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FAMILIAL NONMEDULLARY THYROID CANCER (Abstract): Follicular cell-derived 

thyroid cancer which represents 90-95% of all thyroid malignancies may occur in at least 5% of 

cases as familial disease. Familial nonmedullary thyroid cancer (FNMTC) is defined as the 

existence of two or more first degree relatives affected within a family. FNMTC may occur in two 

situations: pure FNMTC in which FNMTC is the predominant neoplasm although other cancers 

may occur with increased frequency (non syndromic NMTC) and syndromic NMTC in which 

other cancers or association of tumors are the most predominant feature and thyroid cancer is 

associated with known frequency. Most patients with syndromic NMTCs are asymptomatic, but 

genetic screening for the syndrome allows an early diagnosis and adequate surgery. Syndromic 

and non-syndromic FNMTC may represent 5-15% from all follicular cell-derived thyroid 

carcinomas. Four susceptibility loci for pure FNMTC have been described: TCO – familial 

thyroid carcinoma with oxyphilia on chromosome 19p13.2, FPTC/PRN – familial papillary 

thyroid carcinoma with papillary renal neoplasia (carcinoma) on chromosome 1q13.2-1q22, 

NMTC1 – non medullary thyroid carcinoma type 1 on chromosome 2q21, NMG1 – multinodular 

goiter with papillary thyroid carcinoma on chromosome 14q32. Inheritance is autosomal 

dominant, but the candidate genes are unknown. Most authors agree that pure FNMTC have a 

more aggressive behavior: multifocality, bilaterality, association with other thyroid disease 

(nodules and thyroiditis), trend to spread locally and in lymph nodes, higher recurrence rate, lower 

disease-free survival. Syndromic FNMTCs occur in the following syndromes in which FNMTC 

occurs with a known frequency: Familial Adenomatous Polyposis and Gardner’s syndrome 

(associated FNMTC - 5%), PTEN-hamartoma tumor syndrome (PTEN/PHTS - associated 

FNMTC - 10%), Carney’s complex (associated FNMTC - 10-25%), Werner’s syndrome 

(associated FNMTC - up to 18%). Knowing the aggressiveness of FNMTCs, affected individuals 

must be prospectively researched by screening, aggressively treated and closely monitored. Their 

relatives must be also monitored for early diagnosis known the phenomenon of genetic 

anticipation. 
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INTRODUCTION 

Follicular cell-derived thyroid cancer 

represents 90-95% of all thyroid 

malignancies and at least 5% are familial 

diseases [1-3]. Among thyroid cancer 

papillary form the most frequent type. After 

introduction of thyroid ultrasound in the 

routine examination thyroid cancer became 

the cancer with the highest increase in 

prevalence in the last years [1].  

Although most of thyroid cancers 

occur as sporadic forms, familial 

nonmedullary thyroid cancers (FNMTC) 

have been described by Stoffer (1986), Loh 

(1997) quoted by Capezonne (2008), and 

seem to be more common than previously 

thought [4].  

The first definition of follicular cell-

derived thyroid carcinoma was that of 

occurrence of in more than one member of a 
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family but was criticized because the 

presence of only 2 affected individual could 

be a simply fortituos association.  

Now FNMTC is defined as the 

existence of two or more first degree 

relatives affected within a family [cited by 4] 

or as follicular cell-derived cancers in three 

or more first degree relatives in a family 

[5,6]. After Capezzone (2009) only seven 

families with three or more affected 

members may be considered for clinical and 

genetic screening for non-syndromic 

FNMTC [7]. FNMTC may occur in two 

situations: pure FNMTC in which FNMTC 

is the predominant neoplasm although other 

cancers may occur with increased frequency 

(non syndromic NMTC) and syndromic 

NMTC in which other cancers or association 

of tumors are the most predominant feature 

and thyroid cancer is associated with known 

frequency [2,5,7,8]. Most patients with 

syndromic NMTCs are asymptomatic, but 

genetic screening for the syndrome allows 

an early diagnosis and adequate surgery [5].  

