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Abstract
Background: The accuracy of FNA of the thyroid in predicting papillary carcinoma in large studies ranges from 94 to 98%. 
The unsatisfactory / non-diagnostic rate is usually around 5% this is based on studies performed mostly on conventional 
smears. We compare these studies with FNA of the thyroid using liquid-based (ThinprepTM) cytology. 

Methods: We reviewed cases of papillary carcinoma of the thyroid diagnosed by histology in our institution between January 
2010 and December 2011.  We only included cases that had previous FNA. We have used exclusively liquid-based cytology 
(ThinprepTM) since 1996. Cases of micro-carcinoma (<1 cm) were excluded from the study. Cases diagnosed by FNA as be-
nign or follicular lesion were considered negative and those given the diagnosis of follicular neoplasm, suspicious, or papillary 
carcinoma were considered positive.

Results: There were 149 cases of papillary carcinoma of the thyroid diagnosed by surgical resection and that had a previous 
FNA.  FNAs were positive in 132 of the cases (88%). Three cases were unsatisfactory (2%) and 15 cases were negative (10%). 
Of the 15 negative cases 9 (60%) were called follicular lesion. Review of the negative cases showed difficulty in identifying 
nuclear abnormalities and papillary architecture. Colloid and its patterns were difficult to identify.

Conclusion: The use of liquid-based cytology shows a higher yield of diagnostic material for the identification of papillary 
carcinoma of the thyroid with a lower incidence of non-diagnostic material. The false negative rate is however higher than 
reported in the literature that may be related to difficulty identifying nuclear abnormalities, background colloid and papillary 
architecture.
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Introduction
Clinical management of thyroid lesions is, for the most part, 

dependant on the result of Fine Needle Aspiration (FNA) of the 
thyroid. FNA findings will usually determine whether the patient 
will be observed, medically or surgically treated. The increase in 
accuracy in FNA interpretation of the thyroid leads to improve-
ment in the management of thyroid lesions and will minimize 
unnecessary surgery. More than 350,000 FNAs of the thyroid are 
performed annually in the United States [1,2]. It is therefore of 
paramount importance in the grand scheme of improvement of 

health care efficiency.

The accuracy of FNA of the thyroid in predicting papillary 
carcinoma in large studies ranges from 94 to 98% [3-9]. The unsat-
isfactory / non-diagnostic rate is usually around 5% this is based on 
studies performed mostly on conventional smears. Cytopathologic 
features used to identify papillary thyroid carcinoma include thick 
colloid, nuclear enlargement, pale chromatin, nuclear grooves, 
intranuclear inclusions, and nuclear crowding. Limitations for 
cytopathologic diagnosis of papillary thyroid cancer include pa-
thologist ability to identify typical features, particularly when the 
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presence of underdeveloped nuclear enlargement, pale chromatin, 
and intranuclear inclusions are used as identifying features [10].

Following the FDA approval of ThinPrep (TP) for use in 
nongynecological and FNA material, increased utilization of the 
technology has been observed. We have been using Liquid-Based 
Cytology (LBC) in our institution exclusively for the past 15 
years. This was implemented following a study in which it was 
determined TP had a lower proportion of inadequate specimen, de-
creased false negatives, as well as a higher proportion of true nega-
tives [7]. Advantages of TP include ease for clinician submission, 
consistency in specimen quality, uniform collection, perseveration 
of nuclear detail, decreased screening time, decrease in specimen 
fixation and smear artifact, shorter time for interpretation, and the 
ability to perform ancillary testing on specimens [9,10]. However, 
in Duncan et al review of the literature, limitations of TP that dis-
courage from its sole use as a diagnostic medium includes loss 
of diagnostic stromal constituents, disruption in epithelial stromal 
relationships, and shrinkage artifacts.  In addition, we noticed that 
certain diagnostic artifacts are not seen in LBC. These include un-
clear nuclear changes, loss of colloid, and loss of papillary clus-
ters. In this study, we attempted to identify the diagnostic accuracy 
of identifying papillary carcinoma of the thyroid in our lab using 
LBC. We compared our findings with large studies in the literature 
using conventional smearing.

Materials and Methods
Calgary laboratory services serve a population of approxi-

mately 1.2 million. There are approximately 12 cytopathologists 
reviewing cases of FNA of the thyroid. We reviewed cases of 
papillary carcinoma of the thyroid diagnosed by histology in our 
institution between January 2010 and December 2011.  We only 
included cases that had previous FNA. We have used exclusively 
liquid-based cytology (ThinprepTM) since 1996. Cases of micro-
carcinoma with tumors less than 1 cm in diameter were excluded 
from the study. We did not use the Bethesda system in our diagno-
ses as it the system has not been fully adopted in our laboratory. In 
our review two categories of diagnosis were used. Cases diagnosed 
by FNA as benign or follicular lesion were considered negative 
and those given the diagnosis of follicular neoplasm, suspicious, 
or papillary carcinoma were considered positive. The cases were 
mainly reviewed by two pathologists (WAM and DGF). Cases that 
were called positive were reviewed to identify the possible reasons 
for false negative diagnosis. The total number of cases included in 
the study was 149.

