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Follicular neoplasms of the thyroid: what to recommend.

Carling T, Udelsman R.

Department of Surgery, Yale University School of Medicine, New Haven, Connecticut.

Follicular neoplasms of the thyroid are usually diagnosed following fine-needle aspiration (FNA) biopsy of a dominant thyroid nodule. An FNA diangosis of a follicular neoplasm represents a heterogeneous group of lesions including benign follicular hyperplasia, follicular adenomas, follicular carcinomas, and the follicular variant of papillary carcinoma. Hurthle cell neoplasms are also often included in this group. Because the criteria for malignancy in both follicular and Hurthle cell neoplasms requires vascular or capsular invasion seen on permanent histology, the majority of these patients undergo surgical resection. Intraoperative frozen section analysis of follicular neoplasms rarely renders informative information. Approximately 20% of these lesions prove to be malignant and for lesions greater than 1.0 cm in size, the majority of surgeons and endocrinologists recommend a total thyroidectomy. Postoperative treatment generally includes therapeutic doses of 131I for follicular carcinomas.
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Advancing the molecular diagnosis of thyroid nodules: defining benign lesions by molecular profiling.

Finley DJ, Lubitz CC, Wei C, Zhu B, Fahey TJ.

Department of Surgery, Weill Medical College of Cornell University, New York, New York.

Background: Thyroid nodules are common and most are benign. Previous data from our laboratory and others has suggested that gene profiling can accurately distinguish between benign and malignant thyroid nodules and provide new leads in the study of thyroid tumorigenesis. Current preoperative techniques do not permit distinction between neoplastic and hyperplastic follicular neoplasms. These studies were undertaken to determine whether benign follicular tumors could be subcategorized by molecular profiling. Methods: Molecular profiles of 8 follicular adenomas and 8 hyperplastic nodules were analyzed by oligonucleotide microarray analysis. A list of 402 differentially expressed genes was produced based on a comparison of these two groups. Seven additional benign follicular lesions were then added to the analysis. A hierarchical clustering analysis was performed on all 23 samples, utilizing the gene list generated from the test set, to examine the groups for potential differences and the ability of the gene list to distinguish tumor types. Results: Cluster analysis of all 23 samples produced two distinct groups, one containing the adenomas and one containing the hyperplastic lesions. The analysis was able to identify follicular adenomas with a sensitivity of 84.6% and a specificity of 100%. Conclusions: These data indicate that benign thyroid lesions can be separated into distinct groups through molecular profiling. Analysis of the gene list may help further the understanding of thyroid tumorigenesis. Expression profiling may ultimately allow us to distinguish potentially malignant from benign follicular nodules.
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Flow pattern and vascular resistive index as predictors of malignancy risk in thyroid follicular neoplasms.

De Nicola H, Szejnfeld J, Logullo AF, Wolosker AM, Souza LR, Chiferi V Jr.

Diagnostic Imaging Department, Federal University of Sao Paulo-Escola Paulista de Medicina, Sao Paulo, Brazil.

OBJECTIVES: The purpose of this study was to evaluate whether flow pattern and resistive index (RI) are useful parameters for distinguishing benign from malignant thyroid follicular neoplasms (FNs). METHODS: Eighty-six thyroid nodules that underwent sonographically guided fine-needle aspiration and were diagnosed as cases of FN were evaluated by power and duplex Doppler sonography. Pathologic correlation was available for all nodules. The flow pattern seen via power Doppler examination was ranked for each nodule on a scale of 0 to 4, in increasing flow order. For each nodule, the RI value was considered the average of 1 to 3 values obtained with different flow signals. RESULTS: Ten nodules (11.63%) were malignant (3 follicular carcinomas, 5 follicular variants of papillary carcinoma, and 2 papillary carcinomas). Fourteen nodules (16.27%) were adenomas, and 62 (72%) were non-neoplastic nodules. The average RI in non-neoplastic nodules was 0.588 (P < .001, chi(2) test): 0.662 in adenomas and 0.763 in malignant nodules. None of the nodules had flow pattern type 0. Flow patterns 1 and 2 (peripheral flow only or predominantly) were present in 58 non-neoplastic nodules (93.5%), 10 adenomas (71.4%), and 2 malignant nodules (20%). Flow pattern type 3 (predominantly central flow) was present in 7 malignant nodules (70%), 4 adenomas (28.6%), and 4 non-neoplastic nodules (6.5%). Only 1 nodule, a papillary carcinoma, had flow pattern type 4 (internal flow only). CONCLUSIONS: In FNs, there were significant positive associations between predominantly central flow and malignancy and between predominantly peripheral flow and benign disease (P < .0001, Fisher exact test). However, power Doppler characteristics could not be used to rule out malignancy because 20% of malignant nodules had predominantly peripheral flow. For predicting malignancy, an RI cutoff of 0.75 had good accuracy, specificity, and negative predictive value but had low sensitivity and positive predictive value (respectively, 91%, 97%, 92%, 40%, and 67%). Resistive index values in non-neoplastic nodules were lower than in adenomas and malignant nodules (P < .001, chi(2) test).
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Improving recognition of thyroid carcinoma in rapid-consultation specimens.

Wood MD, Huang Y, Bibbo M.

