
Original Research Article 

Indian Journal of Pathology and Oncology, July-September 2016;3(3);392-396                                                     392 

Preoperative diagnosis of follicular variant of papillary carcinoma of thyroid-A 

retrospective study 
 

G.V.R.N. Krishna Kanth1,*, V. Satyanarayana2 

 
1Associate Professor, 2Professor & HOD, Dept. of Pathology, Kamineni Institute of Medical Sciences, Telangana 

 

*Corresponding Author: 
Email: kkanth343@gmail.com 

 

Abstract 
Background: Follicular variant of papillary carcinoma is the second common variant of papillary carcinoma. The diagnosis of 

follicular variant pre-operatively has been really very challenging and the incidence of false diagnosis is also very high. So, an 

attempt has been made to study the cytological as well as ultrasound findings of histologically proven cases of follicular variant 

of papillary carcinoma of thyroid. 

Materials and Methods: Sonographic findings and cytology findings of 20 histologically proven cases of Follicular variant of 

papillary carcinoma of thyroid are retrospectively reviewed. 

Results: Only 50% of cases were diagnosed as malignant on ultrasound and only 25% cases were diagnosed malignant on 

cytology. 

Conclusion: The sensitivity of diagnosis is more radiologically, so all the thyroid FNAC should be done under ultrasound 

guidance and also nuclear features of Papillary carcinoma should be more carefully looked into in all suspicious cases. With these 

initiatives, the accuracy of cytological diagnosis of FVPTC can be substantially increased. 
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Introduction 
Among the various malignancies that occur in the 

thyroid, Papillary carcinoma is the fore-runner[1,2], and 

several pathognomonic variants have also been 

described[3]. Several studies show that Follicular variant 

of papillary carcinoma is the second most common 

variant[1-5]. Cytologically FVPTC shows nuclear 

features of papillary carcinoma like nuclear crowding, 

grooves and inclusions but lacks papillae[2,4,6,7]. The 

behavior of FVPTC with respect to metastasis is 

different from classical papillary carcinoma but 

prognostically behaves similar to the classical papillary 

carcinoma of thyroid[3,4,8,9,10,11]. Depending upon the 

similar biological behavior, the current treatment for 

FVPTC is similar to that given for classical variant.[3-

5,11] Several studies have been done to prove the similar 

biological behavior of FVPTC to that of classical 

variety of PTC[3,4,6-8,10,11]. When compared to classical 

variant, Follicular variant of papillary carcinoma is 

more likely to be missed during diagnosis. Both the 

ultrasound and FNAC have not succeeded in rightly 

predicting this variant. Very few studies have been 

done to study the accuracy of Ultrasound and FNAC in 

predicting the diagnosis of FVPTC. In this study, the 

preoperative Ultrasound features, cytopathological 

characteristics in thyroid lesions diagnosed as FVPTC 

were evaluated so as to analyse whether any of these 

characteristics are useful in increasing the sensitivity of 

preoperative diagnosis of FVPTC. 

 

Materials and Methods 
Between January 2010 and January 2016 study 

period, all the cases diagnosed as FVPTC on 

histopathology were included. The ultrasound findings 

in all these cases were retrieved. The radiologists have 

defined malignant sonographic features as 

1)pronounced hypoechogenicity (echogenicity that is 

lesser than that of the adjacent strap muscle), 2)micro 

lobulated or irregular margins, 3)more in length than 

width (greater in the longitudinal dimension than the 

horizontal dimension in any plane), and 4)micro 

calcifications. Thyroid swellings were labelled as 

suspicious for malignancy if any one of the above four 

findings was present radiologically. Suspicious for 

malignancy is considered positive predictability of the 

lesion by ultrasound and then the sensitivity of 

ultrasound in predicting malignancy in all the 

diagnosed cases of FVPTC were calculated. 