Results
There were 149 cases of papillary carcinoma of the thyroid 

diagnosed by surgical resection and that had a previous FNA.  Cy-
tologic criteria for the diagnosis of papillary carcinoma included 
overlapping cellular clusters, stringy colloid and nuclear clearing 

of the cells. FNAs were positive in 132 of the cases (88%). Three 
cases were unsatisfactory (2%) and 15 cases were negative (10%). 
Of the 15 negative cases 9 (60%) were called follicular lesion. 
Review of the negative cases showed several problems associated 
with LBC. Colloid, for the most part, was missing in the prepara-
tions. Papillary configurations were very difficult to identify (Fig-
ure 1). 

Figure 1: A cluster of papillary carcinoma not exhibiting papillary con-
figuration (Papanicolau stain X40)

The cells were more cohesive and tightly arranged than in 
conventional smears (Figure 2). 

Figure 2: Cluster of papillary carcinoma exhibiting cohesive cells (Pa-
panicolau stain X40).

Nuclear features manifested in pale chromatin, nuclear 
grooves and intra-nuclear inclusions were not readily seen (Figure 
3A). 
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Figure 3 A: Papillary carcinoma whowing no evidence of nuclear chang-
es (Papanicolau stain X40).

The nuclear features were clearly seen in the histological 
sections of the same case (Figure 3B).

Figure 3B: Same tumor showing the typical nuclear features of papillary 
carcinoma (H & E stain X40).

Discussion
Management of a solitary thyroid nodule is highly depen-

dant on the diagnosis rendered by FNA. The number of unnec-
essary surgery with its associated morbidity will depend on the 
diagnostic accuracy of FNA. False positive diagnosis will lead to 
more unnecessary surgery with its associated cost. False negative 
rate on the other hand will lead to missing of malignant tumors 
of the thyroid and the potential long term increase in mortality 
[1,2,11,12]. The introduction of the Bethesda system of nomencla-

ture has led to a more standardized scheme of thyroid lesion classi-
fication. There are still however categories that require refinement 
[13,14]. In spite of these improvements there remain lesions that 
defy the diagnostic capability of many pathologists. This includes 
Follicular Lesions of Undetermined Significance (FLUS) which is 
responsible for most under or over-diagnosed lesions [13].

The use of liquid based cytology has many advantages, in-
cluding but not limited to the ability to perform ancillary testing, 
preservation of nuclear details, decreased smear artifact, decreased 
screening time, clinician submission convenience, and shorter time 
for interpretation [15]. However, the role of LBC in the assessment 
of solitary thyroid nodules has been poorly defined with conflicting 
results in diagnostic accuracy. Limited studies have specifically as-
sessed LBC’s diagnostic accuracy in the identification of papillary 
thyroid carcinoma. In our study, we report a diagnostic accuracy of 
88%, and non-correlation of 2%, with a false negative of 10%. We 
found that the use of liquid-based cytology shows a higher yield 
of diagnostic material for the identification of papillary carcinoma 
of the thyroid with a lower incidence of non-diagnostic material. 
However, the false negative rate was found to be higher than that 
reported in the literature. This was thought to be related to difficul-
ty in identifying nuclear abnormalities and papillary architecture 
as well as the loss of the typical appearance of colloid. Similarly, 
Afify et al reported on the loss of Colloid in TP, as well as change 
in consistency [16].

In their study, Duncan et al found an accuracy of 64% and 
a non-correlation rate of 36% in the diagnoses of papillary thy-
roid cancer. Non-correlation was thought to be related to insuf-
ficient cellularity. They noted retained features typically seen with 
conventional smears on LBC including papillary configurations, 
overlapping cell clusters, nuclear grooves, and powdery chroma-
tin [17]. Cochand-Priollet et al similarly reported that characteris-
tic features of PTC found on TP was consistent with presence of 
nuclear grooves and powdery chromatin, and less likely to be as-
sociated with cytoplasmic inclusions [17]. Luu et al also reported 
on the diagnostic accuracy of papillary carcinoma with TP, and 
determined to be 34% [18]. A recent large study by the college of 
American pathologists of close to 50,000 of FNA of the thyroid 
has shown an inferior performance of liquid based cytology when 
compared to conventional cytology [19]. The study undertaken in 
several North American laboratories showed a predominance of 
conventional smears (94%) versus liquid-based cytology (6%). 
This indicates that liquid-based cytology has not gained popularity 
in North America. In summary, the use of liquid-based cytology 
in the diagnosis of thyroid cancer has shown some improvement 
in the reduction of the non-diagnostic rate when compared to con-
ventional cytology. It however may show a higher level of false 
negative rates when compared to conventional cytology. The lack 
of established Cytologic criteria in liquid based cytology is due 
to the fact that liquid based cytology is a new method. This may 
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however improve in time as pathologists will become more used to 
the technology and create relevant cytologic criteria of malignancy 
using the new technology. 
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