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Abstract: The incidence of thyroid cancers is on the rise during the recent years with 80% of thyroid
malignancies constituted by papillary carcinoma thyroid. The histopathological diagnosis of papillary
carcinoma thyroid is easier in typical cases. The two commonly used markers cytokeratin 19 and HBME-
1(Hector Battifora mesothelial 1) can be of great help in grey areas where H&E diagnosis is challenging. A
total of 30 cases diagnosed as papillary carcinoma thyroid were included in the study. Most common variant
observed in this study was the classical variant (19 cases, 63.33%). Scoring of CK 19 expression based on the
percentage of positively stained cells was done. The classical variant showed 4+ positivity in 16 cases
(84.21%), 3 + positivity in 2 cases (10.52%) and 2 + positivity in 1 case (5.26%). In the follicular variant 3
cases (50%) showed 4 + positivity, 2 cases ( 33.33%) showed 3 + positivity and only 1 case (16.6%) showed 2
+ positivity. The columnar cell variant showed 3 + positivity. All other variants showed 4 + positivity. In non-
neoplastic areas pseudopapillary foci were either negative or weakly positive . HBME-1 showed 4+ positivity in
11 cases(57.89%) of classical variant, 3+ positivity in 3 cases(15.78%) and 2+ positivity in 4 cases (21.05%).
In the follicular variant, 1 case (16.66%) showed 2+ positivity,1 case (16.66%) showed 3+ positivity and 3
cases (50%) showed 4+ positivity. The intracystic variant showed 3+ positivity in 1 case and 2+ positivity in 1
case. All other variants showed 4+ positivity. Associated benign lesions did not show HBME-1 expression.
Among the variants both the markers showed positive staining . Therefore, a combined immunostaining with
CK19 and HBMEZ1 increases the diagnostic accuracy in papillary thyroid carcinoma.
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. Introduction

The incidence of thyroid cancers is on the rise during the recent years due to quicker diagnosis and
recognition of micrometastasis. The most common well differentiated tumor arising from the follicular epithelial
cells is papillary carcinoma thyroid*?. 80% of thyroid malignancies is constituted by papillary carcinoma
thyroid.® The histopathological diagnosis of papillary carcinoma thyroid is easier in typical cases. Difficulty in
diagnosis arises when there is focal presence of nuclear features or in the absence of typical architecture such as
in follicular variant of papillary carcinoma thyroid. The approach to these challenging lesions should include
anxillary techniques such as immunohistochemistry. A panel of markers is usually suggested because no single
marker is specific or sensitive for identification of papillary thyroid carcinoma. However cost effectiveness is a
major concern.The two commonly used markers cytokeratin 19 and HBME-1(Hector Battifora mesothelial 1)
can be of great help in grey areas where H/E diagnosis is challenging . Even though histopathology remains the
gold standard for the diagnosis of papillary carcinoma thyroid, controversy arises in cases which have no
papillary architecture and questionable nuclear features.

Il.  Materials and Methods
This study was conducted in the Department of Pathology, Tirunelveli Medical college. A total of 30
cases diagnosed as papillary carcinoma thyroid were included in the study. Cases of papillary carcinoma
thyroid diagnosed by histopathological examination were selected and sub typed and representative blocks
were taken. Immunostaining of the sections taken from the representative block was done with CK 19 and
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HBMEL .

CK 19 immunostaining was done using monoclonal mouse antibody — DAKO, clone RCK 108, isotype
1gG; kappa. Normal colonic tissue was taken as positive control and in negative control , one of the sections was
treated with buffer instead of primary antibody. HBME 1 immunostaining was done using monoclonal mouse
antibody — DAKO, clone HBME 1, isotype IgM kappa. Normal peritoneal tissue was taken as positive control
and in negative control , one of the sections was treated with buffer instead of primary antibody.Semi—
quantitative scoring was done based on the percentage of positively stained cells. The results were tabulated
and statistically analysed.

I11.  Results

Most common variant observed in this study was the classical variant (19 cases, 63.33%) and the next common
variant was follicular variant (6 cases 20%) ( Table 1 & Chart 1)

Table: 1 Histological Variants of Papillary Carcinoma Thyroid

Sl . . Percentage
No. Histological No.of Cases (%)
1. Classical 19 63.33
2. Follicular 6 20
3. Encapsulated 1 3.33
4. Intracystic 2 6.66
5. Columnar cell 1 3.33
6. Diffuse sclerosing 1 3.33
CHART:1 Histological Variants of Papillary Carcinoma Thyroid
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Associated Conditions

The surrounding neoplastic thyroid tissue showed features of benign lesions associated with the
papillary carcinoma thyroid .In 8 cases (26.66%) papillary carcinoma thyroid was associated with colloid
goiter, adenomatous hyperplasia was seen in 5 cases (16.66%), Hashimoto’s thyroiditis was seen in 4 cases
(13.33%) and one case showed associated parathyroid adenoma.