Department of Pathology, Anatomy and Cell Biology, Thomas Jefferson University Hospital, Philadelphia, Pennsylvania 19107, USA. moira.wood@mail.tju.edu

OBJECTIVE: To improve recognition of thyroid carcinoma in rapid consultation on Diff-Quik-stained (Fisher Diagnostics, Middletown, Virginia, USA.) fine-needle aspiration (FNA) and rapid hematoxylin-eosin (H-E)-stained intraoperative scrape preparation (ISP) specimens by assessing 3 variables (anisokaryosis, nuclear overlap [NO] and scant/absent colloid) in cases of cellular follicular lesions (CFL), an indeterminate diagnostic category. STUDY DESIGN: Thirty-seven FNAs and 28 ISPs diagnosed as CFL, with histologic follow-up, were evaluated in blinded fashion by 3 cytopathologists assessing the 3 variables. RESULTS: Over 90% of the malignant cases showed NO in both FNA and ISP, while only 22% of the benign cases did; positive and negative predictive values (PPV and NPV) were 82% and 100%. All malignant cases showed significant anisokaryosis in both FNA and ISP in contrast to 24% of benign cases; PPV and NPV were 74% and 100%. Scant/absent colloid was seen in 87% and 39% of malignancies in FNA and ISP, respectively, as compared to 55% and 20% of the benign cases. PPV and NPV were 52% and 83% in FNA and 63% and 60% in ISP, respectively. CONCLUSION: Application of these variables improves recognition of thyroid carcinoma, particularly in fine needle aspirates, while additional material may be requested. With ISP, their absence supports recommending against further surgery. Together, optimal surgical planning and outcome may be obtained.
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Characterization of thyroid 'follicular neoplasms' in fine-needle aspiration cytological specimens using a panel of immunohistochemical markers: a proposal for clinical application.

Saggiorato E, De Pompa R, Volante M, Cappia S, Arecco F, Dei Tos AP, Orlandi F, Papotti M.

Section of Endocrinology, Department of Clinical and Biological Sciences, University of Turin, Regione Gonzole 10, 10043 Orbassano (TO), Italy. enrico.saggiorato@unito.it

The distinction of benign from malignant follicular thyroid neoplasms remains a difficult task in diagnostic fine-needle aspiration cytology, and some discrepant results have been reported for the individual immunocytochemical markers of malignancy proposed so far. The aim of this study was to test if the combined use of a panel of markers could improve the diagnostic accuracy in the preoperative cytological evaluation of 'follicular neoplasms' in an attempt to reduce the number of thyroidectomies performed for benign lesions. The immunocytochemical expression of galectin-3, HBME-1, thyroperoxidase, cytokeratin-19 and keratan-sulfate was retrospectively analyzed in 125 consecutive fine-needle aspiration samples (cell blocks) of indeterminate diagnoses of 'follicular thyroid neoplasm', and compared with their corresponding surgical specimens, including 33 follicular carcinomas, 42 papillary carcinomas and 50 follicular adenomas. Statistical analysis on each marker confirmed that galectin-3 and HBME-1 were the most sensitive (92% and 80% respectively) and specific (94% and 96% respectively) molecules. The use of these two markers sequentially in non-oncocytic lesions (testing HBME-1 as a second marker whenever galectin-3 proved negative) increased the sensitivity and specificity up to 97% and 95% respectively. In oncocytic lesions, HBME-1 proved to be less sensitive, and the sequential combination of galectin-3 and cytokeratin-19 reached 100% of both specificity and sensitivity. Our data showed that, as compared with the use of single markers, the sequential combination of two markers represents the most accurate immunohistochemical panel in managing patients with a fine-needle aspiration biopsy diagnosis of 'follicular neoplasms', especially in otherwise controversial categories such as oncocytic tumours. The combination of three or more markers did not substantially improve the diagnostic accuracy of the test.

PMID: 15947105 [PubMed - in process] 



	[image: image15.wmf]6: Br J Cancer. 2005 Jul 11;93(1):144-51.
	Related Articles, [image: image16.png]


Links 




 
Expression of pendrin in benign and malignant human thyroid tissues.

Skubis-Zegadlo J, Nikodemska A, Przytula E, Mikula M, Bardadin K, Ostrowski J, Wenzel BE, Czarnocka B.

1Department of Biochemistry, Medical Centre for Postgraduate Education, Marymoncka 99, 01-813 Warsaw, Poland.

The Pendred syndrome gene (PDS) encodes a transmembrane protein, pendrin, which is expressed in follicular thyroid cells and participates in the apical iodide transport. Pendrin expression has been studied in various thyroid neoplasms by means of immunohistochemistry (IHC), Western blot and RT-quantitative real-time PCR. The expression was related to the functional activity of the thyroid tissue. Follicular cells of normal, nodular goitre and Graves' disease tissues express pendrin at the apical pole of the thyrocytes. In follicular adenomas, pendrin was detected in cell membranes and cytoplasm simultaneously in 10 out of 15 cases. Pendrin protein was detected in 73.3 and 76.7% of the follicular (FTC) and papillary (PTC) thyroid carcinomas, respectively, where pendrin was solely localised inside the cytoplasm. An extensive intracellular immunostaining of pendrin was observed in six out of 11 (54.5%) of positive FTCs and 19 out of 23 (82%) of PTCs. Focal reactivity was detected in one follicular- and three papillary carcinomas, whereas pendrin protein was absent in three of 15 FTC and four of 30 PTC; mRNA of pendrin was detected in 92.4% of thyroid tumours. The relative mRNA expression of pendrin was lower in cancers than in normal thyroid tissues (P<0.001). The pendrin protein level was found to parallel its mRNA expression, which was not, however, related to the tumour size and tumour stage. In conclusion, pendrin is expressed in the majority of differentiated thyroid tumours with high individual variability but its targeting to the apical cell membrane is affected.British Journal of Cancer (2005) 93, 144-151. doi:10.1038/sj.bjc.6602628 www.bjcancer.com Published online 7 June 2005.
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Prognostic value of E-cadherin expression in thyroid follicular carcinoma.

Brecelj E, Frkovic Grazio S, Auersperg M, Bracko M.

Department of Surgical Oncology, Institute of Oncology, Zaloska 2, SI-1000, Ljubljana, Slovenia.