Fine-needle aspiration cytology findings were 

analysed in all of the thyroid lesions. The features that 

were looked into are cellularity of the smears, presence 

of sheets, syncytial clusters, papillary fronds, presence 

of colloid(thick/thin), Nuclear features including 

nuclear grooves, inclusions and presence of 

calcifications. Cytology findings were grouped 

according to the six categories in the Bethesda System 

for reporting Cytopathology: non-diagnostic group, 
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benign group, atypia of undetermined 

significance/follicular lesion of undetermined 

significance (AUS/FLUS) group, follicular neoplasm or 

suspicious for follicular neoplasm group, suspicious for 

malignancy group, and malignancy group[12]. A result 

of papillary carcinoma or a diagnosis given as 

suspicious for papillary carcinoma was considered as a 

positive result, and the sensitivity of FNAC in detection 

of FVPTC is calculated. 

 

Results 
A total number of 20 cases were histologically 

diagnosed as FVPTC during the study period. The size 

of the thyroid swelling in confirmed cases of FVPTC 

varied from 3mm to 34 mm. Among the 20 cases, 19 

cases(95%) presented as solitary nodules where as one 

case (5%)presented with multiple nodules. Eighteen 

nodules (90%) were solid, and 2 (10%) were having 

both solid and cystic areas(Chart 1). 

 

Chart 1: Showing the ultrasound features of thyroid 

lesions 

 
 

Among the various criteria laid down for a 

malignancy on ultrasound, 4 cases (20%) had 1 

suspicious criteria; 4 (20%) had 2 suspicious criteria; 

and 2 (10%) had 3 suspicious criteria.(Chart 2) 

 

Chart 2: Showing suspicious features on ultrasound 

 
 

In the 10 cases(50%) with suspicious sonographic 

features, the most frequently seen sonographic finding 

was an irregular/ microlobulated margins seen in 6 

cases(60%). Ten lesions (50%) were classified as 

malignant nodules as per the criteria accepted and 

described above and 10 (50%) were classified as 

benign. In terms of the cytologic results, that were 

grouped as per Bethesda system of reporting, 4 cases 

(20%) were non-diagnostic, 3 cases (15%) were 

diagnosed as benign (adenomatous goitre); 8 

cases(40%) were diagnosed as follicular neoplasm,1 

(5%) was diagnosed as suspicious for papillary 

carcinoma; and 4 (20%) were diagnosed as Follicular 

variant of  papillary carcinoma. 

 

Table 1:  Bethesda System of reporting the FNAC 

findings 

S. No Bethesda reporting 

criteria 

No of cases 

1 Non diagnostic 4 

2 Benign(Adenomatous 

goitre) 

3 

3 Follicular Neoplasm 8 

4 Suspicious for Papillary 

carcinoma 

1 

5 Follicular variant of 

Papillary carcinoma 

4 

 

The diagnosis of FVPTC or suspicious findings for 

papillary carcinoma on FNAC were considered as 

positive results. Thus, the sensitivity of diagnosing 

FVPTC on FNAC was 25% (5 0f 20). (Chart 3).  

 

Chart 3: Showing sensitivity of diagnostic modalities 

 
 

The cytological pictures showing branching sheets, 

syncytial clusters and inclusions in the nucleoli are 

depicted(Fig.1, 2, 3). 
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Fig. 1: Showing branching sheets of thyroid 

follicular cells 

 

 
Fig. 2: Showing syncytial clusters of thyroid 

follicular cells 

 

 
Fig. 3: Showing intranuclear inclusions in thyroid 

follicular cells 

 

Three cases (15%) were diagnosed as benign 

nodules, and 4 (20%) were non-diagnostic samples on 

FNAC. Of the 10 nodules classified as malignant 

nodules on sonography, 3 were diagnosed as papillary 

carcinoma or suspicious for papillary carcinoma on 

FNAC, the rest of the 6 nodules though were given on 

ultrasound as malignant nodules, could not be 

diagnosed on FNAC. Among the 5 cases that were 

positive for diagnosis of FVPTC on cytology, the 

ultrasound findings were suspicious or diagnostic of 

malignancy only in 3 cases, the rest of the 2 cases had 

benign findings on sonography.  

