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The Value of Cytokeratin-19
Immunohistochemistry in the Differential
Diagnosis of Papillary Thyroid Carcinomas

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee:: The gold stan dard for di ag no sis of pa pil lary thyro id car ci no ma is con ven-
ti o nal his to logy, which de pends on the cha rac te ris tic nuc le ar fe a tu res, re gard less of whet her pa -
pil lary arc hi tec tu re is pre sent or not. This study was car ri ed on to eva lu a te the uti lity of
cyto ke ra tin-19 in the di ag no sis and dif fe ren ti al di ag no sis of pa pil lary thyro id car ci no ma. MMaa  ttee  --
rrii  aall  aanndd  MMeett  hhooddss::  Ex pres si on of cyto ke ra tin-19 was tes ted on for ma lin-fi xed, pa raf fin-em bed ded
tis su es from 380 sur gi cally re sec ted thyro id le si ons inc lu ding hyperp la sic no du les (n= 243), gra -
nu lo ma to us thyro i di tis (n= 3), lymphocy tic (n= 53) and Has hi mo to’s thyro i di tis (n= 11), fol li cu -
lar ade no mas (n= 17), Hurt hle cell ade no mas (n= 4), well-dif fe ren ti a ted thyro id tu mor with
fol li cu lar arc hi tec tu re of un cer ta in ma lig nant po ten ti al (n= 1), pa pil lary car ci no mas (n= 45), fol-
li cu lar car ci no ma (n= 1), in su lar car ci no ma (n= 1), and me dul lary car ci no ma (n= 1). The im mu -
no re ac ti vity was sco red as ne ga ti ve, 1+, 2+, 3+, and 4+, ba sed on the ex tent of the re ac ti on
re gard less of pre vi o us di ag no sis. RRee  ssuullttss::  Po si ti ve re ac ti on with cyto ke ra tin-19 was de no ted in all
of the 45 ca ses of pa pil lary car ci no mas with sco res of 4+, 3+ and 2+ and the ra ti os we re 57.8%
(26/45), 33.3% (15/45) and 8.9% (4/45), res pec ti vely. The re se e med to be a strong dif fu se cytop -
las mic re ac ti vity with cyto ke ra tin-19 in pa pil lary thyro id car ci no mas. The sen si ti vity and spe ci -
fi city for cyto ke ra tin-19 in pa pil lary car ci no mas among ne op las tic thyro id le si ons we re 91.8% and
86.2%, res pec ti vely. CCoonncc  lluu  ssii  oonn::  In ad di ti on to ca re ful his to lo gi cal eva lu a ti on, cyto ke ra tin-19
se ems use ful for the di ag no sis of pa pil lary thyro id car ci no mas. 

KKeeyy  WWoorrddss::  Car ci no ma, pa pil lary; cytoke ra tin-19; thyro id no du le