AIMS: To evaluate the expression of E-cadherin, its association with various clinicopathological features and its possible relation with distant metastasis-free survival (DMFS) in follicular carcinoma of the thyroid. METHODS: E-cadherin expression was assessed immunohistochemically in sections from paraffin embedded tissues in a group of 54 patients with follicular carcinoma and its variants who were followed for a median of 7.25 years. RESULTS: Reduced E-cadherin expression, defined as <90% of cells showing membrane positivity, was found in 15 tumours and was significantly associated with widely invasive growth, insular morphology and lesser degree of differentiation, but was not related to patient sex and age or tumour size. In univariate analysis, DMFS was significantly worse in male patients (P<0.03), widely invasive tumours (P=0.0002), moderately/poorly differentiated tumours (P<0.05) and tumours showing reduced E-cadherin expression (P=0.0001). In multivariate analysis, the degree of invasiveness and E-cadherin expression were the only independent prognostic factors. Among widely invasive cases, those with reduced E-cadherin expression had significantly worse DMFS than those with preserved expression. CONCLUSIONS: Our findings suggest that E-cadherin expression could be used as a prognostic marker in widely invasive follicular carcinomas of the thyroid. Larger studies are needed to assess its prognostic value in the group of minimally invasive carcinomas.
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Analysis of cyclin D1 and retinoblastoma protein immunoreactivity in follicular thyroid tumors.

Ferenc T, Lewinski A, Lange D, Niewiadomska H, Sygut J, Sporny S, Jarzab B, Satacinska-Los E, Kulig A, Wloch J.

Department of Biology and Genetics, Medical University, Lodz.

Protein products of cyclin D1 and retinoblastoma (Rb) genes play crucial roles in regulation of G1/S transition in the cell cycle. In this study we analyzed, using immunohistochemical methods, the expression of cyclin D1 and Rb proteins in material from medical archives (12 cases of follicular thyroid carcinoma, 57 cases of follicular adenoma and 17 nodular goiter cases). A positive nuclear reaction for cyclin D1 was observed in 83.3% (10/12) of the follicular carcinomas, in 96.5% (55/57) of the follicular adenomas and in 23.5% (4/17) of nodular goiters. Overexpression of cyclin Dl (more than 50% of positively staining cells) was noted in 25% (3/12) of the follicular carcinomas and in 22.8% (13/57) of the follicular adenomas. No overexpression of cyclin D1 was noted among nodular goiters. The number of carcinoma cases with cyclin D1 overexpression did not differ statistically in any significant way from the follicular adenoma group (p = 1.000). A positive nuclear reaction for Rb protein was noted in 100% of the follicular carcinomas (12/12), in 96.5% of the follicular adenomas (55/57) and in 47.1% of the cases (8/17) of nodular goiter. Rb protein overexpression (more than 50% of positively staining cells) was found in 83.3% (10/12) of the follicular carcinomas, in 68.4% (39/57) of the follicular adenomas and in 11.8% (2/17) of the nodular goiters. The number of cases with Rb protein overexpression in the follicular carcinoma group did not differ significantly from that in the follicular adenoma group (p = 0.486). A positive correlation was found in the groups studied between the expressions of Rb protein and cyclin D1. However, the correlation was statistically significant only in the nodular goiter group (Rs = 0.567; p = 0.018). In the follicular carcinoma group, that correlation was borderline (Rp = 0.437; p = 0.072) and, in the follicular adenoma group, it was statistically insignificant (Rs = 0.217; p = 0.105). Our results confirm the existence of mutual regulation mechanisms of Rb and cyclin D1 protein expressions, which are observed in cells from various carcinomas.
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PTEN and Egr-1 expression in thyroid proliferative lesions.

Di Loreto C, Tell G, Pestrin M, Pandolfi M, Damante G, Puglisi F.

Anatomic Pathology, University of Udine, Udine, Italy.

PTEN is a tumor suppressor gene that inhibits cell cycle progression. Recent data support that PTEN transcription is upregulated by Egr-1. The present study evaluated the immunohistochemical expression of PTEN and Egr-1 in normal thyroid and in its benign and malignant proliferative lesions. PTEN expression was cytoplasmic. The median percentage of normal cells with positive staining was 97.5%. It was similar in nodular hyperplasia, adenoma and papillary carcinoma. Follicular and undifferentiated carcinoma presented a significant decrease in the percentage of positive cells (P=0.027 and P=0.004). Egr-1 expression was nuclear. The median percentage of positivity was similar in normal tissue (29.75%), nodular hyperplasia (30.5%) and papillary carcinoma (28.25%). Adenomas, follicular carcinomas and undifferentiated carcinomas showed a significant decrease of nuclear positivity (P=0.001; P=0.001 and P=0.004, respectively).
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Can cytology accurately predict benign follicular nodules?

Smith J, Cheifetz RE, Schneidereit N, Berean K, Thomson T.

Department of Surgery, University of British Columbia, 910 West 10th Avenue, 3rd Floor, Jim Pattison Pavilion, Vancouver, BC V5Z 4E3, Canada.

BACKGROUND: The reliability of fine-needle aspiration (FNA) biopsy in differentiating benign from malignant follicular lesions of the thyroid has been the subject of renewed debate recently. Although surgical excision has been recommended for most follicular lesions identified by cytology, this approach may not be necessary in all cases. The goal of this study was to determine whether FNA could be used as a diagnostic tool to safely identify patients with follicular thyroid nodules who do not require immediate surgical intervention. METHODS: A retrospective review was performed on a sample of 24 patients diagnosed with either follicular adenoma or follicular carcinoma after surgical excision of a thyroid nodule. The initial FNA biopsies were independently reviewed by two experienced cytopathologists in a blinded fashion and subsequently compared with final histologic diagnoses. RESULTS: For pathologist A, overall accuracy was 58%. The positive predictive value (PPV) of a benign diagnosis was 82%; PPV of a malignant diagnosis was 38%. For pathologist B, overall accuracy was 63%. The PPV of a benign diagnosis was 83%; PPV of a malignant diagnosis was 42%. CONCLUSIONS: This study suggests that in follicular lesions of the thyroid, a benign FNA biopsy report from an experienced cytopathologist has a high positive predictive value. The predictive value may not, however, be high enough to preclude surgery; other factors may need to be considered before recommending a nonoperative approach.
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The prognostic value of primary tumor size in papillary and follicular thyroid carcinoma.

