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Clinical background
• Frequent Nodules : 7% population (prevalence 20-

50% population)
• Incidence of thyroid cancer: 8,7 /100.000 (<1%); but 

5% of all the nodules; the most frequent endocrine 
tumors

• Mortality : 0,5/100.000 but the anaplastic carcinoma
is very agressive

• Increase of PTC (>70%), decrease of the other
variants of cancer; 27% are microPTC

• FNA is recommended to detect cancer : screening
test

• Sensitivity is quite high; specificity is lower



Series Sensitivity        Specificity

Loewhagen, 1979

Gharib, 1985

Akerman, 1985

Cochand-Priollet, 
1987

Baloch et al, 1998

Cheung, 2006

Sangalli, 2006

91                              69                            

90                              70           

57                              98

95                              87

92                              84   

54                             100

93                              75



Terminology. 
The professionnal Societies Recommandations

PSC 1997 ATA 2006 AACE 2006 Working
group 2006

Inadequate Inadequate Benign Benign

Benign Malignant Malignant
or suspicious

US Lesion

Presence of
atypical cells

Indeterminate/
suspicious for 

neoplasia

Follicular
neoplasia

Follicular
neoplasia

Suspicious for 
malignancy

Indeterminate/
Suspicious for 

carcinoma

Non Diagnostic
or

Suspicious US

Suspicious

Malignant

Malignant Benign Unsatisfactory

PSC : Papanicolaou Society of cytology; Working group : Thyroid 2006;16



Post FNA Strategies
Non diagnostic/

cystic
Follow-up or surgery or Repeat FNA 

Non diagnostic/
Solid

Surgery if 2 ND FNA or
US Follow-up if nodule < 10 mm or 
Repeat FNA

Benign US Follow-up or Repeat FNA 

Indeterminate/ suspicious Repeat FNA or surgery or US Follow-up

Malignant Surgery

ATA; AACE; BrTA; AAES;



20 to 30% of patients



Risk of cancer

• Follicular lesion without nuclear atypia : 6.8 % K

• Follicular lesion with nuclear atypia : 44.4 % K

• Nuclear atypia :  20 % K (only PK)

R. Goldstein Ann Surg 2002; 235 : 656-62



Cancer in indeterminate lesions
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SUSPICIOUS FOR MALIGNANCY/
INDETERMINATE LESION/FOLLICULAR LESION

• How to manage these patients ? ( 50 to 70% of
benign lesions)

• Risk for patients no longer referred for surgery
• Risk for no cost-effectiveness
• distresful for : 

the patient, the clinician, the pathologist

Balance between too much and not enough
surgical control



What is the challenge ?

• Necessary to reduce the percentage of
indeterminate lesions

• To try to be more accurate by  
identifying the benign lesions

• To avoid any increase of « false
negative » cases



Terminology NCI/ Bethesda 2008

Atlas 2009 



Terminology/NCI Bethesda/2007
Diagn Cytopathol, 2008 

Non diagnostic Risk of cancer
?

Benign <1%

Follicular lesion of
indeterminate
significance

5-10%

Follicular /Hürtle cell
Neoplasm

20-30 %

Suspicious
for malignancy

50-75%

Malignant 100%



Result FNA Thyroid
Nodule

Non-
Diagnostic

Indeterminate
follicular lesion

Follicular Neoplasm
Suspicious lesion

MalignantBenign

Cystic nodules 
correlate with
US*. Reaspirate
suspicious areas. 
Reaspiration
should be under
US guidance.  
Reaspiration
should occur at
least 3 months
after initial FNA. 

If solid
nodule, 
perform
reaspiration
under US 
guidance.

Strongly consider
surgical consult if 
reaspiration is
non-diagnostic.  If 
patient reliable
and nodule <1 cm 
may perform
close clinical and
US follow-up

If reaspiration
non-diagnostic, 
then correlate
family history
and perform
close clinical
and US follow-
up.

1. If TSH low,
consider
iodine123 scan. 
2. Repeat FNA 
in 3 to 6 
months with
US guidance
3. If repeat
FNA is
“atypical” or 
worse, refer to 
a surgeon. 

Surgical
consultation

Surgical
consultation Clinical follow-up

at 6-18 month
intervals for 3 to 
5 years.   For 
poorly palpable 
nodules use US to 
detect change in 
nodule diameter.  
Repeat FNA 
should be US 
guided.

If significant
change in 
size or U.S. 
features, 
repeat FNA

*US=ultrasound NCI thyroid FNA state of the science conference 
2007



Additionnal technics

Ultrasonography
Other radiological technics

Liquid-based cytology
Immunocytochemistry

Molecular markers



US : Helpful criteria

SRU consensus conference statement Radiology 2005;237: 794-800



Suspicious features on US

• Microcalcifications
• Hypoechoic solid

nodule
• Irregular margins
• Intranodular

vascularity
• Nodal metastases



Ultrasonography
Some unanswered questions

• How should substantial growth be defined ? (how
much growth over what period of time)

• In a patient with multiple nodules which and how
many nodules should undergo US FNA ?

• Other US Characteristics that might be used to prove
a nodule is benign ?