ÖÖZZEETT  AAmmaaçç::  Ti ro id pa pil ler kar si no mun ta nı sı için al tın stan dart, pa pil ler ya pı la rın var lı ğı ya da
yok lu ğu nu dik ka te al mak sı zın, ka rak te ris tik nük le er özel lik le ri te mel alan ge le nek sel his to lo ji dir.
Ça lış ma mız, ti ro id pa pil ler kar si no mun ayı rı cı ta nı sın da ve ta nı  da si to ke ra tin-19 ya ra rı nı de ğer -
len dir mek için ya pıl mış tır. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr:: Si to ke ra tin-19 eks pres yo nu, hi perp la sik no dül (n=
243), gra nü lo ma töz ti ro i dit (n= 3), len fo si tik (n= 53) ve Has hi mo to’s ti ro i di ti (n= 11), fo li kü ler ade -
no ma (n= 17), Hurt hle hüc re li ade no ma (n= 4), ma lig ni te po tan si ye li bel li ol ma yan fo li kü ler iyi-di -
fe ran si ye ti ro id tü mö rü (n= 1), pa pil ler kar si nom (n= 45), fo li kü ler kar si nom (n= 1), in su ler kar si nom
(n= 1) ve me dul lar kar si nomu (n= 1) içe ren cer ra hi ola rak çı kar tıl mış 380 ti ro id lez yo nun dan ha -
zır lan mış for ma lin le tes pit edil miş pa ra fi ne gö mü lü do ku lar da test edil miş tir. İmmün re ak ti vi te si,
ön ce ki ta nı la rı na ba kıl mak sı zın re ak si yon yo ğun luk la rı te mel alı na rak  ne ga tif, 1+, 2+, 3+, 4+ ola -
rak skor lan mış tır. BBuull  gguu  llaarr::  45 pa pil ler kar si nom ol gu su nun ta ma mın da, si to ke ra tin-19 ile 4+, 3+ ve
2+ skor la rın da po zi tif re ak si yon tes pit edil miş tir ve oran la rı da sı ra sıy la %57.8 (26/45), %33.3 (15/45)
ve %8.9 (4/45)’dur. Ti ro id pa pil ler kar si nom la rın da, si to ke ra tin-19 ile dif üz, kuv vet li si to-p laz mik
re ak si yon ol du ğu gös te ril miş tir. Ne op las tik ti ro id lez yon la rı ara sın da pa pil ler kar si nom için si to ke -
ra tin-19 du yar lı lı ğı ve se çi ci li ği sı ra sıy la %91.8 ve %86.2 olarak bu lun muş tur. SSoo  nnuuçç:: Dik kat li his -
to lo jik de ğer len dir mey le be ra ber, si to ke ra tin-19’un, ti ro id pa pil ler kar si nom la rın ta nı sın da ya rar lı
ol du ğu gö rül mek te dir. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Pa pil ler kar si nom; si to ke ra tin-19; ti ro id no dü lü
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i ag no sis and pat ho lo gic clas si fi ca ti on of
thyro id le si ons are ba sed on the mic ros co -
pic ap pe a ran ce of the spe ci mens. Des pi te

ge ne ral ac cep tan ce of the World He alth Or ga ni za -
ti on (WHO) clas si fi ca ti on of thyro id tu mors, the
his to lo gi cal di ag no sis of thyro id can cer re ma ins
one of the most conf lic ting are as in sur gi cal pat ho -
logy. The dif fe ren ti al di ag no sis bet we en be nign
and ma lig nant fol li cu lar tu mors and dif fe ren ti al di-
ag no sis bet we en pa pil lary and fol li cu lar car ci no -
mas may es pe ci ally ra i se dif fi cul ti es.1

Pa pil lary thyro id car ci no ma is the most com-
mon ma lig nancy of thyro id fol li cu lar epit he li -
um.1-8 The gold stan dard for di ag no sis of pa pil lary
thyro id car ci no ma is con ven ti o nal his to logy,
which de pends on the cha rac te ris tic nuc le ar fe a tu -
res, re gard less of whet her pa pil lary arc hi tec tu re is
pre sent or not.2,5,9-12 Ho we ver, the in ter pre ta ti on of
nuc le ar fe a tu res may be qu i te sub jec ti ve and in te -
rob ser ver di sag re e ments among pat ho lo gists are
well do cu men ted.11,12 Ad di ti o nally, morp ho lo gic si -
mi la ri ti es bet we en be nign and ma lig nant le si ons
are fre qu ent; the pa pil lary arc hi tec tu res may be
pre sent in both be nign and ma lig nant le si ons.2,9

The prog no sis and ma na ge ment of thyro id car-
ci no mas de pend on the ir di ag no ses.2,13 Se ve ral stu -
di es sho wed that the use of mo noc lo nal
an ti-ke ra tin an ti bo di es in tu mor pat ho logy may be
help ful in dif fe ren ti al di ag no sis or es ti ma ting prog-
no sis of thyro id tu mors.1,3,11,13-15 Cyto ke ra tin-19
(CK-19) is a low mo le cu lar we ight ke ra tin and is
fo und in a di ver se ran ge of nor mal epit he li um and
tu mors. CK-19 was re por ted to be strongly and dif-
fu sely ex pres sed in pa pil lary car ci no ma, whe re as it
is usu ally ab sent or fo cally ex pres sed in be nign fol-
li cu lar no du les.3,11,12,14,15 This study was car ri ed out
to eva lu a te the con tri bu ti on of CK-19 in the di ag -
no sis and dif fe ren ti al di ag no sis of pa pil lary thyro -
id car ci no ma.