Classification of FNMTC (after Nose 

and Capezzone) [3,5.7]: 

A) Non-syndromic: familial tumor 

syndromes with preponderance of NMTC 

1) Familial papillary thyroid carcinoma 

with or without oxyphilia- FPTC 

2) FPTC associated  with renal papillary 

neoplasia 

3) Familial NMTC type 1 

4) FPTC with multinodular goiter 

B) Syndromic: familial tumor syndromes 

with preponderance of non-thyroidal 

tumors and in which NMTC occurs with a 

known frequency: 

1) Familial adenomatous polyposis (FAP) 

and Gardner’s syndrome (a FAP 

variant) 

2) PTEN-hamartoma tumor syndrome 

(Cowden’s syndrome) 

3) Carney’s complex 

4) Werner’s syndrome 

5) Pendred syndrome 

 

FREQUENCY OF NMTC 

The risk of developing NMTC among 

first degree relatives of an affected 

individual is 3-9 folds higher than in 

individuals with no affected relative and the 

frequency of familial papillary thyroid 

cancer is the highest of all cancer types [4]. 

The frequency of FNMTC is reported in the 

literature as follows: 

Syndromic and non-syndromic 

FNMTC may represent 5-15% of all 

follicular cell-derived thyroid carcinomas. 

Non-syndromic FNMTC represents 10.5% 

of these carcinomas [5]. Five percents of 

thyroid cancers have an evidence of familial 

association [1,2,9,10] and 5% of NMTC 

could be diagnosed on the basis of familial 

predisposition [11]. FNMTCs represent 

8.8% of all thyroid cancers and 9.4%  

of patients with only papillary thyroid 

cancers [12].  

 

GENETICS OF FNMTC 

Pure (non-syndromic) FNMTC 

Population-based studies suggest that 

pure FNMTC is a true hereditary syndrome 

[13] which has an autosomal dominant 

inheritance with reduced penetrance or age-

related partial penetrance [14]. Four 

susceptibility loci for non-syndromic NMTC 

have been described in different families but 

real genetic defects are still not 

demonstrated [1,3-5,10,15,16]: 

TCO – familial thyroid carcinoma with 

oxyphilia on chromosome 19p13.2. 

Inheritance is autosomal dominant but 

candidate gene is not known. 

FPTC/PRN – familial papillary thyroid 

carcinoma with papillary renal neoplasia 

(carcinoma) on chromosome 1q13.2-1q22. 

Type of inheritance is autosomal dominant, 

candidate gene is unknown. Papillary renal 

neoplasia has a close histology with that of 

papillary thyroid carcinoma [9]. Other 

neoplasm may be associated with 

FPTC/PRN [5].  

NMTC1 – non medullary thyroid 

carcinoma type 1 on chromosome 2q21. 

Inheritance and candidate gene is not known. 

NMG1 – multinodular goiter with 

papillary thyroid carcinoma on chromosome 

14q32. Inheritance is autosomal dominant, 

but the candidate gene is unknown. 
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Microsatelite linkage analysis allowed 

the description of other candidate locuses 

and genes for FNMTC such as: FTEN on 

chromosome 8p23.1, genes on chromosomes 

1q.21 and 6q.22 [10]. FPTC was associated 

with germ-line imbalanced telomere-

telomerase complex with increased copy 

number and expression of telomerase when 

compared with sporadic PTC [4].  

The analysis of different familial cases 

of FNMTCs by linkage desechilibrium and 

loss of heterozigosity showed that above-

mentioned mutations are not as frequent as 

previously thought, but BRAF V600 and 

RAS mutations already known to be 

involved in sporadic PTC tumorigenesis 

have been found1.  

In a study on 14 individuals with 

FNMTC 35% had loss of heterozigosity for 

three suscepyibility loci: NMTC1, TCO and 

MNG1 and 41.4% had BRAF V600 

mutations [11]. In other study, Xing on 40 

cases of FNMTC, no BRAF mutation was 

found [cited by 16]. In syndromic FNMTCs 

there have been not found mutations for the 

following genes [1,15]: RET, MET, MEK1, 

MEK2, TRKA/NTR1C, TSH-R, PTEN or 

APC. 

