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Immunohistochemistry seems to be important method for differentiation between papillary thyroid
carcinoma which is the commonest thyroid cancer and Grave's disease which may be challenging by
light microscopic features only.
The aim of the study was to evaluate the immunohistochemical expression of CK 19 antibody that is
considered a marker of malignancy in papillary thyroid carcinoma and in Grave's disease and to
determine whether CK19 is effective in the discrimination between these two pathological conditions.
In this retrospective study paraffin embedded archival materials from 40 cases including 20 papillary
thyroid carcinoma and 10 Grave's disease in addition to ten normal thyroid tissue were used as a
control group, collected from the department of pathology of Al-Yarmook Teaching Hospital for the
period between Jan 2009 to Jan 2011. The immunohistochemical expression of CK19 markers was
assessed for intensity and extent of staining in semiquantative method.
Sixteen of the 20 papillary carcinomas showed diffuse and intense cytoplasmic staining with CK19
(80%), 4 cases showing diffuse faint staining (20%). Seven of the 10 Grave's cases (70%) are completely
negative. The remaining 3 cases showing focal weak staining with CK19 (30%). There was a significant
difference in the extent of staining between papillary thyroid carcinoma and Grave's disease and there
was highly significant difference in intensity of staining between them.
The staining features of CK19 may be helpful in the differential diagnosis between papillary carcinoma
and Grave's disease with papillary carcinoma like structures. This immunoreactivity should be evaluated
with histopathological findings in order to prevent over diagnosis of papillary carcinoma.
CK19 immunohistochemical expression, papillary thyroid carcinoma, Grave's disease.

Introduction
apillary thyroid carcinoma is the
commonest thyroid cancer (1) and there is
a marked increase in its incidence
through the recent decades (2).
The identification of papillary thyroid carcinoma
relied on the presence of papillary architecture.
The current accepted diagnosis of this entity is
based on nuclear features that include optical
clearing, elongation, overlapping and irregular
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contours with grooves and pseudoinclusions (3).
However, identification of these features
remains at times controversial and the
distinction of papillary carcinoma from other
benign thyroid lesions with papillary features
can be difficult.
One of these benign lesions is the autoimmune
hyperthyroidism (Grave's disease) that is
predominantly seen in females. In Grave's
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disease, the thyroid is generally diffusely
enlarged, but there may be nodules as well (5).
The thyroid in Graves’ disease may contain foci
showing papillary formation microfollicles,
vesicular nuclei, and nuclear grooves, and it may
be hard to distinguish these foci from papillary
carcinoma depending only on microscopic
features (5). This difficulty may also be
encountered in papillary formations of
multinodular goiter, where CK19 has been
shown to be effective in discrimination (6).
Because of these problems, numerous attempts
have been made to apply a variety of techniques
to enhance diagnostic reliability like electron
microscopy and flow cytometry (7) but the results
were disappointing in that the techniques did
not yield cheap and rapid diagnostic information
that could realistically change the practice of
surgical pathology. Over the past decade,
however, rapidly expanding techniques available
in molecular pathology (like immunehistochemistry) have begun to show real
promise to change daily practice and many
immunohistochemical markers have been
evaluated for their potential in distinguishing
Papillary thyroid carcinoma from other benign
thyroid lesions, the main ones including
cytokeratin (CK) 19, galectin-3 (GAL3), and
HBME1 (17).
Cytokeratin polypeptide 19 (CK19) is a type I
intermediate filament protein and is the smallest
known keratin and is remarkable in that,
contrary to all other keratins, it does not have a
designated partner for the formation of
filaments implying that regulation of its
expression is different from other keratinencoding genes (8). Cytokeratin 19 concentrates
at sarcomeres of striated muscle and copurify
with the dystrophinglycoprotein complex,
perhaps through the interaction of the
cytokeratin with the actin-binding domain of
dystrophin. In vitro studies showed that
dystrophin binds directly and specifically to CK19
(9)
. CK19 is synthesized in simple and stratified
epithelia.
This study was designed to determine the
effectiveness of CK19 in distinguishing papillary
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thyroid carcinoma and papillary carcinoma-like
changes in Graves's disease.
Methods
Tissue Sample: In this retrospective study a total
of 30 tissue samples of which 20 were of
papillary thyroid carcinoma and 10 of Grave's
disease. In addition, 10 normal thyroid tissue
had been taken as a control. All formalin fixed,
paraffin-embedded tissues were retrieved from
the archived files of the department" of
histopathology of Al-Yarmook Teaching Hospital
for the period between Jan 2009- Jan 2011.
Clinicopathological parameters (age, sex, clinical
presentation and histopathological diagnosis)
were obtained from the available histological
reports. For each case, 2 sections of 5m
thickness were taken; one section was stained
with (H and E), and the other was stained
immunohistochemically for with CK 19 tumor
markers.
Immunohistochemical staining was performed
by the streptavidin –biotin method.
Interpretation of the results of staining
characteristics:
The presence of brown reaction product of more
than 10% of tumor cells at the site of the target
antigen is indicative of positive reactivity.
Counter stain will be pale to dark blue coloration
of the cell nuclei. Staining pattern was
cytoplasmic or membrane and cytoplasm.
The quantity of the immunostaining was
evaluated as follows (10): Semiquantitative
evaluations were made on the basis of intensity
and extent of staining for CK-19. The extent of
staining by CK-19, were calculated according to
the percentage of positive cells as: No staining:
0; < 25% stained cells: 1+; 25% to 75% stained
cells: 2+; > 75% stained cells: 3+, whereas the
intensity of staining by CK-19 was evaluated as
no staining: 0; faint: 1+; and strong: 2+.
The positive result was classified as focal and
diffuse. Focal:-tumors in which clusters of
positive cells where seen in some areas of the
tumor but other region where negative. Diffuse:
- tumors in which isolated and/or clusters of
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positive cells where seen throughout most areas
of the tumor.

square test and there was highly significant
difference in intensity of staining between them
(P = 0.0001) (Table 2 and 3).

