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Abstract 

Medullary thyroid cancer (MTC) is a neuroendocrine tumor (NET) that is often resistant to standard 
therapies. Resveratrol suppresses MTC growth in vitro, but it has low bioavailability in vivo due to its poor 
water solubility and rapid metabolic breakdown, as well as lack of tumor-targeting ability. A novel 
unimolecular micelle based on a hyperbranched amphiphilic block copolymer was designed, synthesized, 
and characterized for NET-targeted delivery. The hyperbranched amphiphilic block copolymer consisted of a 
dendritic Boltorn® H40 core, a hydrophobic poly(l-lactide) (PLA) inner shell, and a hydrophilic poly(ethylene 
glycol) (PEG) outer shell. Octreotide (OCT), a peptide that shows strong binding affinity to somatostatin 
receptors, which are overexpressed on NET cells, was used as the targeting ligand. Resveratrol was 
physically encapsulated by the micelle with a drug loading content of 12.1%. The unimolecular micelles 
exhibited a uniform size distribution and spherical morphology, which were determined by both transmission 
electron microscopy (TEM) and dynamic light scattering (DLS). Cellular uptake, cellular proliferation, and 
Western blot analyses demonstrated that the resveratrol-loaded OCT-targeted micelles suppressed growth 
more effectively than non-targeted micelles. Moreover, resveratrol-loaded NET-targeted micelles affected 
MTC cells similarly to free resveratrol in vitro, with equal growth suppression and reduction in NET marker 
production. These results suggest that the H40-based unimolecular micelle may offer a promising approach 
for targeted NET therapy.  
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Abstract 

Context: To date no efficacious treatments are available for advanced medullary thyroid carcinoma (MTC). 
Objective: We investigated in vitro and in vivo a new strategy for the therapy of MTC, combining human 
recombinant IL-2 with lanreotide (LAN), a somatostatin analog. Methods: The in vitro effects of LAN on the 
sensitivity of TT cells, a MTC cell line, to IL-2-stimulated human peripheral blood mononuclear cells were 
determined by a lactate dehydrogenase release assay. In addition, we evaluated the toxicity, the effects on 
quality of life, and the antitumor activity of sc low-dose IL-2 in combination with LAN (90 mg every 28 days) in 
a series of 6 patients with symptomatic and advanced MTC. Results: The cytotoxicity of IL-2-activated 
peripheral blood mononuclear cells was significantly increased in TT cells treated with LAN or LAN plus IL-2 
compared with that in TT cells without treatment. The therapy was well tolerated, and a statistically 
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significant improvement of quality of life was observed in patients treated with the combination of LAN and 
IL-2. After 6 months of therapy, partial response and stable disease have been recorded in 2 and 3 patients, 
respectively, with a significant decrease in calcitonin levels in 3 patients. Conclusions: Both in vitro and in 
vivo evidence suggests that the combination of LAN and IL-2 may have a role in the management of 
advanced and symptomatic MTC. However, these preliminary data require further validation in larger 
randomized trials.  

 

68Ga-Dotatate Avid Medullary Thyroid Cancer With Occult Liver 
Metastases. 
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Abstract 

A 50-year-old male patient with a history of medullary thyroid cancer and extensive previous investigation 
including FDG PET 18 months earlier presented for a Ga-dotatate scan. A single area of abnormal uptake 
was identified in the right ninth rib. An MRI scan and bone scan confirmed the bony metastasis; however, the 
MRI of the liver demonstrated multiple liver metastases not apparent on the PET study. These remained 
occult despite coregistration of the MRI and PET data. The occult nature of these lesions may have been 
due to a similar degree of uptake in the liver and metastases. 
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Abstract 