 

TUMOR CHARACTERISTICS IN 

FNMTC 

FNMTCs show a general characteristic 

of “genetic anticipation” defined by Mc 

Innis 1996 [cited by 4] as “occurrence of a 

genetic disorder at progressively earlier age 

and increased aggressiveness in successive 

generations”. Cohort-based studies on 

FNMTCs have shown some characteristics 

which involve a specific approach of these 

tumors [4,5,13,17]: 

- tumors are more frequently multifocal 

and bilateral; 

- in the offsprings they appear at 

younger ages and have a more 

aggressive behavior (especially if a 

proband was already seen in the 

family) [4,18]; the aggressiveness of 

FNMTCs compared with sporadic 

disease is controversial, but may be 

more important if the index case in 

families with 3 or more affected 

individuals [13] or in another study the 

aggressiveness of FNMTC is 

independent of affected members in 

the family [19].  

- FNMTCs have more frequent 

ipsilateral and controlateral lymph 

node involvement and local invasion 

that explain a higher reccurence rate, a 

worse outcome and a shorter disease-

free survival [4,5,10,17,19].   

- association with other thyroid 

disorders. Thyroid autoimmunity is 

higher in families with more than one 

affected member [20]. Compared with 

sporadic disease FNMTC occurs more 

frequently in association with multiple 

benign adenomatous nodules, 

multinodular hyperplasia and 

lymphocytic thyroiditis [17,21]. An 

analysis of 50 individuals with 

FNMTCs in 8 families showed that 

26% of them have more than one 

thyroid lesion [8]. 

A study including 1502 individuals 

with follicular cell-derived thyroid cancers 

Mazeh demonstrated in those with FNMTC 

compared with sporadic forms the following 

characteristics [19]: multicentricity - 48% vs 

22%, local invasion - 54% vs 0.6%, more 

frequent local invasion and higher 

reccurence rate - 24% vs 12%. Zhao J. in 

study of 36 FPTCs from 15 families has 

found: bilaterality in 33.3% of cases, 

multifocality in 55.6%, lymph node 

metastases in 75%, coexistence with benign 

thyroid lesions in 27% of cases [21]. 

The main features of FNMTCs were 

summarized by Nose and Mc Donald as 

follows [5,6]: 

- early age of diagnosis; 

- association with benign thyroid 

diseases; 

- higher male to female ration than 

usually seen in thyroid cancer; 

- multifocality and bilaterality; 

- more aggressive behavior; 

- higher trend to spread out of the 

thyroid; 

- higher rate of distant metastases; 
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- higher rate of persistence and 

recurrence; 

- lower survival rate; 

- only candidate locuses without 

candidate genes. 

Taking into account these features, 

FNMTCs must be aggressively treated by 

total thyroidectomy, central compartment 

neck dissection, lateral functional (modified) 

neck dissection [15], radioiodine 

postoperative ablation, TSH suppressive 

treatment and close thyroglobulin 

monitoring [8,18]. Clinical and neck 

ultrasound monitoring of the relatives are 

mandatory [18].  

 

SYNDROMIC NMTC 

 

1. Familial adenomatous polyposis 

(FAP) and Gardner’s syndrome (a FAP 

variant) are atusomal dominant syndromes 

due to APC (Adenomatous Polyposis Coli) 

tumor suppressor gene locatied on the 

chromosome 5q21. Birth incidence of the 

disease varies from 1/8300 to 1/11300-

1/37000 [22]. Classic FAP becomes 

manifested from the second decade of life by 

the appearance of thousands of adenomatous 

polyps in the colon and rectum. Attenuated 

FAP (AFAP) shows fewer adenomatous 

polyps, later age of appearance and lower 

cancer risk [22]. Gardner’s syndrome is a 

variant of FAP that includes other diseases. 

5% of patients with FAP develop follicular 

cell-derived thyroid carcinomas. 1-2% 

develops PTC [23]. Extrathyroidal diseases 

may be: osteomas of the mandible, fibrous 

dysplasia of the skull, fibrous dermoid 

tumors, hypertrophic retinal pigmented 

epiyhelium [5]. FAP associated PTC shows 

a particular histology: the cribriform-

morular varian or may be a classic PTC with 

sclerosis [24]. 

2. PTEN-hamartoma tumor syndrome 

(PTEN/PHTS) is an autosomal dominant 

inherited syndrome due to gene deletion of 

PTEN (Phosphatase and Tensin homolog) 

tumor suppressor gene located on 

chromosome 10p23.2. It includes Cowden’s 

syndrome (CS), Bannayan – Riley - 

Ruvalcalba syndrome, Proteus syndrome and 

Proteus-like syndrome [5,25].  

