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Galectin-3 was primarily reported to be a marker
distinguishing thyroid adenomasand carcinomas. T o check
the usefulness of anti-galectin-3immunohistochemistry, we
studied its expression in 42 follicular adenomas and 42
follicular carcinomas. Eight casesout of 42follicular adeno-
mas (19%) presented focal or diffuse galectin-3immunoex-
pression. From 42 cases of follicular carcinomas, six cases
did not present galectin-3 immunopositivity at all. Three of
these cases wer e widely invasive (one with focal anaplastic
feature and one oxyphilic), and three other oneswere mini-
mally invasive. Two other carcinoma cases had only small
foci positive with galectin-3 antibody, thirteen cases
presented positivity mostly restricted to peripheral part of
the tumor and 21 cases possessed diffuse, strong reaction.
Two adenomas presented galectin-3 positive foci, and these
cellshad light nuclear changes superficially suggesting fol-
licular variant of papillary carcinoma, mostly because of
nuclear clearing. In these tumors, adenoma diagnosis was
supported by experts, but we can not exclude that they
represent early phase of malignisation, although such the-
ory needs to be prooved. Our study does not allow to use
galectin-3 as a highly specific marker, differentiating be-
tween follicular benign and malignant tumor, although it
may be used as an additivetool.

Introduction

lems may occur in differentiating between follicular variant
of papillary thyroid carcinoma and follicular adenomas with
some nuclear changes suggesting this type of cancer. All
these diagnostic problems create a need for immunohisto-
chemical markers differentiating these tumors. Recently, a
few such markers were proposed: galectin-1, galectin-3,
CD26, cytokeratin 19, HBME-1 and RET [1 - 4, 8, 19].

In 1995, Xu and al. reported differences in expression
of galectin 1 and 3 between thyroid malignancies and benign
thyroid tumors [24], and the usefulness of galectin-3 status
was supported by consecutive studies [7, 17].

Galectin-3 is a member of lectins binding beta-galacto-
sides and this glycoprotein plays an important role in orga-
nogenesis. It is also expressed in many neoplastic lesions
having a close relation to tumor progression, invasion and
metastasis formation [10, 14, 15, 17, 20]. Galectin-3 works
as redundant pre-mRNA splicing factor, regulates the cell
cycle and apoptosis, being either anti-apoptotic or proapop-
totic [see 13 for references].

Alterations in galectin-3 expression were found in a
variety of human tumors: thyroid cancer [1, 3, 12, 16], breast
cancer [9], melanoma [18], colon cancer [11, 21], pancreas
carcinoma [22] and in gastric and skin cancers, lymphomas
and glioblastomas [see 6 for references]. Reports concerning
the usefulness of galectin-3 immunopositivity in differen-

Minimally invasive follicular thyroid carcinoma may be tiating benign and malignant thyroid tumors are slightly

easily diagnosed in cases meeting criteria of minimal buonflicting. While some authors reported galectin-3 as a very
entire thickness capsular and/or vascular invasion. Unfortgensitive marker of follicular malignancy [10, 12], others did
nately, there are also cases where these criteria are not cleady. Beesley et al. found this lectin in all follicular carcino-
recognized and additional data would be important, as it magas but also in 1 out of 20 adenomas, and in three out of
happen with not representative surgical specimen. Whaight nodular goitres [3]. Aratake et al. found galectin-3 in
shows even to be more important, preoperative fine needlee out of six follicular carcinomas and two out of 14
cytology cannot differentiate between some hyperplasti@denomas [1]. Similarly, Nascimento et al. reported galec-
nodules, adenomas and carcinomas. Some important prdin-3 positivity in 11 out of 14 carcinomas and 1 out of 9
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adenomas [14]. Others found its expression in 4 out of SIABLE 1
Galectin-3 immunopositivity in thyroid follicular adenomas

follicular adenomas [20].

The aim of this study was to establish the usefulness 8pd follicular carcinomas

galectin-3 immunohistochemistry in differentiating benign  tumor/score 0 1+ 2+ 3+| total
and malignant follicular thyroid tumors. Adenoma 36 0 4 4 42
Carcinoma 6 13 21 42