Besides its classical role in bone and calcium homeostasis, 1,25-dihydroxyvitamin D3 (1,25(OH)2D3), the 
active form of vitamin D, has many non-classical effects; antiproliferative, anti-apoptotic and prodifferentiating 
effects of 1,25(OH)2D3 have been described in several tumour types in preclinical models. This review 
focuses on the insights gained in the elucidation of the role of 1,25(OH)2D3 in the normal thyroid and in the 
pathogenesis, progression and treatment of thyroid cancer, the most common endocrine malignancy. An 
increasing amount of observations points towards a role for impaired 1,25(OH)2D3-VDR signalling in the 
occurrence and progression of thyroid cancer, and a potential for structural analogues in the multimodal 
treatment of dedifferentiated iodine-resistant thyroid cancer. A role for vitamin D in thyroid-related 
autoimmunity is less convincing and needs further study. Altered 1,25(OH)2D3-VDR signalling does not 
influence normal thyroid development nor thyrocyte function, but does affect C-cell function, at least in 
rodents. If these findings also apply to humans deserves further study.  
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Abstract 

BACKGROUND:  

Surgery is the only potential cure for patients with medullary thyroid carcinoma (MTC). Preoperative 
ultrasound, computed tomography and magnetic resonance imaging are not sensitive enough for detection 
of microscopic disease. The aim of this study was to investigate if routine preoperative (111)In-labelled 
(DTPA-D-Phe(1))-octreotide scintigraphy (SRS) could be used as a staging procedure in planning primary 
surgery in patients with MTC. 

METHODS:  

This study included patients with primary sporadic clinically overt MTC diagnosed between 1996 and 2009. 
All patients underwent conventional imaging of neck and thorax and SRS prior to standardised surgery. The 
findings on SRS were correlated to the findings on conventional imaging, histopathology and to 
postoperative biochemical results and survival. 

RESULTS:  

A total of 19 patients with sporadic MTC were enrolled. Median follow-up was 77(9-184) months. SRS 
visualised the primary tumour in 16 (84 %) patients. Fifteen (79 %) patients had locoregional lymph node 
metastases, but SRS detected metastatic lesions in only 8 (53 %) patients. In three patients with distant 
spread, SRS failed to detect metastatic lesions in two. At latest follow-up, six (32 %) patients had died, nine 
(47 %) patients were alive with elevated tumour markers, and four (21 %) patients were considered in 
complete biochemical remission. 

CONCLUSIONS:  

This study provided further evidence that SRS, compared to conventional imaging, is fairly sensitive for 
detection of primary MTC but not metastatic disease. Although preoperative SRS may be of prognostic 
value, there is no indication for its routine use as a staging procedure in planning primary surgery. 

 

 

Comparison of different positron emission tomography tracers in 
patients with recurrent medullary thyroid carcinoma: our experience 
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Abstract 

Several morphological and functional imaging techniques are usually used to detect residual/recurrent 
medullary thyroid carcinoma (MTC) with variable results; currently, there is growing interest in positron 
emission tomography (PET) methodology. Herein, we report our experience of and a literature review about 
the comparison of different positron emission tomography (PET) tracers in patients with residual/recurrent 
MTC. (18)F-DOPA PET/CT seems to be the most useful imaging method to detect recurrent MTC lesions, 
performing better than (18)F-FDG and (68)Ga-somatostatin analogs PET/CT. (18)F-FDG may complement 
(18)F-DOPA in patients with aggressive tumors. (68)Ga-somatostatin analogs PET/CT may be useful to 
select patients who could benefit from radioreceptor therapy. The information provided by the various PET 
tracers reflects different metabolic pathways, and may help to select the most appropriate treatment. 

 

 

Alternative therapeutic approaches in the treatment of primary and 
secondary dedifferentiated and medullary thyroid carcinoma. 
Biermann K, Biersack HJ, Sabet A, Janzen V. 
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Abstract 

The prognosis of patients with surgically unresectable differentiated thyroid tumors deteriorates significantly 
if radioiodine therapy is or becomes ineffective, considering the limited role of conventional chemotherapies 
in these patients. Several alternative approaches have been investigated for the treatment of patients with 
advanced thyroid malignancies in recent years. Among targeted therapies, tyrosine kinase inhibitors have 
resulted in the most encouraging responses and could soon be, along with redifferentiation therapy, the 
possible palliative strategies. Radiopeptide therapy, especially with beta emitter-labeled DOTANOC, which 
shows a great affinity to the somatostatin receptors expressed by thyroid tumor cells, might also be an 
attractive approach considering its comparatively low rate of side effects. However, the indication should be 
evaluated on individual basis. Medullary thyroid carcinoma shows a worse overall prognosis compared with 
the other differentiated thyroid tumors especially because of its natural resistance to radioiodine therapy. 
However, among possible palliative strategies, (131)I-meta-iodobenzylguanidine therapy is a noteworthy 
therapeutic approach in patients experiencing metastasized medullary thyroid carcinoma. In summary, 
recent developments in the treatment of patients with advanced thyroid malignancies have shown promising 
results, raising the hope for better outcomes in these patients in future. 
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Abstract 