Society of Radiologists in Ultrasound Consensus Conference Statement
Radiology 2005; 237 : 794-800



Preoperative FDG-PET imaging to assess the malignant potential
of follicular neoplasms of the thyroid. 

Despite certain patterns being suggestive of

malignancy, FDG-PET can not consistently predict

the malignant potential of a follicular neoplasm.

Smith RB Otolaryngol Head Neck Surg. 2008 Jan;138(1):101-6.





Cytopathology 2003; 14 : 343-9





Papillary carcinoma



Training



LBC/CC/Lariboisière
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Summary
• Similar results for the global accuracy
• Long training
• Major morphological changes
• Less LSM
• Available for ancillary techniques
• Expensive

R S Hoda, Diagn Cytopathology 2007; 35 621-34



IMMUNOCYTOCHEMISTRY

1. IHC/ICC  may be considered for some
suspected malignancies

Thyroid lesion/PTH…/Metastasis

1. Insufficient evidence for a specific
recommendation for the
indeterminate/suspicious FNA

NCI State of the science conference 2007



Sample preparation for each type of
ancillary study

Potential problems with IHC analysis (cell blocks):

1. Variable fixation
2. Variable methods for antigen retrieval and staining
3. A lot-to-lot variability
4. Little data available for comparing sensitivity and

specificity of IHC panels in large cohort studies



Sample preparation for each type of
ancillary study

• Potential problems with ICC analysis :

1. Limited cellularity of FNAs
2. Question of a dedicated passes 
3. Variable methods to obtain the cytological specimen i.e

Liquid medium ; air dried smears
4. Protocols should be carefully validated for each lab



Committee 5 : conclusions (II)

1. Continue to identify candidate biomarkers
2. Develop robust, reproducible assays that are appropriate

for application to FNAs
3. Apply these assays to large retrospective longitudinal 

studies and prospective studies
4. Molecular studies may play an important role in the future



Immunocytochemistry
Because individual thyroid tumors may not express 

some markers, the use of a panel of antibodies is
recommended

Mayo Clinic, Endocr Pathol 2006

Several immunohistochemical markers have been used
to aid in the diagnosis of follicular –derived lesions

of the thyroid…..
Baloch ZW, Endocr Pathol 2006



ICC-STUDIES

• Several studies
• Cellblock
• One, sometimes more Antibodies

Many antibodies: CK 19; HBME1; Gal 3, CD44v6; 
TPO; TCT; Tg; CD15; RET ……

• Liquid-based cytology
• Italian and Japanese teams



CYTOLOGICAL
DIAGNOSIS

49 cases

HISTOLOGY
Benign

HISTOLOGY
Malignant

BL (2) 2H-/G-/R-
FP (32) 2H+/G+/R+

10H-/G-/R-
10H+/G+/R+

OFN (5) 3H+/G+/R+
1H-/G-/R-

1H+/G+/R+

PC (10) 9H+/G+/R+

HBME1/GALECTIN/RET oncogen

Fadda, Acta Cytol 2006



HBME1/CK19

20 cases HBME1 CK19 HBME1/CK19

sensitivity 100% 100% 100%

specificity 92.30% 84.60% 100%

PPV 0.9 0.82 1

NPV 1 1 1

En-Nga M Diagn Cytopathol 2008; 36 : 550-6



STUDY

• January 2007 to July 2008
• 874 patients with thyroid FNA
• 681 LBC (Thin-Prep)
• Immunocytochemistry for all malignant

lesions and lesions suspicious for 
malignancy

• And for benign cytology in cases of
abnormal radiological features



STUDY

• Immunocytochemistry : validation on thyroid
material obtained by FNA performed on surgical
specimens (cytology and histology)

• Ventana BMK
• Panel of antibodies : CK 19, HBME1, TCT, 

TG,TTF1….
(RET-oncogen, CK14, Galectine3)

• Cytological morphological criteria



Immunocytochemistry
Cell Thyroide Tg+ PTH+ TCT+             TTF1

KV                         HBME1+            Gal-3+             PAX8-PPARgamma

KP                           CK19+ +           CD15+            HBME1+            RET

KM                            TCT+              ACE+

Anapl. C.                  CK7+ CK20 - TTF1 

Hürthle Cell T          Tg+               CK14
Elsevier; Cytopathologie non gynécologique 

L Thienpont 2003 : 65-74



Gal3

TCT

RET

CK19
HBME1

CK19



Favor
benign

Favor
malignant

Indeterminate NC

CK19 ≤ 30% ≥ 70% 30%  > cells <
70%

< 5 
sheets

HBME1 ≤ 30% ≥ 70% 30%  > cells <
70%

< 5 
sheets



Cytological categories/ ICC results
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Results ICC / Histological Results
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Conclusion

• NCI terminology and atlas as well
as the outline of follow-up will be
highly helpful for more 
appropriate post FNA strategies

• Radiological technics are promising
and more helpful then previously (US)



Conclusion

• Ancillary technics, especially ICC at
now, has to be developped in order to 
help for a triage inside the categories of
the follicular neoplams and lesions
suspicious for malignancy.
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