Machens A, Holzhausen HJ, Dralle H.

Department of General, Visceral, and Vascular Surgery, Martin-Luther-University Halle-Wittenberg, Halle/Saale, Germany. gensurg@medizin.uni-halle.de

BACKGROUND: A delay in the diagnosis of differentiated thyroid carcinoma often leads to larger tumors, higher prevalence rates of distant metastasis, and earlier cause-specific deaths. Threshold tumor diameters for extrathyroidal growth, lymph node spread, and distant metastasis in papillary (PTC) and follicular thyroid carcinoma (FTC) remain to be defined. METHODS: A comparative correlation of primary tumor size and extrathyroidal growth, lymph node spread, and distant metastasis was performed for 500 institutional patients who received surgery for PTC or FTC. RESULTS: There were 366 patients with PTC (73.2%) and 134 patients with FTC (26.8%). Multifocality (23.5% vs. 9.0%; P < 0.001) and lymph node metastasis (40.2% vs. 19.4%; P < 0.001) were more common in the patients with PTC than in those with FTC. Patients with FTC were older at first diagnosis (51.6 vs. 47.0 years; P = 0.01) compared with the patients with PTC. The FTC tumors were almost twice as large (39.9 vs. 20.6 mm; P < 0.001), and patients had a higher prevalence of distant metastasis (17.9% vs. 6.3%; P < 0.001). When primary tumor diameter was accounted for, cumulative risks of extrathyroidal growth and lymph node metastasis were higher in patients with PTC than in patients with FTC (P < 0.001; log-rank test). In striking contrast, the cumulative risk of distant metastasis was the same for PTC and FTC tumors of equal size (P = 0.89; log-rank test) and increased once the primary tumor size was > 20 mm. Pulmonary metastasis was an earlier event than bone metastasis. CONCLUSIONS: The data suggested that earlier intervention is warranted to keep suspicious thyroid nodules from growing > 20 mm (or greater than T1) and spreading to distant organs.
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Circulating tumor cells detected by reverse transcription-polymerase chain reaction for carcinoembryonic antigen mRNA: distinguishing follicular thyroid carcinoma from adenoma.

Sato T, Harao M, Nakano S, Jotsuka T, Suda N, Yamashita J.

Department of Breast and Endocrine Surgery, Aichi Medical University, Japan.

BACKGROUND: We prospectively tested whether circulating tumor cells could be detected in peripheral blood of patients with thyroid tumors by a reverse transcription-polymerase chain reaction (RT-PCR) to detect carcinoembryonic antigen (CEA) messenger RNA (mRNA). METHODS: We assayed for CEA mRNA by RT-PCR in peripheral blood sampled before and 2 to 3 weeks after curative surgery for thyroid tumors in 121 patients. Blood samples from 7 patients with chronic thyroiditis and 7 healthy subjects served as controls. RESULTS: No control samples were positive for CEA mRNA by RT-PCR. Of 121 preoperative samples from patients with thyroid tumor, 6 were positive (5.0%). Preoperative frequencies of CEA mRNA positivity in benign tumor, papillary carcinoma, follicular variant papillary carcinoma, minimally invasive follicular carcinoma, and widely invasive follicular carcinoma were 0%, 0%, 0%, 44.4% (4/9), and 50.0% (2/4), respectively. Among positive patients only one, who had widely invasive follicular carcinoma, remained positive after surgery. CONCLUSIONS: RT-PCR detection of tumor cells in preoperative blood often can distinguish malignant from benign follicular thyroid tumors.
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Adenomas and follicular carcinomas of the thyroid display two major patterns of chromosomal changes.

Castro P, Eknaes M, Teixeira MR, Danielsen HE, Soares P, Lothe RA, Sobrinho-Simoes M.

Institute of Molecular Pathology and Immunology of the University of Porto (IPATIMUP), Porto, Portugal.

It was recently shown by flow and static cytometry that a large sub-group of follicular adenomas of the thyroid--fetal/embryonal adenomas--display an aneuploid phenotype. It was also shown that thyroid lesions with a DNA content within the triploid range were either fetal adenomas or follicular carcinomas with a fetal adenoma growth pattern. Follicular tumours with growth patterns other than the so-called fetal adenoma-like pattern were usually diploid or near-diploid. In an attempt to clarify the pattern of chromosomal imbalances in follicular tumours, comparative genomic hybridization (CGH) analysis was performed in a series of 18 follicular neoplasms (ten fetal/embryonal and four common follicular adenomas and four minimally invasive follicular carcinomas). For each tumour, the DNA content was determined by flow cytometry and, in some cases, also by static cytometry. Finally, the copy number of selected chromosomes was determined by interphase fluorescence in situ hybridization (FISH) using centromere probes. With the exception of the single diploid fetal adenoma, all fetal adenomas displayed several DNA copy number changes, with frequent gains of several chromosomes, which were found to be either tetrasomic or trisomic by FISH. This genetic pattern was also present in the single case of follicular carcinoma with aneuploidy and fetal adenoma-like growth pattern. Follicular adenomas other than fetal adenomas, and the remaining follicular carcinomas, showed more losses than gains of chromosomes. These results suggest that follicular tumourigenesis may follow at least two pathways: one characterized by prominent aneuploidy and numerous gains, in which the tumours display a fetal adenoma-like growth pattern; and another accompanied by less obvious aneuploidy or even quasi-diploidy and dominant chromosome losses, in which the tumours display a common follicular architecture. Copyright 2005 Pathological Society of Great Britain and Ireland. Published by John Wiley & Sons, Ltd.
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HBME-1 expression in follicular tumor of the thyroid: an investigation of whether it can be used as a marker to diagnose follicular carcinoma.