Material and Methods

We examined 42 consecutive follicular carcinomas anABLE 2
42 adenomas, removed by the Clinics of Endocrinologicé}alectin-3 immunopositivity in histologic subtypes and stage
Surgery, Medical University in £6gprimarily diagnosed ©f follicular carcinoma

in the Department of Pathology, Copernicus Memorial Hos-  Types/ o 1+ o+ 3+ | Total

pital and with diagnoses confirmed according to the criteria pTNM/scores

provided by the WHO classification. Oncocytic 1 0 7 17 25
Subtypes of adenomas were: one trabecular adenomajicular -

two oncocytic adenomas, 39 follicular adenomas (some pPiow grade 4 2 6 1 13

them with focal oncocytic change). Among carcinomas - 26igh grade

cases presented minimal invasion and 16 cases were widelyinsular) 1 0 0 3 4

invasive, 25 carcinomas were of oncocytic subtype, and|4r 4 6 2 13 21 42

were of high grade. Representative slides of every sin Sinimally

tumor were immunostained with anti-galectin-3 antibody inyasive 3 2 7 14 26

(Dako) using En-Vision system (Dako). Slides were P&~ \videly invasive 3 0 6 - 16

treated in microwave in citrate bgffer, pH-G.O. . T otal 5 5 13 o 42
Other authors [12] used semiguantitative scoring method

for evaluation of galectin-3 immunopositivity, but in our opi- PT2 2 ! 6 13 22

nion such scoring is not useful for the standard of "everyday'P T3 1 1 3 12

practice. As 0, we regarded cases without galectin-3 expressioR,T4 3 0 8

as 1+ - with only small foci of positive cells - less than 10% af Total 6 2 13 21 42

the tumor mass (Fig. 1E), as 2+ - tumors with more intense but
still focal immunopositivity, both inside the tumor or on the
eriphery (10 - 50% of cells; Figs. 1B and C), and as 3+ - cases . _
periph v ( ) 0 OT cevs, g ) One adenoma had thyroid tissue inside small capsular
with diffuse immunopositivity where more than 50% of cells . . ) k
o - . . L vessel suggestive for vascular invasion but not meeting the
were galectin-3 immunopositive (with any intensity; Fig. 1A). =~~~ . .
criteria of malignancy (not connected with the vessel wall
and not covered with the endothelium) - this case was
galectin-3 negative.

Galectin-3-immunopositivity was observed not only
in adenoma tissue but it also seldom occurred in inactive
ftollicular ad ted diff lectin-3 i fllicles around the tumor. Moreover, galectin-3 immuno-
ottollicularadenoma presented dituse galectin-s IMMu, iy v was not restricted to thyreocytes - positive staining

nopositivity regarded as 3+ (Fig. 10). Four next cases h as also observed in histiocytes, lymphoid germinal centers,

Sm?” strongly |mmunost§uned foci, Iocategl ”?OS“V on th‘f*lbroblasts, nerve fibers and in the wall of small vessels.
periphery of the tumor (Fig. 1C), but also within the tumor

mass (Fig. 1F). Thus, 8 out of 42 follicular adenomas , o ) )
(19%) presented galectin-3 immunoexpression. Galectin 3 expression in follicular carcinomas
Two adenomas with 2+ score possessed small foci with Detailed data are presented in Table 2. Not all, but 38
nuclear changes suggestive, but not diagnostic, for papillapyt of 42 cases of follicular carcinoma presented galectin-
carcinoma (some grooving and focally lighter nuclei) (Fig. 1F)3 immunopositivity, and the intensity of staining widely
These cases were reviewed additionally by four experts Waried: majority (21 out of 38) presented strong diffuse
thyroid pathology, and still regarded as adenomas. immunopositivity (Fig. 1A). In 13 out of 42 cases -
One out of four adenomas with galectin-3 expressioataining was restricted to the periphery of the tumor, and
regarded as score 3+ presented diffuse oncocytic changetwo carcinomas - only a very small foci were found
Similarly, immunopositive foci in two other adenomas werdFig. 1E). Six evident carcinomas were completely nega-
also mostly connected with oncocytic metaplasia (Fig. 1DJive. Half of galectin-3 negative tumors were widely in-

Results
Galectin-3 expression in follicular adenomas
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Fig. 1. Galectin-3 expression in thyroid follicular tumors. A. Strong 3+ reaction in vascular invasion of follicular carBinbotiicular
carcinoma with galectin-3 expression restricted to the periphery of the tumor, regarded as 2+. C. Identical pattern ofsitivityriopo
follicular adenoma. D. Normofollicular adenoma with diffuse galectin-3 immunopositivity. E. Small focus of galectin-3 imritiitypos