Medullary thyroid carcinoma (MTC) is a rare neuroendocrine tumor originating in the parafollicular cells (C 
cells) of the thyroid and secretes both calcitonin and carcino-embryonic antigen (CEA). Genetic and 
biochemical testing allow early pre-clinical identification of familial forms. Sporadic MTC usually presents as 
a solitary thyroid nodule; the diagnosis can be made preoperatively by fine-needle aspiration or by calcitonin 
assay, though it is usually established at the time of surgery. In the diagnostic assessment of MTC, nuclear 
medicine imaging provides its contribution mainly in the post-operative work-up to detect residual/recurrent 
tumor. For such purpose a number of radiopharmaceuticals, which take advantage of the specific expression 
of receptors (the somatostatin analogue (111)In-octreotide), hormone transporters (radiolabelled MIBG) or 
molecular targets (radiolabelled anti-CEA monoclonal antibodies) by MTC lesions are available; these 
tracers may be used also for the palliative treatment of advanced MTC. Interesting perspectives for MTC 
imaging are offered by PET radiopharmaceuticals 
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Abstract 

Medullary thyroid carcinoma (MTC) is a rare neuroendocrine tumor originating in the parafollicular cells (C 
cells) of the thyroid and secretes both calcitonin and carcino-embryonic antigen (CEA). Genetic and 
biochemical testing allow early pre-clinical identification of familial forms. Sporadic MTC usually presents as 
a solitary thyroid nodule; the diagnosis can be made preoperatively by fine-needle aspiration or by calcitonin 
assay, though it is usually established at the time of surgery. In the diagnostic assessment of MTC, nuclear 
medicine imaging provides its contribution mainly in the post-operative work-up to detect residual/recurrent 
tumor. For such purpose a number of radiopharmaceuticals, which take advantage of the specific expression 
of receptors (the somatostatin analogue (111)In-octreotide), hormone transporters (radiolabelled MIBG) or 
molecular targets (radiolabelled anti-CEA monoclonal antibodies) by MTC lesions are available; these 
tracers may be used also for the palliative treatment of advanced MTC. Interesting perspectives for MTC 
imaging are offered by PET radiopharmaceuticals 
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Abstract 

CONTEXT:  

Medullary thyroid carcinoma (MTC) is a rare tumor originating from thyroid parafollicular C cells. We 
previously demonstrated that somatostatin (SRIH) reduces cell growth in the human MTC cell line, TT, which 
expresses all SRIH receptor (SSTR) subtypes and responds differently to selective SSTR agonists. 

OBJECTIVE:  

To clarify the possible effects of SRIH analogs on hormone secretion and proliferation in MTC primary 
cultures, we evaluated SSTR expression and assessed the in vitro effects on calcitonin (CT) and 
chromogranin A secretion as well as cell viability of SRIH analogs interacting with SSTR1, SSTR2, and 
SSTR5. 

DESIGN:  

Thirty-five patients affected by MTC were recruited from 2003 to 2005. After total thyroidectomy, the samples 
were examined for CT, chromogranin A, and SSTR expression by RT-PCR. Primary cultures were 
developed and tested with SRIH analogs interacting with SSTR1, SSTR2, and SSTR5. 

RESULTS:  

We selected 18 MTC tumor samples, expressing SSTR1, SSTR2, and SSTR5. Two different groups were 
identified according to CT secretion inhibition by the clinically available SRIH analog, lanreotide. In the 
responder group, CT secretion was reduced by compounds interacting with SSTR1, SSTR2, and SSTR5, 
whereas cell viability was not affected. On the other hand, in the nonresponder group, CT secretion was 
reduced by the SSTR1 selective agonist, whereas cell viability was inhibited by SSTR2 selective agonists. 