Results
The papillary carcinoma group consist of 19
females and 1 male with an age range 25-55
years, Grave's group comprise 8 females and
two males with an age range 18-60 years (Table
1).
Table 1. Age distribution of patients with
papillary carcinoma and Grave's disease.
Age
(years)
<50
≥50

Papillary
carcinoma
No.
%
12
60
6
40

Graves
No.
8
2

%
80
20

Sixteen out of twenty cases (80%) of papillary
carcinomas showed diffuse and intense
cytoplasmic staining with CK19 (Fig.1 and 2),
four cases (20%) showing diffuse faint staining.
Seven of the 10 Grave's cases (70%) are
completely negative (Fig.3 and 4). The remaining
3 cases (30%) showing focal weak staining with
CK19.

Fig. 2. Diffuse, strong CK19 staining in
papillary carcinoma with strong desmoplasia,
CK19X100
Discussion
One of the most frequent problems in thyroid
pathology is differentiating papillary carcinoma
like changes in Grave's disease which may
contain vesicular nuclei, nuclear grooves from
true papillary carcinoma which may be difficult
depending on microscopical features only so
there is a need for other methods like
immunohistochemistry to solve this problem
using different markers like (HMB-1, galectin-3
and CK19).

Fig. 1. Diffuse, strong CK19 staining in
papillary carcinoma (CK19X100)
There was a significant difference in the extent
of staining between papillary thyroid carcinoma
and Grave's disease (P = 0.005) by using Chi

Fig. 3. Faint or absent staining with CK19 in
Grave's disease (CK19X100)
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CK19 is one of the low molecular weight keratin.
It is known to be resistant to denaturation and
the preservation of its reactivity has been
reported even in necrotic tumor tissue (11).

The weak immunoreactivity in Grave's disease
may be similar to the pale staining reported
previously by Sahoo et al and Bennet et al in
follicular adenoma (1,14).
Table 3. Intensity of staining of CK19 in
papillary carcinoma and Grave's disease.
Extent
0
+1
+2

Papillary carcinoma
No
%
1
5
22
10
17
85

Graves
No
%
8
80
2
20
0
0

P = 0.0001

Fig. 4. Another view showing faint or absent
staining with CK19 in Grave's disease (CK19,
X100)
Diffuse and strong staining with low molecular
weight keratins has been reported in thyroid
papillary carcinoma (12,13).
In this study, 16 of the papillary carcinoma group
exhibit diffuse intense cytoplasmic staining for
CK19 and seven of ten Grave's cases are
completely negative while the three remaining
cases showed diffuse, faint immunoreactivity.
The results of current study agree with other
studies like Suna et al (5) that demonstrated that
the vast majority of papillary carcinoma exhibit
diffuse intense cytoplasmic staining for CK19
whereas majority of Grave's cases are
completely negative.
Table 2. Extent of staining of CK19 in papillary
carcinoma and Grave's disease.
Extent
0
+1
+2
+3
P = 0.005
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Papillary carcinoma
No
%
1
5
1
5
3
15
15
75

Graves
No
%
6
60
2
20
2
20
0
0

The results of this study is in agreement with
others like: El Demallowy et al (2) who showed
that 85% of cases of papillary carcinoma were
positive for CK19 and with Cheung et al (3) who
reported diffuse CK19 staining in 80% of
papillary thyroid carcinoma and with Baloch and
Coworkers (15) who showed that all cases of
papillary thyroid carcinoma were positive for
CK19 and with Shin et al (16) who showed that
80-90% of cases were positive for CK19 and with
Theresa et al (17) who showed that 96% of cases
were positive for CK19.
Benign thyroid lesions such as follicular
adenomas and multinodular goiter with papillary
formations are generally negative for CK19, but
may sometimes show faint staining.
This low molecular weight cytokeratin has also
proved to be effective in discriminating papillary
carcinoma from multinodular goiter exhibiting
papillary formation and follicular adenoma (6).
Focal and pale staining with CK19 may be seen in
follicular adenoma and multinodular goiter with
papillary formation (18). The vast majority of
cases of follicular adenomas exhibit no or focal
staining with CK19 (1,5,14). CK19 immunohistochemical staining revealed no or focal
expression in the majority of cases of papillary
hyperplasia (19,20).
In conclusion the staining features of CK19 may
be helpful in the differential diagnosis between
papillary carcinoma and Grave's disease with
papillary carcinoma like structures. This
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immunoreactivity should be evaluated with
histopathological findings in order to prevent
over diagnosis of papillary carcinoma. Other
tumor markers had been studied in Iraqi
patients with thyroid carcinoma like estradiol,
progesterone (21) and tumor suppressor gene
P53 (22).
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