 

Discussion 
Crile and Hazard get the credit of discovering the 

entity of FVPTC, although they named it as alveolar 

variant of PTC(13). Lindsay was responsible for the 

designation of FVPTC. Chen and Rosai have firmly 

established the criteria for diagnosing this tumor saying 

that although the papillary architecture is absent, the 

presence of nuclear features is crucial in the diagnosis 

of this lesion(14). The diagnosis is not straightforward as 

the follicular pattern seen here is noted in follicular 

adenoma, multinodular goiter also and careful 

observation of nuclei is crucial(15,16). As the nuclear 

features carry the only clue, it is very likely to be 

missed on FNAC and a wrong diagnosis is possible(17). 

When on FNAC, the nuclear features of papillary 

carcinoma are found focally, these lesions are put in the 

category of suspicious lesions and on resection such 

lesions more often than not harbor FVPTC and the 

tumor size also is found to be larger than for classical 

variant of PTC(18,19,20). The studies of Shih and Shun et 

al show that the sensitivity of FNAC diagnosis of 

FVPTC was 42%(21). Sensitivity of FNAC for the 

diagnosis of FVPTC was only 25% whereas the classic 

variant diagnosis had a sensitivity of 74% as per the 

studies of Lin HS et al.(22) 

In our study, the sensitivity was low and was 25% 

which is similar to the results of Lin HS et al(22). The 

misdiagnosis of FVPTC as follicular adenoma or 

adenomatoid goiter would result in revision 

thyroidectomy and increased morbidity for the patient. 

Cytological criteria for foolproof diagnosis of FVPTC 

in FNAC are yet to be established(23). Apart from the 

nuclear features, other corroborative features have been 

studied by various authors. The studies of Aron et al(24) 

indicate nucleomegaly to be a significant feature apart 

from nuclear clearing and grooving. The studies of Wu 

et al(23) showed that branching syncytial sheets and 

thick colloid are other corroborative features in addition 

to nuclear features. 

In our study apart from the nuclear features that 

were seen in all the diagnosed cases, microfollicular 

and syncytial clusters were the other dominant patterns 

and a thick colloid was seen in 2 cases. As per the 

studies of Powari et al,(25) FVPTC should be suspected 

in all cases showing follicular arrangement with 

syncytial clusters and thick colloid. Shih SR et al,(21) 

concluded in their study that whenever the diagnosis of 

follicular neoplasm is being given, the smears have to 

be diligently searched for nuclear features and the study 

also showed the fact that classical PTC and FVPTC 

also cannot be differentiated on FNAC. The studies of 

Yan et al.,(26) showed that whenever  one encounters 

branching sheets of follicular cells, careful search has to 
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be made for nuclear features. In our study we analyzed 

H&E slides and identified nuclear grooves in 4 cases, 

pseudoinclusions in 5 cases. The study indicates that in 

all cases where one encounters cellular smears with 

features like branching sheets, syncytial clusters, 

nucleomegaly and thick colloid one has to deligently 

search for more specific nuclear features of papillary 

carcinoma. This approach will help in not missing the 

diagnosis of FVPTC on cytology. Right diagnosis on 

cytology would help in application of more appropriate 

treatment modalities.   

When the role of ultrasound is considered, FVPTC 

presents with more benign features than classical 

PTC[2,9]. The common ultrasound features of FVPTC 

observed in our study were a solid texture, presence of 

hypoechogenicity, microlobulated margins, absent 

calcifications, and an oblong shape, corresponding to 

the results obtained in the previous studies[2,9]. Though 

most of the above said features are not diagnostic of 

malignancy, 50% (10 of 20 lesions) had more than one 

suspicious ultrasound feature. This indicates that 

Thyroid ultrasound plays an important role for 

predicting the diagnosis of malignancy in FVPTC to 

some extent. This study brings to light the fact that the 

sensitivity of Ultrasound is higher in predicting 

malignancy in cases of FVPTC when compared to 

cytology alone. 