MA TE RI AL AND MET HODS
Tis su e Spe ci mens

A to tal of 380 thyro i dec tomy spe ci mens we re inc -
lu ded in this study. Of the se, 360 we re di ag no sed as
be nign and ma lign thyro id no du les in the De part -
ment of Pat ho logy, Zon gul dak Ka ra el mas Uni ver -

sity Faculty of Me di ci ne bet we en 2001 and 2006
and 20 we re di ag no sed as pa pil lary thyro id car ci -
no mas in the De part ment of Pat ho logy in İs tan bul
Lüt fi Kır dar Kar tal Tra i ning and Re se arch Hos pi -
tal. All his to lo gi cal sec ti ons we re fi xed in for ma lin,
em bed ded in pa raf fin, cut in to 5 µm sec ti ons, and
sta i ned with he ma toxy lin and eo sin (HE). Le si ons
that con sis ted of fol lic les disp la ying sig ni fi cant va-
ri ety in si ze and li ned by flat te ned epit he li um we -
re des cri bed as hyperp la sic no du les. Thyro id
tu mors we re clas si fi ed ac cor ding to the WHO cri-
te ri a as Hurt hle cell ade no ma, fol li cu lar ade no ma,
and well-dif fe ren ti a ted thyro id tu mor with fol li -
cu lar arc hi tec tu re of un cer ta in ma lig nant po ten ti -
al, pa pil lary car ci no ma, fol li cu lar car ci no ma,
in su lar car ci no ma, and me dul lary car ci no ma.16

Im mu no his toc he mistry

Ex pres si on of CK-19 was tes ted on for ma lin-fi xed,
pa raf fin-em bed ded tis su es from 380 sur gi cally re-
sec ted thyro id le si ons, inc lu ding hyperp la sic no d-
u les (n= 243),  gra nu lo ma to us thyro i di tis (n= 3),
lymphocy tic (n= 53) and Has hi mo to’s thyro i di tis
(n= 11), fol li cu lar ade no mas (n= 17), Hurt hle cell
ade no mas (n= 4), well-dif fe ren ti a ted thyro id tu mor
with fol li cu lar arc hi tec tu re of un cer ta in ma lig nant
po ten ti al (n= 1), pa pil lary car ci no mas (n= 45), fol-
li cu lar car ci no ma (n= 1), in su lar car ci no ma (n= 1)
and me dul lary car ci no ma (n= 1). 

For im mu no his toc he mi cal stu di es, im mu nos -
ta i ning was per for med by the strep ta vi din-bi o tin-
pe ro xi da se comp lex tech ni qu e. The sec ti ons in
pa raf fin we re col lec ted on sli des; the pa raf fin was
re mo ved and the sec ti ons we re rehy dra ted. En do -
ge no us pe ro xi da se ac ti vity was bloc ked by 3% hy-
dro gen pe ro xi de. The sec ti ons we re in cu ba ted with
pri mary an ti se rum, inc lu ding MS-1671-P1, CK-19
Ab-4 mo u se mo noc lo nal an ti body (Lab Vi si on Cor-
po ra ti on, clo ne BA17, Fre mont, CA). Af ter was h-
ing in phosp ha te-buf fe red sa li ne, the tis su es we re
first in cu ba ted with a bi o tin-con ju ga ted se con dary
an ti body and then with the strep ta vi din-bi o tin sys-
tem for 30 min at ro om tem pe ra tu re. The re ac ti ons
be ca me vi sib le af ter im mer si on of the spe ci mens in
di a mi no ben zi di ne tet rahy droch lo ri de. The sec ti ons
we re co un ters ta i ned with HE sta in, then rin sed and
mo un ted. 
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Im mu no his toc he mi cal Eva lu a ti on

CK-19 ex pres si on was only cytop las mic. The im-
mu no re ac ti vity was sco red as ne ga ti ve (less than
10% cells po si ti ve); 1+ (po or-fo cal cells po si ti vity);
2+ (strong-fo cal cells po si ti vity); 3+ (po or-dif fu se
cells po si ti vity); and 4+ (strong-dif fu se cells po si ti -
vity) ba sed on the ex tent of the re ac ti on re gard less
of pre vi o us di ag no sis.