PTEN is a phosphatase for 

phosphoinositol 3,4,5 triphosphate involved 

in cell cycle, genomic stability and apoptosis 

[26]. Non thyroidal diseases in the PTEN-

hamartoma tumor syndrome are [5,25,27]: 

hamartoma of the breast, colon, 

endometrium, uterus, brain, hemangiomas, 

lipomatosis. 10% of those with Cowden 

syndrome may develop follicular cell-

derived thyroid carcinoma [5]. Thyroid in 

Cowden’s syndrome may have multiple 

adenomatous nodules, follicular nodules, 

lymphocytic thyroiditis. The thyroid cancer 

may be papillary (60%) or follicular (40%). 

After Harb [23] up to 10% of patients with 

Cowden’s syndrome may have follicular 

carcinoma. Loss of function PTEN mutation 

may be identified by immunohistochemistry 

with a sensitivity of 100% and a specificity 

of 92.3% [27]. Thyroid carcinoma has the 

highest familial incidence in CS. Out of 

2723 patients with CS 664 had thyroid 

cancer. PTEN mutation is associated with a 

nine fold increase of risk for pediatric 

thyroid cancer. Close surveillance of 

children carrying PTEN/PHTS mutation 

must begin as soon as mutation is detected 

[28], at the age of 18 years or 5 years before 

the age of the earliest detect case in the 

family [26]. Individuals with PTEN germ-

line mutation must be monitored followed 

for cancer following specific recom-

mendations [29].  

3. Carney’s complex is an autosomal 

dominantly inherited syndrome due to 

PCKR1-x (proteinkinase A regulatory 

subunit type 1α) situated on chromosome 

2p16 [5,30]. 500 cases have been registered 

in the NIH-Mayo Clinic and Cochrane 

database. Non thyroidal illnesses in the 

syndrome may be [5,30]: primary pigmented 

adrenocortical disease (60-75%), cardiac 

mixoma, skin mixoma, lentiginosis, blue 

nevi, pituitary adenomas (acromegaly), 

testicular tumors, ovarian cysts. The 

incidence of thyroid cancer in the syndrome 

varies between 4 and 60% [5] or 10-25 % 

[30] and the carcinoma may be of papillary 
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or follicular type [5]. Papillary thyroid 

cancers have an aggressive behavior in 

Carney’s complex [30]. 

4. Werner’s syndrome (WS) is 

produced by mutation of WRN gene situated 

on chromosome 8p11-p12. The main 

features of WS are [5,31]: abnormal body 

habitus (short stature, stocky trunk and 

spindly limbs), premature aging (grey hair, 

catharacts, osteoporosis) sleroderma-like 

changes of the skin, muscular atrophy and 

endocrine diseases: diabetes mellitus, 

hypogonadism [5,31]. The incidence of 

thyroid cancer in WS is up to 18% (3% in 

non Japanese and 14% in Japanese 

population) and the histology may be: PTC: 

84%, follicular: 14 %, anaplastic 20% [5]. 

5. Pendred’s syndrome (PS) is an 

autosomal recessive disease caused by 

mutation of LSC26A4 gene which encodes 

pendrin a gene involved in iodide 

organification in the thyroid and in the the 

maintenance of normal anion transport and 

endocochlear potential in the inner ear 

[32,33]. PS is characterized by bilateral 

sensoneuronal deafness, goiter and 

hypothyroidism. Follicular thyroid 

carcinoma and Hurthle cell carcinoma were 

described in 6 Thai families with PS by 

Snabboon T [34] and in an isolated case of 

PS by Bashir [35].  

 
 

CONCLUSIONS 

Follicular cell-derived thyroid cancer 

has the highest increase in prevalence during 

last years due to routine ultrasound 

examination of the thyroid gland. 5-10 % of 

nonmedullary thyroid carcinomas may be 

familial forms, defined as three or more 

affected individuals in a family. Relatives of 

patients with FNMTCs have a 3-9 fold 

increased risk of developing the same 

disease, which seems to be the highest risk 

among all cancers. 

Familial thyroid cancer occurs as non-

syndromic (pure) form in which thyroid 

cancer is the predominant feature or as 

syndromic forms in which other 

malignancies are predominant and thyroid 

cancer is associated with a known frequency. 