Cytokeratin 19 Expression

CK 19 expression was seen in all cases (30cases, 100%) of papillary carcinoma thyroid and a semi
quantitative scoring of CK 19 expression based on the percentage of positively stained cells was done. The
staining pattern was predominantly cytoplasmic. The results were as follows.
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Table 2: CK 19 expression in the variants based on the semi quantitative scoring.

Scor | Classical variant | Follicular variant | Intracyst-ic Encapsul-ated | Columnar cell | Diffuse

e n=19 n==6 variant variant variant sclerosingn=1
n=2 n=1 n=1

0 0 0 0 0 0 0

1+ 0 0 0 0 0 0

2+ 1(5.26%) 1(16.6%) 0 0 0 0

3+ 2 (10.52%) 2 (33.33%) 0 0 1(100%) 0

4+ 16(84.21%) 3 (50%) 2(100%) 1(100%) 0 1(100%)

The classical variant showed 4+ positivity in 16 cases (84.21%), 3 + positivity in 2 cases (10.52%) and
2 + positivity in 1 case (5.26%). In the follicular variant 3 cases (50%) showed 4 + positivity, 2 cases (
33.33%) showed 3 + positivity and only 1 case (16.6%) showed 2 + positivity. The columnar cell variant
showed 3 + positivity. All other variants showed 4 + positivity. In non-neoplastic areas pseudopapillary foci
were either negative or weakly positive . (Table 2 & Chart 2)

CHART : 2 CK 19 expression in the variants of Papillary Carcinoma Thyroid
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HBME 1 expression
HBME-1 expression was analysed in all the cases. Membranous staining was considered positive. The results
were analysed according to the semi-quantitative score.

Table 3: HBME 1 expression in papillary carcinoma thyroid:

Score Classical Follicular Intracystic Encapsulated Columnar cell Diffuse sclerosing
variant variant variant variant variant variant

0 1(5.26%) 1(16.66%) 0 0 0 0

1+ 0 0 0 0 0 0

2+ 4(21.05%) 1(16.66%) 0 0 0 0

3+ 3(15.78%) 1(16.66%) 1(50%) 0 0 0

4+ 11(57.89%) 3(50%) 1(50%) 1(100%) 1(100%) 1(100%)

The classical variant showed 4+ positivity in 11 cases(57.89%), 3+ positivity in about 3 cases(15.78%)
and 2+ positivity in 4 cases (21.05%). The stain was found negative in one case (5.26%). In the follicular
variant, 1 case (16.66%) showed 2+ positivity,1 case (16.66%) showed 3+ positivity and 3 cases (50%) showed
4+ positivity. One case of this variant showed negative staining . The intracystic variant showed 3+ positivity in
1 case and 2+ positivity in 1 case. All other variants showed 4+ positivity. (Table 3).Associated benign lesions
did not show HBME-1 expression. (Table 3& Chart 3)
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CHART: 3 HBME 1 expression in the variants of papillary thyroid carcinoma.
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The chart 3 depicts the HBME 1 expression in the variants of papillary thyroid carcinoma. 4+
membranous positivity was seen in 57.89% cases of classical variant, 50% cases of follicular variant, 50% cases
of intracystic variant and all cases of encapsulated, columnar cell and diffuse sclerosing variant. In non-
neoplastic areas pseudopapillary foci were negative for immunostain .

IV.  Discussion

Apart from the conventional types of papillary carcinoma thyroid , there are a number of variants with
different histomorphological features. The prognosis also varies in the different variants. The most common
variant in our current study was the classical variant (63.33%) followed by follicular variant (20%). In a study
by Khan et al * in Saudi Arabia, the incidence of the classical variant was 57%, follicular variant 20%, columnar
cell variant was 8%, diffuse sclerosing variant 3% .A study by Muzaffar et al® showed an incidence of 70.7% in
the classical variant, 15.9% in the follicular variant and columnar cell variant 7.3%. The commonest variant in
all the above studies was the classical variant followed by the follicular variant similar to our study. The present
study showed strong and diffuse positivity in all cases of papillary thyroid carcinoma.

MR Nasr et al ° studied the expression of CK 19 expression in 51 cases of papillary thyroid
carcinoma.He observed diffuse positivity in 100% cases of the classical variant and 90% cases of the follicular
variant. The study concluded that strong and diffuse expression of CK19 raises the suspicion of papillary thyroid
carcinoma and negative staining is a strong evidence against papillary thyroid carcinoma.