in minimally invasive carcinoma. F. Adenoma with small galectin-3 positive focus with some poorly developed features sfaygestive
papillary carcinoma (nuclear chromatin clearing and grooving), but not diagnostic for cancer.
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vasive, one was of high-grade, and the majority were clinelmost completely negative. Moreover, follicular carcino-
callyadvanced. mas presented higher percentage of galectin-3 expression at
lower stage (T2), and cancers of higher stage less often
possessed galectin-3 immunopositivity.
Following the first optimistic reports, the studies ana-
In our study we obtained galectin-3 immunopositivitylyzing the usefulness of estimation of galectin-3 expression
in the majority of follicular carcinomas and in a part ofin cytological, preoperative material were performed [8, 10,
follicular adenomas. Thus, intense galectin-3 expressidtb, 17, 20]. The results were similar to those obtained with
strongly suggests malignancy, while absence of this markbistology: almost all (or all) cases of carcinoma presented
can not exclude carcinoma. These results are concord@amimunopositivity, while the majority of benign tumors were
with a majority of previous reports, although they are lessegative. For instance, Saggiorato et al. found galectin-3
optimistic than some of the reports [3, 8, 12, 14, 15, 17, 20dmmunopositivity in 16 cytological materials from 17 bio-
Galectin-3-positive adenomas were also reported by othepsied minimally invasive carcinomas. Gasbarri et al. sug-
Gasbarri et al. (1/37 cases), Aratake et al. (2/14) and Orlargist, that cases diagnosed cytologically as "lesions of
et al. (3/29). We should emphasize, that a few authors ditdeterminate benign or malignant behavior" (what is often
not find galectin-3 expression in any adenoma [7, 10, 24].diagnosed as "follicular tumor"), which are galectin-3-posi-
Gasbarri et al. observed galectin-3 expression in thrdiwe, should be surgically removed. We think, that after
out of five tumors with minimal capsular penetration, thusaking into account the possibility of only focal expression
not meeting the criteria of carcinoma and these authoamd very high specificity and sensitivity, this method may be
suggested, that at least part of galectin-3-positive adenomased only as an additive tool.
may represent an incipient malignant transformation [8].  As we mentioned before, not only galectin 3 is used as
This theory was also recently supported by others. Coli et @.marker for differential diagnosis of thyroid tumors. The
suggested, that small galectin-3 positive foci in otherwismarkers used more often are cytokeratins CK17, CK19 and
typical adenoma may represent poorly developed features@K20, shown to be the most specific for papillary carcinoma.
papillary carcinoma (mainly nuclear clearing) and these magK19 occurs in all subtypes of papillary carcinoma, and is
be regarded as early phase of malignisation [5]. We have not expressed in follicular tumors and hyperplastic nodules
proof for such theory - some of our positive adenomas hd#l]. Further studies showed, that although focal CK-19
typical follicular or oncociic morphology, and only two immunopositivity may occur in benign or follicular lesions,
presented light nuclear changes superficially suggesting fahe diffuse positivity seems to be characteristic for papillary
licular variant of papillary carcinoma (Fig. 1F). In thesecarcinoma [4]. Unfortunately, 20 - 40% of cases of this
tumors, adenoma diagnosis was supported by experts. Qracinoma may not present expression of this marker [4], and
another case had typical morphology of trabecular adenomsme of adenomas may also possess this cytokeratin, but
As stated, among our galectin-3 positive adenomas, excludever in more than 75% of tumor cells [19]. Parallel analysis
ing oncocytic and trabecular ones, were also "normal" folbf CK19 and galectin-3 seems to be a useful tool in patho-
licular adenomas. Thus, there are not enough data to sugdegtcal evaluation of thyroid tumors [3].
the beginning of malignancy in these cases, and galectin-3 Between remaining markers, RET and HBME-1 are the
immunopositivity can not be simply explained. Truly, onemost specific in differentiating benign and malignant tu-
may say that observes "incipient malignant transformationthors, but they are not specific for given type of cancer [4].
in each one single adenoma! CD26/DPPIV gives similar results to galectin-3 [1]. Another
Galectin-3 immunopositivity of oncocytic cells is well proposed antigen was CD44v6 isoform, but it is clearly less
known, but contrary to our study, Nascimento et al. foundensitive and specific [8, 23, our data not shown].
galectin-3 immunostaining less often in oncocytic carcino-  In summary, although galectin-3 was not proven to
mas and adenomas than in pure follicular tumors, but thee highly specific or sensitive for given type of thyroid
difference was minimal (59% vs 78.5% and 11.1% vs 7.1%umor, it seems to be a valuable tool helping in diagnosis
respectively) [14]. In our study, 17 out of 25 oncocyticof difficult thyroid tumors, but can not be used as a
cancers presented strong (3+) immunopositivity, while onlgpecific marker. As discussed in literature, galectin-3 may
one out of 13 of "common" follicular carcinomas presentette also helpful in preoperative diagnosis of tumors diag-
S0 strong reaction. These last tumors presented galectim8sed cytologically as "follicular tumor, suspected for
expression mainly on the periphery (see Table 2 and figuregeoplasm". As galectin-3 may be present in some adeno-
According to recent data [17, 20], the absence of galeas, it does not seem to be a tool in differentiating
tin-3 expression occurred predominantly in high-grade folbetween follicular variant of papillary carcinoma and
licular carcinomas. Our study does not support sucfollicular adenoma - strong expression of cytokeratin 19
observation - three of our cases were positive, while one wasprobably more useful marker.

Discussion
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