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HI STO LO GI CAL CHA RAC TE RI STICS
OF NO DU LES IN THE THYROID GLAND 

Summary: The no du les in the thyroid gland are cle arly de fi  ned for ma ti ons 
of varying hi sto lo gi cal struc tu re. The most com mon for ma tion is the col loid 
no du lar go i ter con si sting of ir re gu lar lar ge fol lic les with inac ti ve col loid in si-
de them.  The fol li cu lar cells are fl at te ned with dark re gu larly sha ped nuc lei. 
The no du le is en com pas sed by con nec ti ve tis sue. The cyst that evol ves as 
the re sult of the in vo lu tion of the no du lar go i ter is com po sed of a con nec ti-
ve cap su le and parts of the fol lic le. So me ti mes the re are re gres si ve pa pil lae 
with a fi  bro va scu lar stro ma, li ned with a sin gle row of re gu lar fol li cu lar cells 
with dark nuc lei. The hyper pla stic col loid no du le cha rac te ri stic of Gra ves’ 
di se a se has fol lic les with vi si ble, light co lo red, hype rac ti ve col loid in them.  
The fol li cu lar cells are slightly en lar ged, re gu lar in sha pe, with dark nuc lei. 
They spo ra di cally form pa pil lae which pro tru de in to the lu men of the fol-
lic le. The se pa pil lae con sist of gro ups of cells wit ho ut a stro ma. A fol li cu lar 
ade no ma is a be nign tu mor of the thyroid gland which is en ve lo ped by a 
cle arly vi si ble cap su le free of in va sion by tu mor cells.  It is com po sed of 
fol lic les with a lit tle col loid in them or so lid patches whe re re gu larly sha ped 
fol li cu lar cells with dark nuc lei are lo ca ted. The pa pil lary car ci no ma of the 
thyroid gland may be cle arly en cap su la ted. It con sists of pa pil lae, fol lic les 
and so lid patches whe re slightly en lar ged fol lic les with ir re gu larly sha ped 
hypoc hro mic nuc lei are lo ca ted in gro ups. The fol li cu lar car ci no ma of the 
thyroid gland is of ten a so li tary no du le with a vi si ble cap su le in va ded by 
tu mor cells. Fol li cu lar cells with dark, re gu larly sha ped nuc lei con sti tu te 
small fol lic les or so lid patches with lit tle col loid. The Hur thle oxyphylic 
ade no ma is com po sed of une ven oxyphi lic cells with pro fu se cyto plasm and 
dark ir re gu lar nuc lei with a mo de ra te num ber of mi to ses.   Hur thle car ci no ma 
shows an in va sion of the cap su le and its blood ves sels by tu mor cells. Ra re 
fi n dings in the no du le are Has hi mo to’s thyro i di tis, me dul lary and ana pla stic 
thyroid gland car ci no ma. 
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IN TRO DUC TION

No du les are cle arly de fi  ned for ma ti ons le a ding to the en lar ge ment of the thyroid 
gland. They can be so li tary or mul ti ple. The struc tu re of the no du les va ri es and ran ges 
from be nign to ma lig nant le si ons. The hi sto lo gi cal di ag no sis of the for ma tion in the 
no du le at the ti me of sur gery de ter mi nes the sca le of the sur gi cal pro ce du re. In or der 
to esta blish a pat ho hi sto lo gi cal di ag no sis it is ne ces sary to analyze the pa ra me ters 
cha rac te ri stic of in di vi dual le si ons. 

Re se arch Goal

The goal of this re se arch pa per is to show hi sto lo gi cal pa ra me ters that de fi  ne 
the pat ho hi sto lo gi cal di ag no sis of thyroid gland no du les. The hi sto lo gi cal pic tu re in 
the no du le, the cap su le and the tis sue aro und the no du le are analyzed. The cri te ria 
for set ting the di ag no sis are: chan ges in the fol lic les, the ap pe a ran ce of the col loid, 
the ap pe a ran ce of the fol li cu lar and C cells, the sha pe of the nuc le us, the qu a lity of 
the chro ma tin in the nuc le us and the nuc le us: cyto plasm ra tio.   The com bi na tion 
of struc tu ral chan ges in di ca tes cer tain di se a ses. The cap su le sur ro un ding the no du le 
is a sig ni fi  cant cri te rion for esta blis hing the di ag no sis of cer tain ma lig nant tu mors 
of the thyroid gland. 

MET HODS 

The ma te rial analyzed is cut from fro zen blocks or pa raf fi n molds. It is tre a ted 
using the stan dard fi  xa ti on and sta i ning met hods with he ma toxylin and eosin. If ne-
ces sary, im mu no hi stoc he mi cal analyses are per for med.   