Sta tis ti cal Analy sis

Sta tis ti cal analy ses we re car ri ed out by SPSS for
Win dows 11.0 (SPSS Inc; Chi ca go, II I). Dif fu se sta -
i ning pat terns with 3+ and 4+ sco res we re ac cep ted
as sig ni fi cantly po si ti ve, and sen si ti vity (tru e po si -
ti ve/tru e po si ti ve + fal se ne ga ti ve) and spe ci fi city
(tru e ne ga ti ve/tru e ne ga ti ve + fal se po si ti ve) of CK-
19 we re as ses sed in both ma lig nant le si ons as a
who le and in pa pil lary thyro id car ci no mas in par-
ti cu lar. 

RE SULTS

The ex pres si on of CK-19 in va ri o us thyro id le si -
ons was do cu men ted in Tab le 1. All of the 45 ca -
ses of pa pil lary car ci no mas we re po si ti vely
re ac ted with CK-19; the im mu no re ac ti vity sco res

we re 4+, 3+ and 2+ and the ra ti os we re 57.8%
(26/45), 33.3% (15/45) and 8.9% (4/45), res pec ti -
vely (Fi gu res 1 and 2). He re, to pre vent con fu si -
on abo ut 2+ sco red gro up, it was to be sa id that
this gro up was the mic ro pa pil lary va ri ant of pa p-
il lary car ci no mas. 100% (1/1) of well-dif fe ren ti a -
ted thyro id tu mor with fol li cu lar arc hi tec tu re of
un cer ta in ma lig nant po ten ti al, 5.9% (1/17) of fol-
li cu lar ade no ma inc lu ding are as of de ge ne ra ti on
and 3.8% (2/53) of lymphocy tic thyro i di tis we re
re ac ted 4+ (Figures 3 and 4). 11.8% (2/17) of fol-
li cu lar ade no ma, 18.2% (2/11) of Has hi mo to’s
thyro i di tis and 1.9% (1/53) of lymphocy tic thy-
ro i di tis disp la yed re ac ti on 3+. No CK-19 ex pres -
si on we re fo und in 100% (243/243) of hyperp la sic
no du les, 1.9% (1/53) of lymphocy tic thyro i di tis,
33.3% (1/3) of gra nu lo ma to us thyro i di tis, 52.9%
(9/17) of fol li cu lar ade no mas, 75.0% (3/4) of
Hurt hle cell ade no mas, and 100% (1/1) of fol li -
cu lar car ci no ma. Ot her ca ses we re sho wed fo cal
re ac ti ons.

The sen si ti vity and spe ci fi city for CK-19 ex-
pres si on we re 87.5% and 97.5%, res pec ti vely, in
ma lign thyro id le si ons. In pa pil lary car ci no mas
among ne op las tic thyro id le si ons, the sen si ti vity

TABLE 1: Expression of CK-19 in various thyroid lesions.

CK-19: Cytokeratin-19,

0 (less than 10% cells positive), 1+ (poor-focal cells positivity), 2+ (strong-focal cells positivity), 3+ (poor-diffuse cells positivity), 4+ (strong-diffuse cells positivity).

CK-19 Score
Diagnosis 0 1 2 3 4

% (n) % (n) % (n) % (n) % (n) 
Carcinoma 

Papillary (n= 45) - - 8.9 (4) 33.3 (15) 57.8 (26) 

Follicular (n= 1) 100 (1)  - - - -

Insular (n= 1) - - 100 (1)  - -

Medullary (n= 1) - - 100 (1) - -

Neoplasms of undetermined - - - - 100 (1) 

Malignant potential (n= 1) 

Adenoma 

Hurthle cell adenoma (n= 4) 75.0 (3)  - 33.3 (1)  - -

Follicular adenoma (n= 17) 52.9 (9) 11.8 (2) 17.6 (3)  11.8 (2) 5.9 (1) 

Non-neoplastic Thyroid

Granulomatous thyroiditis (n= 3) 33.3 (1) - 66.7 (2) - -

Hashimoto’s thyroiditis (n= 11) - 36.4 (4)  45.5 (5) 18.2 (2) -

Lymphocytic thyroiditis (n= 53) 1.9 (1)  13.2 (7) 79.2 (42) 1.9 (1) 3.8 (2) 

Hyperplasic nodules (n= 243) 100 (243) - - - -

Total (n=  380) 
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and spe ci fi city for CK-19 ex pres si on we re 91.8%
and 86.2%, res pec ti vely. 