Although at least four suscepytibility 

loci are probably involved in the occurrence 

of pure, non-syndromic thyroid cancer 

(TCO, FPTC/PRN, NMTC1, MNG1) the 

candidate gene have not been described until 

now. The inheritance seems to be autosomal 

dominant with reduced penetrance or age-

related penetrance. 

The main features of pure familial 

thyroid cancers are: the association with 

other thyroid disease: nodular and 

autoimmune diseases, bilaterality, 

multicentricity, more aggressive behavior 

with trend to spread out of the thyroid, 

greater rate of persistence and recurrence 

within thyroid bed, frequent distant 

metastases and lower survival rate. 

Knowing the aggressiveness of 

FNMTCs, affected individuals must be 

prospectively researched by screening, 

aggressively treated and closely monitored. 

Their relatives must be also monitored for 

early diagnosis known the phenomenon of 

genetic anticipation. 

 

CONFLICT OF INTERESTS 

None to declare 

 
REFERENCES 

 

1. Cavaco BM, Batista PF, Martins C et al. 

Familial non-medullary thyroid carcinoma 

(FNMTC): analysis of fPTC/PRN, NMTC1, 

MNG1 and TCO susceptibility loci and 

identification of somatic BRAF and RAS 

mutations. Endocr Relat Cancer. 2008; 15(1): 

207-215. 

2. Richards ML. Familial syndromes associated 

with thyroid cancer in the era of personalized 

medicine. Thyroid. 2010; 20(7): 707-713. 

3. Nosé V. Familial follicular cell tumors: 

classification and morphological 

characteristics. Endocr Pathol. 2010; 21(4): 

219-226.  

4. Capezzone M, Marchisotta S, Cantara S et al. 

Familial non-medullary thyroid carcinoma 

displays the features of clinical anticipation 

suggestive of a distinct entity. Endocr Relat 

Cancer. 2008; 15(4): 1075-1081. 

5. Nosé V. Familial thyroid cancer: a review. 

Modern Pathology. 2011; 24: S19-S33. 

6. McDonald TJ, Driedger AA, Garcia BM et al. 

Familial papillary thyroid carcinoma: a 

retrospective analysis. J Oncology. 2011. 

PMID: 22131992. 



226   Mogoş V. et al. 
Jurnalul de Chirurgie (Iaşi), 2012, Vol. 8, Nr. 3 

7. Capezzone M, Marchisotta S, Cantara S, 

Pacini F. Telomeres and thyroid cancer. Curr 

Genomics. 2009; 10(8): 526-533. 

8. Malchoff CD, Malchoff DM. Familial 

nonmedullary thyroid carcinoma. Cancer 

Control. 2006; 13(2): 106-110. 

9. Malchoff CD, Sarfarazi M, Tendler B et al. 

Papillary thyroid carcinoma associated with 

papillary renal neoplasia: genetic linkage 

analysis of a distinct heritable tumor 

syndrome. J Clin Endocrinol Metab. 2000; 

85(5): 1758-1764. 

10. Vriens MR, Suh I, Moses W, Kebebew E. 

Clinical features and genetic predisposition to 

hereditary nonmedullary thyroid cancer. 

Thyroid. 2009; 19(12): 1343-1349. 

11. Na KY, Kim RM, Song EM, Lee JH, Lee J, 

Soh EY. Allelic loss of susceptibility loci and 

the occurrence of BRAF and RAS mutations 

in patients with familial non-medullary thyroid 

cancer. J Surg Oncol. 2012; 105(1): 10-14. 

12. Kebebew E. Hereditary non-medullary thyroid 

cancer. World J Surg. 2008; 32(5): 678-682. 

13. Moses W, Weng J, Kebebew E. Prevalence, 

clinicopathologic features, and somatic genetic 

mutation profile in familial versus sporadic 

nonmedullary thyroid cancer. Thyroid. 2011; 

21(4): 367-341. 

14. Sturgeon C, Clark OH. Familial nonmedullary 

thyroid cancer. Thyroid. 2005; 15(6): 588-593. 

15. Khan A, Smellie J, Nutting C, Harrington K, 

Newbold K. Familial nonmedullary thyroid 

cancer: a review of the genetics. Thyroid. 

2010; 20(7): 795-801. 

16. Son EJ, Nose V. Familial follicular cell-

derived thyroid carcinoma. Front Endocrinol 

(Lausanne). 2012; 3: 61. 