Based on the above facts, we arrive at a conclusion 

that as to increase the sensitivity of FNAC, all thyroid 

FNAC should be performed under ultrasound guidance 

and the lesions found to be suspicious on Ultrasound 

should be subjected to multiple pokes from various 

areas to obtain representative sampling and this 

procedure along with diligent search for the cytological 

features of FVPTC, suspecting its possibility in all 

smears with branching sheets, syncytial clusters, thick 

colloid and nucleomegaly would definitely rise the 

sensitivity value in general and particularly in our 

institution. 

 

References 
1. Chai YJ, Kim SJ, Kim SC, Koo DH, Min HS, Lee KE, et 

al. BRAF mutation in follicular variant of papillary 

thyroid carcinoma is associated with unfavourable 

clinicopathological characteristics and malignant features 

on ultrasonography. Clin Endocrinol (Oxf) 2014;81:432-

439. 

2. Yoon JH, Kim EK, Hong SW, Kwak JY, Kim MJ. 

Sonographic features of the follicular variant of papillary 

thyroid carcinoma. J Ultrasound Med 2008;27:1431-

1437. 

3. Ozdemir D, Ersoy R, Cuhaci N, Arpaci D, Ersoy EP, 

Korukluoglu B, et al. Classical and follicular variant 

papillary thyroid carcinoma: comparison of clinical, 

ultrasonographical, cytological, and histopathological 

features in 444 patients. Endocr Pathol 2011;22:58-65. 

4. Burningham AR, Krishnan J, Davidson BJ, Ringel MD, 

Burman KD. Papillary and follicular variant of papillary 

carcinoma of the thyroid: initial presentation and 

response to therapy. Otolaryngol Head Neck Surg 

2005;132:840-844. 

5. Lang BH, Lo CY, Chan WF, Lam AK, Wan KY. 

Classical and follicular variant of papillary thyroid 

carcinoma: a comparative study on clinicopathologic 

features and long-term outcome. World J Surg 

2006;30:752-758. 

6. Hagag P, Hod N, Kummer E, Cohenpour M, Horne T, 

Weiss M. Follicular variant of papillary thyroid 

carcinoma: clinical-pathological characterization and 

long-term follow-up. Cancer J 2006;12:275282. 

7. Passler C, Prager G, Scheuba C, Niederle BE, Kaserer K, 

Zettinig G, et al. Follicular variant of papillary thyroid 

carcinoma: a long-term follow-up. Arch Surg 

2003;138:1362-1366. 

8. Lin HW, Bhattacharyya N. Clinical behavior of follicular 

variant of papillary thyroid carcinoma: presentation and 

survival. Laryngoscope 2010;120:712-716. 

9. Kim DS, Kim JH, Na DG, Park SH, Kim E, Chang KH, 

et al. Sonographic features of follicular variant papillary 

thyroid carcinomas in comparison with conventional 

papillary thyroid carcinomas. J Ultrasound Med 

2009;28:1685-1692. 

10. Rhee SJ, Hahn SY, Ko ES, Ryu JW, Ko EY, Shin JH. 

Follicular variant of papillary thyroid carcinoma: distinct 

biologic behavior based on ultrasonographic features. 

Thyroid 2014;24:683-688. 

11. Zidan J, Karen D, Stein M, Rosenblatt E, Basher W, 

Kuten A. Pure versus follicular variant of papillary 

thyroid carcinoma: clinical features, prognostic factors, 

treatment, and survival. Cancer 2003;97:1181-1185. 

12. Cibas ES, Ali SZ. The Bethesda System For Reporting 

Thyroid Cytopathology. Am J Clin Pathol 2009;132:658-

665. 

