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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 91 69
Gharib, 1985 90 70
Akerman, 1985 57 o8
Cochand-Priollet, 95 87
1987

92 84
Baloch et al, 1998

54 100
Cheung, 2006

93 75

Sangalli, 2006




Terminology.

The professionnal Societies Recommandations

PSC 1997 ATA 2006 AACE 2006 Working
group 2006
Inadequate Inadequate Benign Benign
Benign Malignant Malignant US Lesion
or suspicious
Presence of Indeterminate/ Follicular Follicular
atypical cells  syspicious for neoplasia neoplasia
neoplasia
Suspicious for Indeterminate/ Non Diagnostic Suspicious
malignancy  sSuspicious for or
carcinoma Suspicious US Malignant
Malignant Benign Unsatisfactory

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




Post FNA Strategies

Non diagnostic/ Follow-up or surgery or Repeat FNA
cystic

Non diagnhostic/ Surgery if 2 ND FNA or
Solid 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,







e 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




O Papillary
M Follicular

Atypical FN Benign F CellF 8 Miller, Am J
yP .g Surg 2004, 188 :
cells lesion 450-62




Prevalence of malignancy within cytologically indeterminate
thyroid nodules

Barbara Miller, M.D.?, Shelby Burkey, M.D.?, Guy Lindberg, M.D.",
William H. Snyder III, M.D.?, Fiemu E. Nwariaku, M.D.**

Abstract

Background: The optimal management of cytologically indeterminate thyroid nodules is controversial given the variable malignancy rates
reported in this patient population. We examined the prevalence of malignancy within cytologically indeterminate follicular thyroid lesions
in an attempt to predict malignancy based on cytologic features.

Methods: Cytopathology reports obtained after fine-needle aspiration biopsy (FNAB) examination of indeterminate follicular thyroid
lesions were examined over a 4-year period. The prevalence of malignancy on final histology was determined in 4 indeterminate cytologic
categories.

Results: A total of 107 records were available (91 women, 16 men). The mean patient age was 45.4 = 16 years. Forty-eight patients (45%)
underwent surgery and had histopathologic diagnosis, while 57 patients did not have surgery. The prevalence of malignancy in patients who

—underwent thyroidectomy was 42% (20 of 48)

Conclusions: The high prevalence of malignancy within indeterminate follicular lesions may necessitate thyroidectomy for patients with

indeterminate follicular lesions on FNAB examination. © 2004 Excerpta Medica Inc. All rights reserved.

Keywords: Biopsy; Cancer; Fine-needle aspiration; Follicular; Thyroid




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




 Necessary to reduce the percentage of
Indeterminate lesions

e TOo try to be more accurate by
Identifying the benign lesions

« To avoid any increase of « false
negative » cases
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Terminology/NCI Bethesda/2007
Diagn Cytopathol, 2008

Non diagnostic Risk of cancer

Follicular lesion of 5-10%
indeterminate

significance

Follicular /Hurtle cell 20-30 %
Neoplasm

Suspicious 50-75%
for malignancy




Surgical
consultation

Follicular Neoplasm
Suspicious lesion

*US=ultrasound

Indeterminate

Result FNA Thyroid

follicular, lesion

1. If TSH low,
consider
iodine!23 scan.
2. Repeat FNA
in3t0 6
months with
US guidance
3. If repeat
FNA is
“atypical” or
worse, refer to
a surgeon.

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

up.

