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Problems in Diagnosis and Management of Follicular Neoplasm

Won Bae Kim
Department of Internal Medicine, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Thyroid follicular adenoma and hyperplastic adenomatoid nodule may show overlapping cytologic pattern with
thyroid follicular carcinoma and follicular variant of thyroid papillary carcinoma. Fine-needle aspiration cytology
(FNAC) has limited role in differential diagnosis of those lesions showing high cellularity and absence of colloid.
Those lesions are conventionally termed “follicular neoplasm’. As diagnostic hallmarks of follicular carcinoma
(vascular- and capsular invasion) cannot be detected by cytology, verification by histology after surgery is
mandatory. However, only 20% of patients with thyroid nodules diagnosed cytologically as ‘follicular neoplasm’
are finally diagnosed as carcinoma after surgery. Therefore, there have been many frials to differentiate
follicular adenoma (FA) from follicular carcinoma (FTC) in preoperative setting. Among those trials are 1) cell
morphometry analysis by computer graphics, analysis of felomerase expression level, quantitation of specific
protein markers, or infensive cytological analysis using FNAC specimens, 2) ultrasonographic evaluation,
dynamic MRI, or MR spectroscopy for thyroid nodules and 3) gene expression profile analysis for thyroid nodules
by microarray technique, all showing limited success or limitations hampering clinical application. Similarly,
infra-operative frozen section analysis of thyroid nodule had been known to be of no diagnostic utility in a
prospective, randomized trial. Current management strategy for ‘follicular neoplasm® is initial surgery for
diagnostic purpose to get pathologic diagnosis. If the nodule is diagnosed finally as FTC, completion
thyroidectomy with or without radioactive iodine therapy is recommended in most cases. Minimally invasive
FTC (without vascular invasion) is known to have excellent prognosis in most cases, so traditionally those patients
had undergone unilateral operation without completion thyroidectomy. But, there had been reported cases
showing distant metastasis and/or recurrence in patients with ‘minimally invasive FTC’. One of problems in
diagnosis of ‘minimally invasive FTC" is lack of international standardization for pathologic diagnosis. Optimal
surgical extent for cases with FTC is not known yet. It might have been due to lack of risk stratification of patients
which is unigue to FTC (not well differentfiated thyroid cancer as a whole), lack of biomarker predicting
prognosis of FTC, and lack of controlled frial for management of patients with FTC. In near future, application
of molecular diagnostic markers is expected to improve our management strategy for thyroid nodules
diagnosed as ‘follicular neoplasm’, if molecular pathogenesis of FA and of FTC are comprehensively
understood.
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Table 1. Thyroid lesions showing ‘follicular patterned lesions
of thyroid (folicular neoplasm)’ in fine needle aspiration
cytology

- Adenomatous (hyperplastic, adenomatoid) nodules
* Follicular adenoma
* Follicular carcinoma
— Minimally invasive
— Grossly encapsulated, angioinvasive
— Widely invasive
* Follicular variant of papillary thyroid carcinoma
* Follicular variant of medullary thyroid carcinoma
* ‘Hybrid” tumors
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* ATA guideline (2006)

-no specific comment for FTC (total or near-total>)
+ ETA guideline (2006)
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-min. invasive FTC—lobectomy or completion thyroidectomy
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Fig. 1. Recommendation for surgical extent of FTC.
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Table 2. Histologic stage and survival in patients with minimally invasive FTC

Authors Follow up No. of pts. Pathology Recur (%) Death (%)
Warren, 1931 1923-1927 34 Angioinvasion NA 2 (5.8)
Lindsay, 1960 1920-1954 32 Capsular, angioinvasion NA 3 (9.0)
Khan, 1983 1915-1972 35 Capsular, angioinvasion 9 (26) NA
Evans, 1984 10 yrs 7 Capsular 3 (42.8) 3 (42.8)
Crile, 1985 1948-1977 48 Capsular, angioinvasion NA NA
Cady, 1985 1961-1980 30 Capsular 0 (0) 0 (0)
Lang, 1986 1969-1980 106 Capsular, angioinvasion 8 (7.5) NA
van Heerden, 1992 1971-1985 20 Capsular 1 (5.0 NA
Emerick, 1993 1956-1990 48 Capsular, angioinvasion 3 (6.2) 1(2.0)

with/without capsular
DeGroot, 1995 1968-1993 36 NA 9 (25.0) 5 (13.8)
Schmid, 1997 1970-1987 119 Capsular, angioinvasion 16 (13.5) 7 (5.9)

with/without capsular
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Table 3. Prognostic factors in FTC: results of 15 studies using multivariate analysis (1991-2007)
Prognostic factors
Pt.
Allors (n) Distant ~ Extrathyroidal . Vascular L/N Surgery  Capsule
) ) Size Age ) ) : : )
metastasis  extension invasion  metastasis extent invasion

Brennan, 1991 100 + + + + +
Heerden, 1992 65 + - _
Davies, 1995 122 + + +
DeGroot, 1995 49 + + - -
Shaha, 1995 228 + + + _
Rao, 1996 198 + - - + _
Saadi, 2001 61 - - _ _ _
Chow, 2002 215 +
Witte, 2002 192 - + - + _
D’Avanzo, 2004 132 - _
Furlan, 2004 50 -
Passler, 2004 168 + + - — _ _
Besic, 2005 261 + + - -
Lo, 2005 156 + - - + - _
Furlan, 2007 49
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