RE SULTS  

Col loid ade no ma is the most fre qu ently oc cur ring no du le in the thyroid 
gland. It is a part of col loid cystic go i ter en com pas sed by a con ti nu o us fi bro us 
cap su le com po sed of she a ves of con nec ti ve fi bers.  Lar ge ir re gu lar fol lic les 
fil led with inac ti ve, dark col loid are lo ca ted in the no du le. This col loid is in 
di rect con tact with the fol li cu lar cells. The fol li cu lar cells are flat te ned and 
they ha ve dark, re gu larly sha ped nuc lei wit ho ut mi to ses1. So me ti mes, the re 
are re gres si ve pa pil lae com po sed of fi bro va scu lar stro ma co ve red by re gu larly 
sha ped fol li cu lar cells with dark nuc lei7. A thyroid gland cyst is com po sed of a 
fi bro us cap su le in si de of which the re are parts of fol lic les and a lar ge qu an tity 
of col loid. Usu ally the cap su le is very thick.  
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The hyper pla stic col loid no du le which can be fo und in the ca se of Gra ves’ 
di se a se is a cle arly en cap su la ted for ma tion com po sed of ir re gu larly sha ped fol-
lic les fil led with hype rac ti ve col loid that is no ti ce ably light in co lor in con tact 
with fol li cu lar cells4. Fol li cu lar cells are en lar ged, re gu lar in sha pe, with ba sally 
po si ti o ned dark nuc lei wit ho ut mi to ses. The cells spo ra di cally gro up in to pa-
pil lae that ha ve no con nec ti ve stro ma in the ir ba se. Usu ally fo cal lymphocyte 
in fil tra tes are pre sent1,3.

Fol li cu lar ade no ma is a be nign tu mor of the thyroid gland which is al ways 
a so li tary no dal le sion. It is en com pas sed by an in tact cap su le. In si de the cap su-
le uni form and small fol lic les with a small qu an tity of col loid or so lid patches 
ma de up of re gu larly sha ped fol li cu lar cells with dark, re gu larly sha ped nuc lei 
can be seen. Hur thle oxyphylic ade no ma is a be nign tu mor of the thyroid gland 
com po sed of oxyphi lic cells. It is a cle arly en cap su la ted no du le ma de up of 
ir re gu larly sha ped, polygo nal cells which ha ve abun dant cyto plasm and dark 
ir re gu larly sha ped nuc lei with a mo de ra te num ber of mi to ses. Oxyphi lic cells 
ma ke up fol lic les, so lid patches or strips in who se vi ci nity the re is a small qu-
an tity of col loid.

The pa pil lary car ci no ma of the thyroid gland can be fo und as a cle arly 
de fi ned no du le in the thyroid gland. It is ma de up of en lar ged fol li cu lar cells 
which ha ve light co lo red nuc lei in which the chro ma tin is lo ca ted on the in ner 
si de of the nuc le ar mem bra ne.  So me of the nuc lei are den ted6,8. In the le si ons 
in the thyroid gland, cells with hypoc hro mic nuc lei can of ten be fo und.  The 
cri te rion for esta blis hing the di ag no sis of pa pil lary car ci no ma is that such cells 
are vi si ble in gro ups or that they form con ti nu o us cha ins. Fol li cu lar cells in 
pa pil lary car ci no ma form pa pil lae, fol lic les or so lid patches8. So me ti mes psam-
mo ma bo di es can al so be fo und.

Fol li cu lar car ci no ma of the thyroid gland which is for med by fol li cu lar 
cells is a li mi ted no du le con si sting of small fol lic les with a lit tle col loid in the 
lu men. Fol li cu lar cells are uni form, with dark, re gu larly sha ped nuc lei with a 
small num ber of mi to ses. The cells in fil tra te the cap su le and are vi si ble as tu mor 
throm bo ses in the blood ves sels of the cap su le. Hur thle car ci no ma of the thyroid 
gland for med by oxyphi lic cells is most of ten a cle arly de fi ned for ma tion in the 
thyroid gland. It is ma de up of ir re gu larly sha ped, une ven cells for ming fol lic-
les, tra be cu lae and so lid patches. Oxyphi lic cells ha ve abun dant eosi nop hi lic 
cyto plasm and dark co lo red, ir re gu larly sha ped nuc lei with a small num ber of 
mi to ses. They can be fo und ne ar blood ves sels in the no du le and they in fil tra te 
the cap su le which can be fo und aro und the tu mor. Seg men ta tion of the cap su le 
as well as tu mor throm bo sis is pre sent in the blood ves sels of the cap su le.  