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

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

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

Malignant
Surgical
consultation




Liquid-based cytology
Immunocytochemistry




| TABLE 1

US Features Associated with Thyroid Cancer

Sensitivity  Specificity

US Feature* (%)

(%)

Positive Predictive

Value (%)

Negative Predictive

Value (%)

26.1-59.1
26.5-87.1

Microcalcifications (1-5)
Hypoechogenicity (2-5)
Irregular margins or no halo
(2-5) 17.4-77.5
Solid (4-6) 69.0-75.0
Intranodule vascularity (3, 6) 54.3-74.2
More tall than wide (2) 32.7

85.8-95.0
43.4-94.3

38.9-85.0

52.5-55.9

/78.6-80.8
92.5

24.3-70.7
11.4-68.4

9.3-60.0

15.6-27.0

24.0-41.9
66.7

41.8-94.2
73.5-93.8

38.9-97.8

88.0-92.1

85.7-97.4
74.8

* Numbers in parentheses are reference numbers.

SRU consensus conference statement Radiology 2005,237: 794-800
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Microcalcifications

Hypoechoic solid
nodule

Irregular margins

Intranodular
vascularity

Nodal metastases




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.
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CANCER L

CYTOPATHOLOGY

Cytologic Artifacts and Pitfalls of Thyroid Fine-Needle
Aspiration Using ThinPrep®

A Comparative Retrospective Review

Alaa M. Afify, m.n.

Jing Liu, mo.
Basim M. Al-Khafaji, m.o.

RESULTS. Of the 209 thyroid FNABs performed during the study period, TP and CP
prepared 127 and 82 cases respectively. Histologic correlation was available in 68
(33%) cases (32 TP and 36 CP). Overall sensitivity was 80% and specificity was 98%.
The sensitivity of CP versus TP was 87% and 70%, respectively. Thyroid FNABs
prepared by TP, as compared with CP, were characterized by the following: The TP
slide 1) allowed assessment of the overall specimen cellularity but not individual
passes of an FNAB, 2) contained only “hard” colloid that appeared dense, markedly
fragmented, or in droplets, 3) showed crowded, tight, tissue clusters with loss of
cellular preservation, especially in the larger aggregates, 4) demonstrated more cell
shrinkage, 5) showed increased disruption of the cytoplasm and numerous naked
nuclei, 6) occasionally gave nucleoli a more prominent appearance, and 7) was less
likely to show nuclear grooves and “pseudoinclusions” in papillary carcinoma.

CONCLUSIONS. This study concluded that cytologic features used to evaluate thy-
roid FNABs prepared by CP may need to be modified when using TP. Awareness of
the above-described findings and further studies to evaluate TP are essential to
avoid potential diagnostic pitfalls. Cancer (Cancer Cytopathol) 2001;93:179-186.

L © 2001 American Cancer Society

Department of Pathology, University of Michigan
Medical School, Ann Arbor, Michigan.




ORIGINAL ARTICLE

Thyroid fine needle aspiration: the morphological features
on ThinPrep® slide preparations. Eighty cases with histological
control

B. Cochand-Priollet*, J.-J. Prat!, M. Polivka*, L. Thienpunt*, H. Dahan”, M. Wassef* and
P.-J. Guillausseau®

Accepted for publication 1 September 2003

The sensitivity was 94% for CS and 81% for TP. The specificity was 67% and 60% for CS
and TP, respectively. Two occult papillary carcinomas were missed by both methods. As for the MGG staining, the
modified technique used for TP resulted in the same quality as the standard procedure. Conversely, TP did

however induce uncommon morphological features. In this study, sensitivity and specificity levels are higher for
CS than for TP; the difference may be explained by the fact that the methanol fixative used for TP induces some

ological alterations, espedially in oncocytic tumours and lymphocytic thyroiditis.

Cytopathology 2003; 14 : 343-9




Objective

To investigate the efficacy of the ThinPrep Processor (Cytyc
Corporation, Boxborough, Massachusetts, U.S.A.) in fine
needle aspiration (FNA) of thyroid gland lesions.