Ito Y, Yoshida H, Tomoda C, Miya A, Kobayashi K, Matsuzuka F, Kakudo K, Kuma K, Miyauchi A.

Department of Surgery, Kuma Hospital, Shimoyamate-dori, Chuo-ku, Kobe 650-0011, Japan. ito01@kuma-h.or.jp

BACKGROUND: HBME-1 has been recognized as a useful marker for diagnosing thyroid carcinoma. In this study, we investigated whether it has a diagnostic value for discriminating follicular carcinoma from adenoma. MATERIALS AND METHODS: We investigated HBME-1 expression in 138 follicular carcinomas, 155 follicular adenomas, 98 adenomatous nodules and 37 papillary carcinomas, using anti-HBME-1 monoclonal antibody. RESULTS: HBME-1 was positive in 60.9% of follicular carcinoma and the incidence was significantly higher (p<0.0001) than that of follicular adenoma, 30.3%. In adenomatous nodules, only 17.3% were classified as positive, which was lower even than that of follicular adenoma (p=0.0257). All papillary carcinomas examined were positive for HBME-1. We calculated the positive predictive value of HBME-1 in discriminating follicular carcinoma from adenoma as 64.2%. CONCLUSION: These results suggest that, although HBME-1 contributes to the diagnosis of papillary carcinoma, it could not be applied in the preoperative diagnosis of follicular carcinoma, for example, using fine-needle aspiration biopsy samples.
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Analysis of nm23-H1 protein immunoreactivity in follicular thyroid tumors.

Ferenc T, Lewinski A, Lange D, Niewiadomska H, Sygut J, Sporny S, Wloch J, Salacinska-Los E, Kulig A, Jarzab B.

Department of Biology and Genetics, Medical University, Lodz.

Immunohistochemical analysis employing a monoclonal antibody nm23-H1 (the antibody against nm-23 protein) was performed on archival material, consisting of 12 cases of follicular thyroid carcinoma (FTC), 57 cases of follicular thyroid adenoma (FTA) and 17 cases of nodular goiter (NG). Both cytoplasmic and nuclear immunoreactions for nm-23H1 were observed in cells of FTCs, FTAs and NGs. In oxyphilic adenomas cytoplasmic staining was observed. Eleven (91.7%) cases of FTC, 55 (98.2%) cases of FTA and 14 (82.4%) cases of NG were found to be positive for nm23-H1 protein. There were no statistically significant differences in the mean percentage values of immunopositive cells between carcinomas and adenomas. A significant increase in the number of cases with high percentage (more than 50) of positive cells was found in both carcinomas (FTCs) and adenomas (FTAs)--mainly microfollicular ones, in comparison with nodular goiter. It can be concluded that highly positive immunoreaction for the nm23-H1 protein in the cells of carcinomas (FTCs) and microfollicular adenomas indicates for a high proliferation rate of these tumors.

PMID: 15757202 [PubMed - indexed for MEDLINE] 



	[image: image42.wmf]16: Pol J Pathol. 2004;55(4):143-8.
	Related Articles, [image: image43.png]


Links 



Analysis of P161NK4A protein expression in follicular thyroid tumors.

Ferenc T, Lewinski A, Lange D, Niewiadomska H, Sygut J, Sporny S, Jarzab B, Salacinska-Los E, Kulig A, Wloch J.

Department of Biology and Genetics, Medical University, Lodz.

PI6INK4A (P16) protein expression was analyzed immunohistochemically in archival material derived from 12 cases of follicular thyroid carcinoma, 57 cases of follicular adenoma and 17 cases of nodular goiter. Among follicular carcinomas, 11 out of 12 examined cases (91.7%) were positive for P161NK4A protein. Among follicular adenomas the percentage of immunopositivity was 76.5% (45/57) and among nodular goiter cases it was 19.3% (13/17). Overexpression of P16INK4A protein was found in 66.7% (8/12) of follicular carcinomas and in 19.3% (11/57) of follicular adenomas; the values of this parameter were statistically significantly higher in the follicular carcinoma group (p < 0.005). No P16INK4A protein overexpression was noted in nodular goiter cells. High immunohistochemically-detected expression of P16INK4A protein in follicular thyroid carcinoma cells suggests that the altered expression pattern of P16INK4A protein may disturb the regulatory mechanisms of thyreocyte cell cycle and plays a significant role in the formation of benign neoplasms and their malignant counterparts derived from follicular thyroid cell.
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Analysis of P53 and P21WAF1 proteins expression in follicular thyroid tumors.

Ferenc T, Lewinski A, Lange D, Niewiadomska H, Sygut J, Sporny S, Jarzab B, Salacinska-Los E, Kulig A, Wloch J.

Department of Biology and Genetics, Medical University, Lodz.

The expression of P53 and P21WAF1 proteins was analyzed immunohistochemically in archival material derived from 12 cases of follicular thyroid carcinoma, 57 cases of follicular adenoma and 17 cases of nodular goiter. In the follicular carcinoma group 6 out of 12 cases (50%) were positive for P53 protein and 4 out of 12 cases (33.3%) were positive for P21WAF1 protein. In the follicular adenoma group, 18 out of 57 cases (31.6%) were positive for P53 and 16 out of 57 cases (28.1%) were positive for P21WAF1 protein. No positive cases of P53 or P21WAF1 proteins presence were found in the nodular goiter group. Positive correlation between the expression of P53 and P21WAF1 proteins was found for follicular carcinoma and adenoma groups (p = 0.034 and p = 0.002, respectively). The obtained results demonstrate that simultaneous immunohistochemical detection of P53 and P21WAF1 proteins expression may be useful in determining functional status of P53 protein, helping to interpret expression of P53 protein in thyroid follicular carcinoma cells.
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Follicular thyroid lesions, elements that affect both diagnosis and prognosis.