Le si ons which ra rely form no du lar for ma ti ons in the thyroid gland are Has-
hi mo to’s thyro i di tis, me dul lary and ana pla stic thyroid gland car ci no ma. 
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DI SCUS SION

No du les in the thyroid gland ha ve dif fe rent hi sto lo gi cal pic tu res. The com bi na-
tion of the ap pe a ran ce of the cell ma ke-up, the cell struc tu re, the ap pe a ran ce of the 
nuc le us, and the con ti nu ity of the cap su le in di ca te a cer tain di ag no sis. 

Fol li cu lar struc tu res li ned with fol li cu lar cells with dark co lo red nuc lei in di ca te 
col loid go i ter but if they are li ned with cells con ta i ning hypoc hro mic nuc lei then it is 
a ca se of pa pil lary car ci no ma. A ho mo ge no us inac ti ve col loid in the fol lic les in di ca-
tes col loid go i ter whi le hype rac ti ve col loid with lig hter are as aro und fol li cu lar cells 
in di ca tes Gra ves’ di se a se. An in tact cap su le is a sign of a be nign for ma tion whi le 
seg men ta tion or tu mor throm bo sis in di ca tes a ma lig nant tu mor. 

CON CLU SION

Hi sto lo gi cal analysis of no du lar le si ons in the thyroid gland in clu des pa ra me ters 
im por tant for esta blis hing a di ag no sis, which are: the ap pe a ran ce of the cap su le, the 
ap pe a ran ce of the hi sto lo gi cal struc tu res, cells, the cyto plasm and the nuc lei. 

Ba sed on the com bi na tion of the se pa ra me ters a pat ho hi sto lo gi cal di ag no sis 
is esta blis hed, and the sur gi cal pro ce du re and prog no sis for the il lness is de pen-
dent on this di ag no sis. 

RE FE REN CE LI TE RA TU RE

1. De Mar ti no E, Pi ro la I, Gan dos si E, Del bar ba A, Cap pel li C. Thyroid No du lar Di se a se: 
An Emer ging Pro blem. Mi ner va En doc ri nol. 2008 Mar; 33(1):15-25. Re vi ew. En glish, 
Ita lian.

2. Ka meyama K, Ito K, Ta ka mi H. [Pat ho logy of Be nign Thyroid Tu mor] Nip pon Rin sho. 
2007 Nov; 65(11):1973-8. Re vi ew. Ja pa ne se

3. Pe rez-Mon tiel MD, Su ster S. The Spec trum of Hi sto lo gi cal Chan ges in Thyroid Hyper-
pla sia: A Cli ni co pat ho lo gic Study of 300 Ca ses. Hum Pat hol. 2008 Jul; 39(7):1080-7. 
Epub 2008 May 20

4.  Ro man chis hen AF, Go stim skiĭ AV, Sha ba lovN P, Sko ro dok IuL, Dit kov ska ia LV. [The 
Di ag no stics of No du lar Go i ter in Chil dren and Ado le scents] Vestn Khir Im II Grek. 
2007;166 (2):55-7. Rus sian. 

5. Sa ko ra fas GH, Stafyla V, Ko let tis T, To lu mis G, Kas sa ras G, Pe ros G. Mic ro sco pic Pa pil lary 
Thyroid Can cer as an In ci den tal Fin ding in Pa ti ents Tre a ted Sur gi cally for Pre su mably 
Be nign Thyroid Di se a se. J Post grad Med. 2007 Jan-Mar; 53(1):23-6. 

6. Ro ti E, Ros si R, Tras fo ri ni G, Ber tel li F, Am bro sio MR, Bu sut ti L, Pe ar ce EN, Bra ver man 
LE, De gli Uber ti EC. Cli ni cal and Hi sto lo gi cal Cha rac te ri stics of Pa pil lary Thyroid 
Mic ro car ci no ma: Re sults of a Re tro spec ti ve Study in 243 Pa ti ents. J Clin En doc ri nol 
Me tab. 2006 Jun; 91(6):2171-8. Epub 2006 Feb 14



47HI STO LO GI CAL CHA RAC TE RI STICS OF NO DU LES IN THE THYROID GLAND

7. Fu ka ta S. [A de no ma to us Go i ter--Con cept, Eti o logy, Tre at ment] Nip pon Rin sho. 2007 
Nov;65(11):2106-11. Re vi ew. Ja pa ne se. 

8. Lan ge D, Sporny S, Sygut J, Ku lig A, Jar zab M, Ku la D, Jar zab B. [Hi sto pat ho lo gi cal 
Di ag no sis of Thyroid Can cer in a Mul ti cen ter Tri al] En do krynol Pol. 2006 Jul-Aug; 
57(4):336-42. Po lish

9. Ni ed zi e la M. Pat ho ge ne sis, Di ag no sis and Ma na ge ment of Thyroid No du les in Chil dren. 
En do cr Re lat Can cer. 2006 Jun;13(2):427-53. Re vi ew