Bose et al ’ studied 22 cases of papillary thyroid carcinoma including classical variant, follicular
variant and diffuse sclerosing variant. 4 + positivity was seen in 84.62% cases of classical variant and 62.50% of
cases of follicular variant. Our study showed 4 + positivity in 84.21% of cases of classical variant ,which
correlated with the above study.

Scognamiglio et al ® on analyzing the expression of CK19 in 49 cases of papillary thyroid carcinoma,
found that diffuse positivity was seen in 100% cases of classical variant and 90% cases of follicular variant. The
study concluded that CK 19 was the most sensitive marker among the four markers (CK19, HBMEL1, Galectin 3
and CITED 1) studied.

In a study by Y.J. Park et al °, CK19 strong and diffuse positivity was seen in 96.7% cases of
papillary thyroid carcinoma. A study by Haltas et al *° showed diffuse 4+ positivity in about 75% of cases and
3.57% of cases were negative or weakly positive. Our present study showed higher percentage (100%) of
positivity than the above two studies.

The expression of CK 19 in the associated benign lesions were also studied. MR Nasr et al * showed
CK19 positivity in 68% of benign lesions including adenomatous nodule and Hashimoto’s thyroiditis, but the
positivity was weak. In the study by Y.J. Park et al °, 9.3% cases of adenomatous nodule showed positivity.
Haltas et al ° showed focal staining of CK 19 in 29.41% cases. In all the studies the staining pattern was focal
and weak. The present study showed focal and weak immunostaining in 31.8% cases.

The sensitivity and specificity of CK 19 was calculated based on the expression in papillary carcinoma
and associated benign lesions. MR Nasr et al * showed a sensitivity of 100% and specificity of 32%. Even
though non- neoplastic lesions show positive immunostaining for CK 19 , they can be differentiated from
papillary thyroid carcinoma by the presence of strong and diffuse positivity in the latter.
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HBME1 EXPRESSION:

In the present study, Hector Battifora mesothelial 1 (HBMEZ1) expression was seen in 93.3% cases of
papillary thyroid carcinoma. Among the variants, 94.7% cases of classical variant and 83.3% cases of follicular
variant showed membranous positivity with variable cytoplasmic positivity.

MR Nasr et al ® showed a positivity in 96% cases of papillary thyroid carcinoma. In a study by
Scognamiglio et al 8 88% cases of classical variant and 86% cases of follicular variant showed membranous
positivity. The study concluded that the most specific marker among the four markers (CK19, HBME1, Galectin
3 and CITED 1) was HBME 1. The present study had a similar positivity rate compared to MR Nasr et al ® .The
percentage of positivity in follicular variant was comparable with that of Scognamiglio etal ® .

In a study by Y.J. Park et al °, HBME 1 positivity was seen in 91.7% cases of classical variant of
papillary thyroid carcinoma, and 94.1% cases of follicular variant of papillary thyroid carcinoma. The present
study showed a specificity of 100% .

CK19 expression confirms the presence of papillary differentiation and it is the most sensitive marker
according to many studies. It is not specific as it is positive in certain benign lesions. The diffuse , strong
staining pattern confirms the diagnosis of papillary thyroid carcinoma whereas benign lesions show focal and
weak staining pattern. HBME1 is another immunomarker which selectively stains malignant lesions and it is
negative in benign lesions. HBME 1 is the most specific marker for papillary thyroid carcinoma confirmed by
many studies. CK 19 was found to be more sensitive and HBME1 was more specific in differentiating benign
and malignant lesions.

V.  Conclusion

The present study was conducted to assess the degree of expression of CK 19 and HBME1 immuno
markers in papillary thyroid carcinoma and to assess their efficacy as a reliable and cost-effective markers.
Immunostaining with CK 19 showed diffuse cytoplasmic positivity in all the cases (100%), but the percentage
of positively stained cells was varied. Columnar cell variant showed 3+ positivity and all other variants showed
4+ diffuse positivity. Few of the benign lesions (31.8%) which were found associated with papillary thyroid
carcinoma also showed positivity, but it was focal and weak. Immunostaining with HBME1 showed diffuse
membranous positivity with variable cytoplasmic staining. 93.3% cases had membranous staining pattern and
the associated benign lesions were negative.

Papillary thyroid carcinoma has a number of variants with different morphological features and there is
inter and intraobserver variation in the diagnosis of these variants. Immunohistochemistry is useful when there
is a difficulty in the diagnosis of tumors with questionable nuclear features. No single marker is 100% sensitive
or specific for papillary thyroid carcinoma. A simple reliable basic panel of markers is always very useful.
Among the variants both the markers showed positive staining . Therefore, a combined immunostaining with
CK19 and HBMEL increases the diagnostic accuracy in papillary thyroid carcinoma.
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