Zeiger MA, Dackiw AP.

Department of Surgery, Division of Endocrine and Oncologic Surgery, The Johns Hopkins Medical Institutions, Baltimore, Maryland, USA. mzeiger@jhmi.edu

The precise diagnosis of follicular thyroid lesions is frequently debated because of the subjective nature of capsular invasion as well as both the histological and cytological characteristics. Furthermore, several different prognostic indices have been devised to examine prognosis associated with thyroid cancer. Herein, we describe how these confounding elements can affect the ability to accurately predict prognosis for patients with follicular thyroid lesions. (c) 2005 Wiley-Liss, Inc.
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Characterization of dendritic cells in differentiated thyroid cancer.

Tsuge K, Takeda H, Kawada S, Maeda K, Yamakawa M.

Department of Pathology, Yamagata University School of Medicine, Yamagata 990-9585, Japan.

In this study, the types and localization pattern of dendritic cells (DCs), the expression of chemokines on carcinoma cells and of the relevant receptors on DCs, and the adhesion molecules expressed on vascular endothelial cells and DCs were examined in thyroid carcinomas. Papillary carcinoma had a higher frequency of CD1a(+) immature DCs than other thyroid tumours. Macrophage inflammatory protein (MIP)-3 alpha was expressed strongly on the majority of papillary carcinoma cells and weakly on a minority of follicular carcinoma cells. DCs positive for chemokine receptor-6 (CCR-6) were densely accumulated in papillary carcinoma. DC-SIGN(+) DCs were accumulated in papillary carcinoma but rarely in follicular carcinoma. A binding assay for DC-SIGN-mediated adhesion of isolated DCs revealed significant inhibition of DC adhesion to papillary carcinoma tissues by neutralizing antibodies against intercellular adhesion molecule-2 or DC-SIGN. These results clearly indicated marked differences between papillary carcinoma and follicular carcinoma in the accumulation of immature DCs, in MIP-3 alpha expression on carcinoma cells, and in the frequency of CCR-6(+) DCs and DC-SIGN(+) DCs.

PMID: 15714595 [PubMed - indexed for MEDLINE] 



	[image: image52.wmf]20: J Clin Endocrinol Metab. 2005 May;90(5):2512-21. Epub 2005 Feb 15.
	Related Articles, [image: image53.png]


Links 




 
Genetic classification of benign and malignant thyroid follicular neoplasia based on a three-gene combination.

Weber F, Shen L, Aldred MA, Morrison CD, Frilling A, Saji M, Schuppert F, Broelsch CE, Ringel MD, Eng C.

Clinical Cancer Genetics Program, Department of Internal Medicine, The Ohio State University, Columbus, Ohio 43210, USA.

Thyroid carcinoma is a common endocrine cancer with a favorable prognosis if subjected to timely treatment. However, the clinical identification of follicular thyroid carcinoma (FTC) among patients with benign thyroid nodules is still a challenge. Preoperative fine needle aspiration-based cytology cannot always differentiate follicular carcinomas from benign follicular neoplasias. Because current methods fail to improve preoperative diagnosis of thyroid nodules, new molecular-based diagnoses should be explored. We conducted a microarray-based study to reveal the genetic profiles unique to FTC and follicular adenomas (FAs), to identify the most parsimonious number of genes that could accurately differentiate between benign and malignant follicular thyroid neoplasia. We confirmed our data by quantitative RT-PCR and immunohistochemistry in two independent validation sets with a total of 114 samples. We were able to identify three genes, cyclin D2 (CCND2), protein convertase 2 (PCSK2), and prostate differentiation factor (PLAB), that allow the accurate molecular classification of FTC and FA. Two independent validation sets revealed that the combination of these three genes could differentiate FTC from FA with a sensitivity of 100%, specificity of 94.7%, and accuracy of 96.7%. In addition, our model allowed the identification of follicular variants of papillary thyroid carcinoma with an accuracy of 85.7%. Three-gene profiling of thyroid nodules can accurately predict the diagnosis of FTC and FA with high sensitivity and specificity, thus identifying promising targets for further investigation to ultimately improve preoperative diagnosis.
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Decreased relative expression level of trefoil factor 3 mRNA to galectin-3 mRNA distinguishes thyroid follicular carcinoma from adenoma.

Takano T, Miyauchi A, Yoshida H, Kuma K, Amino N.

Department of Laboratory Medicine, Osaka University Graduate School of Medicine, D2, 2-2 Yamadaoka, Suita, Osaka 565-0871, Japan. ttakano@labo.med.osaka-u.ac.jp

The expression level of trefoil factor 3 (TFF3) mRNA is a marker for distinguishing thyroid follicular adenomas from carcinomas. However, when measuring the expression level of TFF3 mRNA in fine needle aspiration biopsies, an appropriate internal control mRNA, of which expression is restricted in thyroid epithelial--derived cells, is necessary, since they are often contaminated with a considerable number of blood cells, which do not express TFF3 mRNA. In this study, we evaluated the efficiency of molecular-based diagnosis of thyroid follicular carcinoma by measuring the relative expression of TFF3 mRNA by real-time quantitative reverse transcription-polymerase chain reaction (RT-PCR) using galectin-3 mRNA as an internal control. The TFF3/galectin-3 mRNA ratio (T/G ratio) was measured in 54 follicular adenomas and 29 follicular carcinomas. It was markedly decreased in 7 follicular carcinomas of widely invasive type and with evident distant metastases. When the cutoff point was set at 16.0 by a receiver operator characteristic curve, the TG ratio showed good agreement with the pathological diagnosis [kappa=0.55; 95% confidence interval (CI), 0.34-0.77]. This agreement was better when the pathologically questionable cases were excluded (kappa=0.72; 95% CI, 0.49-0.95). Quantification of the T/G ratio may be a useful tool for the distinction between follicular adenomas and carcinomas, which is the most difficult in thyroid pathology.
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Morphological changes of follicular cell basal borders and basement membranes in benign and malignant nodular lesions of the thyroid gland: an ultrastructural study.