DIS CUS SI ON

It is es ti ma ted that, 4% of the adult po pu la ti on is
af fec ted by one or mo re pal pab le thyro id no du les.
Most of the se le si ons are be nign, so the in di ca ti on
for the ir sur gi cal re mo val sho uld be as li mi ted as
pos sib le.17-19 Thyro id can cers are among fre qu ently
ob ser ved tu mors.20 Alt ho ugh the dif fe ren ti al di ag -
no sis bet we en pa pil lary car ci no ma and be nign le-
si ons is ea sily ma de by his to lo gi cal exa mi na ti on,
so me le si ons ex hi bi ting hyperp la sic fe a tu res rep re -
sent a di ag nos tic prob lem. In fact, over lap ping

morp ho lo gi cal fe a tu res bet we en be nign and ma lig -
nant le si ons are fre qu ent, and fol li cu lar and pa pil -
lary pat terns are se en in both. Se ve ral cri ti cal
fe a tu res of ma lig nancy, for examp le the op ti cally
cle ar nuc le i of pa pil lary car ci no ma are open to sub-
jec ti ve in ter pre ta ti on and nuc le ar cle a ring has al so
be en re por ted in hyper func ti o ning le si ons.11,13,17

Im mu no his toc he mistry was in tro du ced to the
prac ti ce of pat ho logy in the early 1970s, but in thy-
ro id pat ho logy, its use has be en res tric ted to the
dif fe ren ti al di ag no sis bet we en fol li cu lar and C-cell
de ri ved ne op lasms. The de tec ti on of new mar kers
of ma lig nancy, which may dis tin gu ish ma lig nant
from be nign le si ons re gard less of the pre sen ce of

FI GU RE 1: Dif fu se-strong CK-19 ex pres si on in clas sic va ri ant of pa pil lary
thyro id car ci no ma (B-SA, DAB, x200).

FI GU RE 2: Fol li cu lar va ri ant of pa pil lary thyro id car ci no ma sho wing dif fu se-
strong CK-19 re ac ti on (B-SA, DAB, x200).

FI GU RE 3: CK-19 expression in follicular adenoma (B-SA, DAB, x100). FI GU RE 4: CK-19 expression in lymphocytic thyroiditis (B-SA, DAB, x100).
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cap su lar or vas cu lar in va si on, has pro vi ded in te -
res ting in sights in to the ro le of im mu no his toc he -
mistry in thyro id ne op lasms. The re fo re, the se
an ti bo di es can play an im por tant ro le in the ma lig -
nant trans for ma ti on of thyro id cells and they are
highly ex pres sed in thyro id car ci no mas. CK-19,
which is one of the se mar kers is ex pres sed in all fol-
li cu lar cell-de ri ved car ci no mas and is de no ted with
hig her ex pres si on in pa pil lary thyro id car ci no mas
as in our study.11,13,18

The ro le of CK-19 in the di ag no sis of pa pil lary
thyro id car ci no ma is still con tro ver si al.2,4,17 This
may be par ti ally du e to the sub jec ti vity in vol ved in
as ses sing po si ti ve ex pres si on.2 CK-19 was shown to
ha ve hig her ex pres si on in pa pil lary thyro id car ci -
no mas than in be nign fol li cu lar le si ons of the thy-
ro id li ke in this study; the re sults vary among
stu di es.2,4,6,11,15 Sa ho o et al fo und CK-19 ex pres si on
in all be nign tu mors alt ho ugh in the ma jo rity, CK-
19 is ex pres sed in <5% of tu mor cells.21 Ot her in-
ves ti ga tors re por ted dif fu se ex pres si on in pa pil lary
thyro id car ci no ma when com pa red with the fo cal
ex pres si on in ot her tu mors and no du lar go i ters.2,11,21