CONCLUSIONS:  

Our data suggest that SRIH analogs might be useful in medical therapy of MTC because they could have 
antiproliferative effects despite the lack of antisecretory activity and vice versa 
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Abstract 

Medullary thyroid carcinoma (MTC) as a neuroendocrine tumour arising from C cells of the thyroid gland 
secrets hormonal peptides; among them, calcitonine (CT) and carcino-embryonic antigen (CEA). These two 
peptides are used for the diagnosis and treatment response of MTC cases. In patients with advanced MTC, 
scintigraphy by [(111)In-DTPA-d-phe1]-octreotide is able to detect somatostatin receptors (SSTR) and thus 
identify regional lymph nodes and/or distal metastases. In this article, we have studied the use of [(111)In-
DTPA-d-phe1]-octreotide in the treatment of patients with advanced MTC, and a positive octreotide scan. 
Twenty-two patients were studied, 16 with persistent MTC and six with relapsed MTC. All patients' tumours 
were detected by [(111)In-DTPA-d-phe1]-octreotide-scan to be SSTR positive. All patients were treated with 
the somatostatin analog (SST-A) octreotide, for 3-21 months. Nine patients were treated only with SST-A 
(Group A). The remaining 13 patients (Group B) received adjuvant treatment as follows: six patients received 
chemotherapy (Ch), five patients received both Ch and external radiotherapy (eRT) and two patients 
received only eRT. Results were as follows: Group B patients as compared to Group A patients had about 
the same objective and biological response. Patients of Group B had relatively better subjective response 
(less diarrheas and abdominal cramps) versus Group A patients, although this finding was not significant. 
Group B patients had a longer mean survival time after treatment as compared to Group A patients: 39 
months (with a range of 4-72 months) versus 20 months (with a range of 3-60 months) respectively, 
(P<0.05). Also Group B patients had longer than Group A patients mean total survival time - measured from 
the start of the disease: 138 (18-270) versus 97 (13-235) months respectively (P<0.05). Based on the above 
findings, it is the opinion of the authors that patients with advanced MTC and SSTR tumor expression in vivo 
as indicated by [(111)In-DTPA-d-phe1]-octreotide scanning, when submitted to treatment with SST-A 
octreotide and adjuvant Ch and/or eRT treatment may have a better treatment response than if submitted to 
treatment with SST-A octreotide alone. More cases are being studied by us at the present. 

 

 

Somatostatin receptor expression in vivo and response to somatostatin 
analog therapy with or without other antineoplastic treatments in 
advanced medullary thyroid carcinoma. 
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Abstract 

The long-term treatment of metastatic medullary thyroid carcinoma (MTC) with somatostatin (SST) analogs 
was evaluated in 22 patients with persistant or relapsed disease and with in vivo positive SST receptor 
(SSTR) tumors. After surgical intervention all patients but one, initially or at a later time, had persistenly (15) 
or after relapse (7) elevated serum calcitonin (CT, 252-69482 pg/ml) and carcinoembryonic antigen (CEA, 8-
1130 ng/ml) concentrations; also, all of them showed positive uptake in 111In-pentetreotide scanning. Daily 
doses of 0.4-1.0 mg octreotide subcutaneously, or monthly doses of 20-30 mg long-acting octreotide (LAR) 
intramuscularly for 3-21 months were administered. Systemic chemotherapy (Ch) with or without external 
radiotherapy (eRT) was given to 13 patients simultaneously. A beneficial effect on pre-existing diarrhea was 
observed in 8 patients (subjective partial remmission, sPR 36.4%); 10 other patients showed stable disease, 
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while in 4 a worsening of pre-existing diarrhea was observed. CT and CEA concentrations decreased more 
than 25% in 4 out of 22 patients (18%) and 11 patients showed a decrease of less than 25% (biological SD). 
No objective response in tumour growth was demonstrated. Patients (10 survivors in group B) treated with 
Ch+eRT plus Octerotide showed higher sR (92.5%), lower mortality (23.1%), longer mean time to death (130 
months) and longer mean total survival (mts) time (145 months) in comparison to group A patients who had 
66.7% sR, 33.3% mortality, only 88.5 months mean time to death and 101 months mts-time. Long-term 
octreotide and octreotide-LAR treatment offers a subjective and biological partial remission in one third and 
in one fourth of the MTC patients respectively, but it does not improve the natural course of the tumor. It 
remains to be answered if these drugs, combined with other antineoplastic therapies, have a synergistic 
effect relating to treatment response and to patient survival and mortality. 