Cavallari V, Albiero F, Cicciarello R, Gagliardi ME, Costa G, D'Alia C, Sturniolo G, Tonante A, Labate A, Torre V, Vermiglio F, Caillou B.

Unit of Ultrastructural Pathology, Department of Human Pathology, University of Messina, Messina, Italy. vcavallari@unime.it

Microfollicular nodular lesions of the thyroid gland may represent a differential diagnosis problem. Firstly, nodular areas of follicular hyperplasia have to be distinguished from follicular adenomas. On the other hand, nodular microfollicular areas exhibiting large pale nuclei, occasionally found in hyperplastic nodules and follicular adenomas, must be discriminated from latent papillary carcinomas with predominant follicular architecture. The diagnosis of follicular carcinoma still requires the detection of vascular and/or capsular microinvasion. A more refined study was planned to search for additional descriptors useful for diagnosis The authors report the results of an ultrastructural investigation carried out on 220 thyroid nodular lesions and 50 specimens of macroscopically nonnodular glands. An infolding arrangements of the thyreocyte basal border (TBB) and follicular basement membrane (FBM) was demonstrated in 50/50 nonnodular thyroid tissue specimens and 53/67 (79.1%) hyperplastic nodular lesions (p<.005). A linear arrangement of the TBB and FBM was found in 85/121 (70.2%) follicular adenomas and in 32/32 differentiated carcinomas (p<.001). In the last group, 12/32 (37.5%) cases showed focal discontinuities of FBM. In conclusion, the benign thyroid nodules show a prevalently infolding arrangements of TBBs, whereas the majority of proliferative lesions display a linear morphology. In absence of an infiltrating pattern there is no morphological evidence of discriminating potentially malignant vs. benign lesions. The linear distribution of TBBs and FBMs places the case in a group of borderline lesions that involve a more careful postsurgery investigation.
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Importance of tumour size in papillary and follicular thyroid cancer.

Passler C, Scheuba C, Asari R, Kaczirek K, Kaserer K, Niederle B.

Section of Endocrine Surgery, Division of General Surgery, Department of Surgery, University of Vienna, Medical School, Vienna, Austria.

BACKGROUND: The most controversial change in the new pathological tumour node metastasis (pTNM) classification of thyroid tumours is the extension of the pT1 classification to include tumours up to 20 mm. METHODS: Four hundred and three patients with pT1 or pT2 differentiated thyroid carcinomas were divided into three groups according to tumour diameter (group 1, 10 mm or less; group 2, 11-20 mm; group 3, 21-40 mm). They were analysed retrospectively with respect to carcinoma-specific and disease-free survival. RESULTS: No patient in group 1 died from papillary thyroid carcinoma, compared with three patients in group 2 and six in group 3. There was a statistically significant difference in carcinoma-specific survival between groups 1 and 2 (P = 0.033). Two patients in group 1, six in group 2 and eight in group 3 developed recurrence. The difference in disease-free survival between groups 1 and 2 was significant (P = 0.025). One patient in group 1, three in group 2 and four in group 3 died from follicular thyroid carcinoma, but there were no significant differences in survival between the three groups. CONCLUSION: Extension of the pT1 classification to cover all tumours up to 20 mm does not appear to be justified for papillary thyroid carcinoma.
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Expression profiling reveals a distinct transcription signature in follicular thyroid carcinomas with a PAX8-PPAR(gamma) fusion oncogene.

Lui WO, Foukakis T, Liden J, Thoppe SR, Dwight T, Hoog A, Zedenius J, Wallin G, Reimers M, Larsson C.

Department of Molecular Medicine, Karolinska University Hospital, Solna, CMM L8:01, SE-171 76 Stockholm, Sweden. weng-onn.lui@cmm.ki.se

The demonstration of the PAX8-PPAR(gamma) fusion oncogene in a subset of follicular thyroid tumors provides a new and promising starting point to dissect the molecular genetic events involved in the development of this tumor form. In the present study, we compared the gene expression profiles of follicular thyroid carcinomas (FTCs) bearing a PAX8-PPAR(gamma) fusion against FTCs that lack this fusion. Using unsupervised clustering and multidimensional scaling analyses, we show that FTCs possessing a PAX8-PPAR(gamma) fusion have a highly uniform and distinct gene expression signature that clearly distinguishes them from FTCs without the fusion. The PAX8-PPAR(gamma)(+) FTCs grouped in a defined cluster, where highly ranked genes were mostly associated with signal transduction, cell growth and translation control. Notably, a large number of ribosomal protein and translation-associated genes were concurrently underexpressed in the FTCs with the fusion. Taken together, our findings further support that follicular carcinomas with a PAX8-PPAR(gamma) rearrangement constitute a distinct biological entity. The current data represent one step to elucidate the molecular pathways in the development of FTCs with the specific PAX8-PPAR(gamma) fusion.
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Thyroid follicular adenomas may display features of follicular carcinoma and follicular variant of papillary carcinoma.

Vasko VV, Gaudart J, Allasia C, Savchenko V, Di Cristofaro J, Saji M, Ringel MD, De Micco C.