Che ung et al de mons tra ted dif fu se CK-19 im-
mu no re ac ti vity in 66% (91/138) of pa pil lary car ci -
no mas, 50% (3/6) of in su lar car ci no mas and 29%
(2/7) of Hurt hle cell car ci no mas. In the sa me study,
fo cal strong re ac ti on was pre sent in 14 out of 75 be-
nign le si ons; the ma jo rity of the im mu no re ac ti vity
oc cur red in are as of de ge ne ra ti on, in di ca ting the
re ac ti ve na tu re of CK-19 po si ti vity.9,11,13 Park et al
re por ted that al most all pa pil lary car ci no mas inc -
lu ding fol li cu lar va ri ants of pa pil lary car ci no mas
sho wed strong and dif fu se CK-19 im mu no re ac ti -
vity.11 CK-19 ex pres si on ac co un ted for 85% of pa -
pil lary thyro id car ci no mas and 26% of
non-pa pil lary thyro id car ci no mas and non-ne op -
las tic thyro id le si ons in the study by De mel lawy et
al12 In the pre sent study, dif fu se CK-19 ex pres si on
was de mons tra ted in 100% of pa pil lary car ci no mas
inc lu ding the mic ro pa pil lary va ri ant, 100% of ne -
op lasms of un de ter mi ned ma lig nant po ten ti al,
17.7% of fol li cu lar ade no ma, 18.2% of Has hi mo to’s
thyro i di tis and 5.2% of lymphocy tic thyro i di tis.

Fol li cu lar ade no ma ex hi bi ted dif fu se im mu no re ac -
ti vity for CK-19 in our study. One fol li cu lar ade-
no ma (1/35) ex hi bi ted dif fu se po si ti vity for CK-19
in the study by Che ung et al So me be nign fol li cu -
lar le si ons ex pres sed CK-19; the sig ni fi can ce of this
re ma ins unc le ar. Che ung et al sug ges ted that this
re ac ti on pat tern was con sis tent with fo cal CK-19
re ac ti vity in are as of de ge ne ra ti on, usu ally at the
si te of pre vi o us fi ne-ne ed le as pi ra ti on bi opsy. No
CK-19 ex pres si on was de ter mi ned in 4 fol li cu lar
car ci no mas by Che ung et al9 The pre sent study is
con cor dant with the se fin dings.

In the pre sent study, CK-19 was al so de tec ted
in lymphocy tic thyro i di tis sup por ting pre vi o us stu -
di es.7,15 Lymphocy tic in fil tra ti on or clas sic Has hi -
mo to’s thyro i di tis is re por ted in as so ci a ti on with
30-58% of pa pil lary thyro id car ci no mas, 20% of
fol li cu lar car ci no mas and 14% of fol li cu lar ade no -
mas. Fo cal ex pres si on of CK-19 was no ted in 17-
65% of Has hi mo to’s thyro i di tis ca ses with pa pil lary
thyro id car ci no ma-li ke nuc le ar al te ra ti ons by Pra -
sad et al22 Un for tu na tely, in our study, CK-19 was
al so fo cally ex pres sed in Has hi mo to’s thyro i di tis,
lymphocy tic thyro i di tis and so me be nign tu mors
as con fir med in pre vi o us stu di es.2-4,6,7,14,15 In ad di ti -
on, CK-19 was al so ex pres sed in squ a mo us me tap -
la si a.4,14,15,22 

Si mi lar to the re sults in our study, CK-19,
which ap pe ars as dif fu se cytop las mic re ac ti vity was
shown to be a sen si ti ve mar ker for pa pil lary car ci -
no mas by ot her aut hors al so.2-4,6,7,14,15,23,24 Be si des ca -
re ful his to lo gi cal eva lu a ti on, CK-19 se ems use ful
for the di ag no sis of pa pil lary thyro id car ci no mas.
Alt ho ugh fo cal CK-19 re ac ti on may be fo und in be-
nign le si ons li ke in this study, dif fu se po si ti vity is
cha rac te ris tic of ma lig nancy and pa pil lary thyro id
car ci no mas.4,24 CK-19 ex pres si on may be help ful in
dif fe ren ti al di ag no sis.24

In conc lu si on, we sug gest that the analy sis of
thyro id le si ons by the im mu no pe ro xi da se met hod
using mo noc lo nal an ti body aga inst CK-19 pro vi des
a va lu ab le ad di ti o nal to ol in ro u ti ne sur gi cal pat -
ho logy in dif fe ren ti al di ag no sis of pa pil lary thyro -
id car ci no mas.
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