13. Gallagher J, Oertel YC, Oertel JE. Follicular variant of 

papillary carcinoma of the thyroid: fine-needle aspirates 

with histologic correlation. Diagn Cytopathol. 1997 

Mar;16(3):207-13. 

14. Salajegheh A, Petcu EB, Smith RA, Lam AK. Follicular 

variant of papillary thyroid carcinoma: a diagnostic 

challenge for clinicians and pathologists. Postgrad Med J. 

2008 Feb;84(988):78-82. 

15. Deveci MS, Deveci G, LiVolsi VA, Baloch ZW. Fine-

needle aspiration of follicular lesions of the thyroid. 

Diagnosis and follow-Up. Cytojournal. 2006 Apr 7;3:9. 

16. Baloch ZW, LiVolsi VA. Encapsulated Follicular Variant 

of Papillary Thyroid Carcinoma with Bone Metastases. 

Mod Pathol. 2000 Aug;13(8):861-5. 

17. Bommanahalli BP, Bhat RV, Rupanarayan R. A cell 

pattern approach to interpretation of fine needle 

aspiration cytology of thyroid lesions: A 

cytohistomorphological study. J Cytol. 2010 

Oct;27(4):127-32. 

18. Renshaw AA. Focal Features of Papillary Carcinoma of 

the Thyroid in Fine Needle Aspiration Material Are 

Strongly Associated With Papillary Carcinoma at 

Resection.  Am J Clin Pathol. 2002 Aug;118(2):208-10. 

19. Logani S, Gupta PK, LiVolsi VA, Mandel S, Baloch ZW. 

Thyroid nodules with FNA cytology suspicious for 

follicular variant of papillary thyroid carcinoma: follow-

up and management. Diagn Cytopathol. 2000 

Dec;23(6):380-5. 

20. Ozdemir D, Ersoy R, Cuhaci N, Arpaci D, Ersoy EP, 

Korukluoglu B, et al. Classical and follicular variant 

papillary thyroid carcinoma: comparison of clinical, 

ultrasonographical, cytological, and histopathological 

features in 444 patients. Endocr Pathol. 2011 

Jun;22(2):58-65. 

21. Shih SR, Shun CT, Su DH, Hsiao YL, Chang TC. 

Follicular variant of papillary thyroid carcinoma: 



G.V.R.N. Krishna Kanth et al.     Preoperative diagnosis of follicular variant of papillary carcinoma of thyroid…. 

Indian Journal of Pathology and Oncology, July-September 2016;3(3);392-396                                                     396 

diagnostic limitations of fine needle aspiration cytology. 

Acta Cytol. 2005 Jul-Aug;49(4):383-6. 

22. Lin HS, Komisar A, Opher E, Blaugrund SM. Follicular 

Variant of Papillary Carcinoma: The Diagnostic 

Limitations of Preoperative Fine-Needle Aspiration and 

Intraoperative Frozen Section Evaluation. Laryngoscope. 

2000 Sep;110(9):1431-6. 

23. Wu HH, Jones JN, Grzybicki DM, Elsheikh TM. 

Sensitive Cytologic Criteria for the Identification of 

Follicular Variant of Papillary Thyroid Carcinoma in Fine 

Needle Aspiration Biopsy. Diagn Cytopathol. 2003 

Nov;29(5):262-6. 

24. Aron M, Mallik A, Verma K. Fine needle aspiration 

cytology of follicular variant of papillary carcinoma of 

the thyroid, morphological pointers to its diagnosis.  Acta 

Cytol. 2006 Nov-Dec;50(6):663-8. 

25. Powari M, Dey P, Saikia UN. Fine needle aspiration 

cytology of follicular variant of papillary carcinoma of 

thyroid. Cytopathology. 2003 Aug;14(4):212-5. 

26. Yan Z, Yang GC, Waisman J. A low-power, 

“architectural,” clue to the follicular variant of papillary 

thyroid adenocarcinoma in aspiration biopsy. Acta Cytol. 

2000 Mar-Apr;44(2):211. 