INSERM U 555, Faculty of Medicine, Mediterranean University, Marseilles, France. v_vasko@hotmail.com

Thyroid follicular adenomas (FA) are encapsulated tumors lacking vascular, capsular or lymphatic invasion and the typical nuclear features of papillary carcinoma (PC). However, some FA demonstrate nuclear atypia reminiscent of either follicular carcinomas (FC) or follicular variant of papillary carcinomas (FVPC), suggesting they may represent precursors of malignant transformation. We hypothesized that an objective evaluation of nuclear chromatin patterns could be used to define atypical follicular tumors (AFT) that are likely to be premalignant. To test this hypothesis, we used a computer-aided image analysis system to define the chromatin pattern of nuclei from thyroid tumors. To validate the system, we analyzed 3000 nuclei from 10 FA, 10 FC, and 10 FVPC samples and accurately distinguished between these classes of tumors. Then, we analyzed nine AFT and, in parallel, we analyzed the tumors for activating mutations of N2-RAS and over-expression of RET. The predominant chromatin pattern of AFT was of FA type in two cases, FC type in two cases, and PC type in three cases. One case contained similar numbers of FC and PC nuclei and one was comprised of a mixture of the three nuclear types. Neither RAS mutation nor RET overexpression were detected in FA. N2-RAS mutations were found in 33% of AFT, 20% of FC and 20% of FVPC without correlation with chromatin pattern. Over-expression of RET was detected in 45% of AFT, 20% of FC and 50% of FVPC and was correlated with PC nuclei. These results show that AFT are a heterogeneous group of tumors, containing genuine benign tumors and tumors that share morphological and molecular features with follicular and papillary carcinomas that might be precursors of both types of thyroid carcinomas.
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Follicular neoplasms of the thyroid: view, biases, and experiences.

LiVolsi VA, Baloch ZW.

Department of Pathology and Laboratory Medicine, University of Pennsylvania Medical Center, Philadelphia, Pennsylvania 19104, USA.

The authors review the group of thyroid tumors characterized by a follicular growth pattern; these include follicular adenoma, follicular carcinoma, and the follicular variant of papillary carcinoma. Most of these lesions can be diagnosed with ease, but a subgroup has generated recent controversy in the literature. The authors present their views based on their experience with the cytologic and histologic diagnosis of these tumors and propose a scheme to assist in their classification and appropriate clinical management.
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Immunostaining of galectin-3 and CD44v6 using fine-needle aspiration for distinguishing follicular carcinoma from adenoma.

Maruta J, Hashimoto H, Yamashita H, Yamashita H, Noguchi S.

Department of Pathology, Noguchi Thyroid Clinical and Hospital Foundation, Beppu, Japan. junko@noguchi-med.or.jp

To evaluate the clinical applicability of galectin-3 and CD44 variant 6 (CD44v6) immunostaining in fine-needle aspiration cytology (FNAC) of thyroid follicular tumors, 79 cytological specimens (35 follicular carcinomas and 44 follicular adenomas) were studied. The positive rates of galectin-3 and CD44v6 were 89 and 74% in follicular carcinoma, respectively, and 25 and 30% in follicular adenoma, respectively. There were no significant correlations between the expression of galectin-3 or CD44v6 in follicular carcinoma and characteristics such as capsular invasion, vascular invasion, metastasis, or tumor size. Positive staining of either galectin-3 or CD44v6 resulted in a diagnostic sensitivity of 97% and a specificity of 52% for follicular carcinoma among follicular tumors. Immunostaining of galectin-3 or CD44v6 using cytological specimens can provide independent information on conventional morphological findings of cytology to distinguish follicular carcinoma from adenoma. copyright (c) 2004 Wiley-Liss, Inc.
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Gene expression profiling of differentiated thyroid neoplasms: diagnostic and clinical implications.

Chevillard S, Ugolin N, Vielh P, Ory K, Levalois C, Elliott D, Clayman GL, El-Naggar AK.

Laboratoire de Cancerologie Experimentale, Commissariat a L'Energie Atomique, Direction des Sciences du Vivant, Departement du Radiobiologie et Radiopathologie, Fontenay-aux-Roses, France.

PURPOSE: The purpose of this research was to identify novel genes that can be targeted as diagnostic and clinical markers of differentiated thyroid tumors. EXPERIMENTAL DESIGN: Gene expression analysis using microarray platform was performed on 6 pathologically normal thyroid samples and 12 primary follicular and papillary thyroid neoplasms. Microarrays containing probes for 5,760 human full-length cDNAs were used for hybridization with total RNA from normal and tumor thyroid samples labeled with Cy3-dUTP and Cy5-dUTP, respectively. Scanned array images were recorded, and data analysis was performed. Selected sets of differentially expressed genes were analyzed using quantitative real-time reverse transcription-PCR for verification. RESULTS: We identified 155 genes that differentiate histologically normal thyroid tissues from benign and malignant thyroid neoplasms. Of these 75 genes were differentiated between follicular neoplasms (adenoma and carcinoma) and the follicular variant of papillary carcinoma. Purely follicular neoplasms (adenomas and carcinomas) shared many genetic profiles, and only 43 genes were distinctly different between these tumors. Hierarchical cluster analysis also differentiated conventional papillary carcinoma from its follicular variant and follicular tumors. The differentially expressed genes were composed of members of cell differentiation, adhesion, immune response, and proliferation associated pathways. Quantitative real-time reverse transcription-PCR analysis of selected genes corroborated the microarray expression results. CONCLUSIONS: Our study show the following: (1) differences in gene expression between tumor and nontumor bearing normal thyroid tissue can be identified, (2) a set of genes differentiate follicular neoplasm from follicular variant of papillary carcinoma, (3) follicular adenoma and carcinoma share many of the differentiated genes, and (4) gene expression differences identify conventional papillary carcinoma from the follicular variant.
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