17. Uchino S, Noguchi S, Kawamoto H et al. 

Familial nonmedullary thyroid carcinoma 

characterized by multifocality and a high 

recurrence rate in a large study population. 

World J Surg. 2002; 26(8): 897-902. 

18. Alsanea O, Clark OH. Familial thyroid cancer. 

Curr Opin Oncol. 2001; 13(1): 44-51. 

19. Mazeh H, Benavidez J, Poehls JL, Youngwirth 

L, Chen H, Sippel RS. In patients with thyroid 

cancer of follicular cell origin, a family history 

of nonmedullary thyroid cancer in one first-

degree relative is associated with more 

aggressive disease. Thyroid. 2012; 22(1): 3-8. 

20. Gomes EM, Vaisman F, Vidal AP et al. 

Frequency of thyroid carcinoma and thyroid 

autoimmunity in first-degree relatives of 

patients with papillary thyroid carcinoma: a 

single center experience. Arq Bras Endocrinol 

Metabol. 2011; 55(5): 326-330. 

21. Zhao J, Yu Y, Xia TT et al. Biological 

characteristics and management of familial 

papillary thyroid carcinoma. Zhonghua Er Bi 

Yan Hou Tou Jing Wai Ke Za Zhi. 2011; 

46(11): 897-900.  

22. Half E, Bercovich D, Rozen P. Familial 

adenomatous polyposis. Orphanet J Rare Dis. 

2009; 4: 22. 

23. Harb WJ, Sturgis EM. Differentiated thyroid 

cancer associated with intestinal polyposis 

syndromes: a review. Head Neck. 2009; 

31(11): 1511-1519. 

24. Donnellan KA, Bigler SA, Wein RO. Papillary 

thyroid carcinoma and familial adenomatous 

polyposis of the colon. Am J Otolaryngol. 

2009; 30(1): 58-60. 

25. Gustafson S, Zbuk KM, Scacheri C, Eng C. 

Cowden syndrome. Semin Oncol. 2007; 34(5): 

428-434. 

26. Ngeow J, Mester J, Rybicki LA et al. 

Incidence and clinical characterisistics of 

thryoid cancer in prospective series of 

individuals with Cowden and Cowden-like 

syndrome characterized by germline PTEN, 

SHD and KLLN alterations. J Clin Endocrinol 

Metab. 2011; 96(12): E2063- E2071. 

27. Barletta JA, Bellizzi AM, Hornick JL. 

Immunohistochemical staining of 

thyroidectomy specimens for PTEN can aid in 

the identification of patients with Cowden 

syndrome. Am J Surg Pathol. 2011; 35(10): 

1505-1511. 

28. Smith JR, Marqusee E, Webb S et al. Thyroid 

nodules and cancer in children with PTEN 

Hamartoma Tumor Syndrome. J Clin 

Endocrinol Metab. 2011; 96(1): 34-37. 

29. Laury AR, Bongiovanni M, Tille JC, 

Kozakewich H, Nosé V. Thyroid pathology in 

PTEN-hamartoma tumor syndrome: 

characteristic findings of a distinct entity. 

Thyroid. 2011; 21(2): 135-144. 

30. Bertherat J. Carney complex (CNC). Orphanet 

J Rare Dis. 2006; 1: 21. 

31. Goto M, Miller RW, Ishikawa Y, Sugano H. 

Excess of rare cancers in Werner syndrome 

(adult progeria). Cancer Epidemiol 

Biomarkers Prev. 1996; 5(4): 239-246. 

32. Bizhanova A, Kopp P. Minireview: The 

sodium-iodide symporter NIS and pendrin in 

iodide homeostasis of the thyroid. 

Endocrinology. 2009; 150(3): 1084-1090.  

33. Bizhanova A, Kopp P. Genetics and 

phenomics of Pendred syndrome. Mol Cell 

Endocrinol. 2010; 322(1-2): 83-90.   

34. Snabboon T, Plengpanich W, Saengpanich S 

et al. Two common and three novel PDS 

mutations in Thai patients with Pendred 

syndrome. J Endocrinol Invest. 2007; 30(11): 

907-913. 

35. Bashir EA, Ahmed S, Murtaza B et al. 

Follicular carcinoma thyroid in Pendred 

syndrome. J Coll Physicians Surg Pak. 2004; 

14(11): 679-680. 