Study Design

This study included 459 thy-
roid FNA specimens obtained
from patients who came to our
endocrinology department with
various thyroid disorders over
3 years. The cytologic material
was preparved using both the
conventional and ThinPrep
method in the first 2 years
(285 cases), while in the last one only the ThinPrep method
was used (174 cases). The smears were stained using a mod-
ified Papanicolaou procedure and May-Griinwald-Giemsa
stain. Immunocytochemistry was performed on thin-layer
slides using specific monoclonal antibodies when needed.
Thin-layer and divect smear diagnoses were compared with
the final cytologic or histologic diagnoses, when available.

Results

Qur cases included 279 adenomatoid nodules, 15 cases of
Hashimoto thyroiditis, 45 follicular neoplasms, 14 Hiirthle
cell tumors, 58 papillary cavcinomas and 15 anaplastic car-
cinomas. Thin-layer preparations showed a trend toward a

Our experience suggests that
thin-layer cytology is a promising
technique for investigating
thyroid lesions....

lower proportion of inadequate specimens and a lower false
negative rate. Cytomorphologic features showed some dif-
ferences between the 2 methods. Colloid was less frequently
observed on ThinPrep slides, while nuclear detail and mi-
cronucleoli were more easily detected with this technique.
Moreover, ThinPrep appeared to be the appropriate method
for the use of ancillary tech-
niques in SUSpPicious cases.

Conclusion

Thin-layer cytology improves
the diagnostic accuracy of
thyroid FNA and offers the
possibility of performing new
techniques, such as immunocy-
tochemistry, on the same sample in order to detect malig-
nancy as well as the type and origin of thyroid gland neo-
plasms) (Acta Cytol 2006;50:23-27)

Keywords: thyroid cancer; thyroid neoplasms; aspira-
tion biopsy, fine-needle; thin-layer cytology.

Fine needle aspiration (FNNA) cytology has greatly
improved the clinical management of thyroid nod-
ules!-? but has some inherent limitations related to in-
adequate sampling and cytologic features overlapping
between benign and malignant follicular lesions.%-8 In
recent years liquid-based, thin-layer techniques be-
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o 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




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):

Variable fixation
Variable methods for antigen retrieval and staining
A lot-to-lot variability

Little data available for comparing sensitivity and
specificity of IHC panels in large cohort studies

SRR RE




Potential problems with ICC analysis :

Limited cellularity of FNAS
Question of a dedicated passes

Variable methods to obtain the cytological specimen i.e
Liquid medium ; air dried smears

Protocols should be carefully validated for each lab




Committee 5 : conclusions (ll)

Continue to identify candidate biomarkers

Develop robust, reproducible assays that are appropriate
for application to FNAs

Apply these assays to large retrospective longitudinal
studies and prospective studies

Molecular studies may play an important role in the future




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




Several studies
Cellblock
One, sometimes more Antibodies

Liquid-based cytology
Italian and Japanese teams




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) OH+/G+/R+

HBME1/GALECTIN/RET oncogen

Fadda, Acta Cytol 2006




20 cases

sensitivity

specificity

PPV

NPV

HBME1

100%

92.30%

0.9

CK19

100%

84.60%

0.82

HBME1/CK19

100%

100%

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



e January 2007 to July 2008
e 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




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

e Ventana BMK

e Panel of antibodies : CK 19, HBME1, TCT,
TG, TTF1....

e Cytological morphological criteria




Immunocytochemistry

Cell Thyroide Tg+ PTH+ TCT+ TTF1

KV HBME1+ Gal-3+ PAX8-PPARgamma

KP CK19+ + CD15+ HBME1+
KM TCT+ ACE+

Anapl. C. CK7+ CK20 -

Hirthle Cell T Tg+ CK14
Elsevier; Cytopathologie non gynecologique
L Thienpont 2003 : 65-74







Favor Favor Indeterminate
benign malignant
CK19 < 30% > 70% 30% > cells <
70% sheets

HBME1 < 30% > 70% 30% >cells< <5
70% sheets




Cytological categories/ ICC results




Results ICC / Histological Results




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 atriage inside the categories of
the follicular neoplams and lesions
suspicious for malignancy.
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