fluoro-heptadecanoic acid 3b, a free fatty acid, has been used in mycardial PET imaging. In order to establish an automated synthesis module for routine production in the country, a study performed for optimization of the production conditions as well as making modifications. 
	Methods: [18F] Benzyl-14-Fluoro-6-thia-heptadecanoate 2b was prepared in no-carrier-added (n.c.a) form from Benzyl-14-tosyloxy-6-thia-heptadecanoate 1 in one step at 90(C in Kryptofix2.2.2/[18F] and acetonitrile as the solvent followed by Silica column chromatography. The radiolabeled ester 2 was then hydrolysed to yield [18F]-6-thia-14-fluoro-heptadecanoic 3b. The final solution was concentrated using C18 SPE system and administered to normal rats for biodistribution as well as co-incidence imaging studies.
	Results: The synthesis took 15 min with overall radiochemical yield of 15-25% (EOS) and and chemical-radiochemical purity more than 94%. Automation was perfomed using a two-pot synthesis. The best imaging time was shown to be 140-180 minutes post injection.
	Conclusions: Using this procedure a fast, reliable, automated syntheis for the cardial PET tracer, i.e. [18F]-FTHA can be obtained without HPLC purification step.
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