 

The role of somatostatin analogs in the management of medullary 
thyroid carcinoma. 
J Endocrinol Invest. 2003;26(8 Suppl):72-4. 
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Abstract 

The medical therapy for advanced or metastatic medullary thyroid carcinoma has not been fully established. 
Somatostatin analogs have been used with variable success in the therapy of a few patients with medullary 
thyroid carcinoma. In the present study, we evaluated the effects of somatostatin analog therapy on 
calcitonin (ct) and carcinoembryonic antigen in patients with advanced medullary thyroid carcinoma. Five 
patients (2 men and 3 women, aged 35-57 yr) with post-operative recurrent medullary thyroid carcinoma 
received somatostatin analog therapy for 12 weeks. All had been previously treated with total thyroidectomy 
and lymphadenectomy. Four of them showed positive uptake in (111)In-pentetreotide scanning. One patient 
was treated with sc octreotide (100 microg/8 h), 3 patients received im slow release lanreotide (30 mg/14 
days), and a further one received im octreotide LAR (30 mg/28 days). Serum samples for ct and 
carcinoembryonic antigen were obtained at 0, 1, 2, 4, 8 and 12 weeks of therapy. Therapy was well-tolerated 
in general, with minimal side-effects. One patient died after the first month of therapy because of advanced 
disease. Another patient showed normalization of his ct and carcinoembryonic antigen concentrations at the 
second week of therapy, maintaining elevated values thereafter. No clinically relevant changes in serum 
concentrations of ct and carcinoembryonic antigen were observed in the rest of the patients. One patient with 
positive (111)In-pentetreotide scan, showed no uptake after somatostatin analog therapy. No significant 
decrease in the size of metastases was evident in the remaining patients. In conclusion, therapy with 
different formulations of octreotide and lanreotide does not seem to modify serum concentrations of ct and 
carcinoembryonic antigen in patients with recurrent medullary thyroid carcinoma. 
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Abstract 

BACKGROUND:  

We have analysed the distribution of the five somatostatin receptors (sst1-5) by immunohistochemistry in a 
large retrospective series of 51 medullary carcinoma of the thyroid (MCT) specimens and correlated the 
pattern of sst expression with expression of somatostatin (SRIF) peptide, tumour pathology and clinical 
outcome. 

MEASUREMENTS:  

Immunohistochemistry was performed with rabbit polyclonal antipeptide antibodies directed against the 
extracellular domains or cytoplasmic tail of human (h) sst1-5. SRIF immunoreactivity was investigated in 
parallel paraffin sections. 

RESULTS:  

Eighty-five percent of the tumours were positive for one or more sst, localized to both tumour cells as well as 
surrounding peritumoural structures, especially blood vessels. Forty-nine percent of the tumours were 
positive for sst1, 43% for sst2, 47% for sst3, 4% for sst4, and 57% for sst5. Fifty-one percent of tumours 
expressed one or two sst subtypes; 33% were positive for three or more sst isoforms. All five sst receptors 
were detected in only two cases. Tumours expressing octreotide sensitive subtypes (sst2,3,5) accounted for 
75% of the series. 50% of the tumours co-expressed SRIF suggesting tumour cell regulation by endogenous 
SRIF via paracrine/autocrine circuits. There was no correlation between sst1-5 expression and age, sex, 
tumour size or stage, histological type or clinical outcome. Simultaneous analysis of primary tumour and 
lymph node metastases revealed a similar pattern of sst immunoreactivity indicating that sst expression is 
not modified in the course of disease progression. 

CONCLUSIONS:  

With the exception of sst4, medullary carcinoma of the thyroid display a rich but heterogeneous expression 
of sst subtypes. Immunohistochemical typing of sst receptor expression using specific antireceptor 
antibodies represents an ideal approach for characterizing sst subtype expression in medullary carcinoma of 
the thyroid for optimizing receptor targeted diagnosis and therapy with somatostatin analogs. 
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