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ABSTRACT 
Background and aim: Thyroid gland carcinoma is a very prevalent neoplasia worldwide.  The majority of malignant 

and benign lesions of the thyroid can be cytologically established. However, to distinguish between malignant and 

benign lesions histological demonstration is often required for a precise diagnosis. The aim of this study is to detect the 

ability of thyroid peroxidase (TPO) and Galectin-3 (Gal-3) to differentiate between thyroid malignant and non-malignant 

thyroid nodules. 

Methods: 50 formalin-fixed, paraffin embedded tissue blocks of different thyroid lesions were previously diagnosed and 

were sectioned at 3-4 μ thick and stained with hematoxylin and eosin (H&E) stain to confirm the histopathologic 

diagnosis, assess the subtypes of the lesions and assess the histopathologic  grading and then were subjected to galectin-3 

(Gal-3) and thyroid peroxidase (TPO) immunostaining. 

Results: In this retrospective histologic study, galectin-3 had a sensitivity of 93.3% for papillary thyroid carcinoma and 

50% for follicular thyroid carcinoma. Thyroid peroxidase (TPO) had a sensitivity of 60% for papillary and 12.5% for 

follicular carcinoma. The combination of galectin-3 and TPO had a sensitivity of 100% for papillary and 50% for 

follicular carcinoma. 

Conclusion: This study confirms previous observations that galectin-3 alone is highly sensitive for papillary carcinoma 

but not adequately sensitive for follicular carcinoma. The combination of galectin-3 and TPO is complementary as a 

diagnostic and prognostic tool for patients with papillary carcinoma. 
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INTRODUCTION 

hyroid nodules of various biological natures 

occur in approximately 10 % of persons, 

predominantly females. The nodules represent 

heterogenous group that comprises both non 

neoplastic and neoplastic lesions with varying 

biological behavior. Diagnostic difficulties of these 

nodules are caused by morphological similarities of 

biologically diverse lesions, such as papillary 

hyperplasia versus encapsulated papillary carcinoma 

or hyperplastic versus neoplastic nodule. Moreover, 

unusual histologic criteria of malignancy, namely 

capsular and/or vascular invasion of minimally 

invasive follicular carcinoma and nuclear 

characteristics of papillary carcinoma, make 

differential diagnosis challenging. Difficulties in the 

interpretation of histological criteria may lead to 

interobserver variability among pathologists in 

discriminating between minimally invasive 

follicular carcinoma and follicular adenoma. These 

lesions may pose a diagnostic challenge even to 

more experienced pathologists. Precise pathological 

diagnosis is essential to optimal treatment of thyroid 

tumors (1). 

Thyroid carcinoma accounts roughly for 1% of all 

malignant diseases in USA and represents about 

0.2% of all cancer deaths. Increasing incidence is 

due to new diagnostic practices which detect 

smaller tumors (2). In Egypt, the recorded numbers 

for incidence and prevalence of thyroid carcinoma 

were very near to the western records. It represented 

1.2% of total cancers with a low fatality reaching 

about 8%. It is the most common endocrine 

malignancy contributing 87% of cases. Females 

predominate with a sex ratio of 2.5: 1. The median 

age is 40 years in females and 45 years in males (3).  

Using ancillary diagnostic markers along with 

histological examination of thyroid nodules of 

uncertain biological behavior may be helpful. In this 

study we used galectin-3 (Gal-3) and thyroid 

peroxidase (TPO) (4).  

 Thyroid Peroxidase is a transmembrane 

protein of 107 kDa containing a heme prosthetic 

group and it is present on the apical surface of the 

thyroid follicular cells. It is the primary enzyme 

involved in thyroid hormone synthesis. Malignant 

thyroid tumors exhibit an anomaly in Thyroid 

Peroxidase resulting in lower antibody affinity. This 

antibody may be useful aid in the differentiation 

between the benign and malignant thyroid tumors 

(4).  

 Galectin-3 (gal3) is a beta-galactosidase-

binding polypeptide (31 kDa molecular weight), a 

member of the lectin family. It seems to play an 

important role in number of biological and 

pathological processes. It is a regulating component 

of the cell cycle, it regulates cell–cell and cell–

matrix interaction, adhesion (major non-integrin 

laminin binding protein) and migration, it has a role 

in inflammation, neoplastic transformation, 

metastatization and in reparation of the damaged 

cell. Gal3 is expressed in various tissues and cell 

T 
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types (e.g. epithelial cells, cells of the immune 

system) in which it is localized in the nucleus and/or 

cytoplasm, the cell surface or in the matrix around 

the cell. Based on recent investigations, gal3 

expression correlates with the invasive and 

metastatic potential of various tumors (5).   

MATERIAL AND METHOD 

 A total of 50 cases of different thyroid lesions were 

available for this study.   These specimens were 

received from the pathology department, Faculty of 

medicine, Zagazig University, National Cancer 

Institute in the period from 2009 to 2012 and from 

the private laboratories. All tissue samples were 

formalin-fixed and paraffin-embedded. 

Haematoxylin and eosin (H&E) stained slides and 

pathologic reports were reviewed to confirm the 

diagnosis. The clinicopathologic parameters 

including age, sex and histologic grade were 

evaluated.  

Immunohistochemical  Staining: 

 Paraffin sections 3-5 um were 

deparaffinized in the oven at 56 ˚C for 30 minutes, 

and inserted in xylene for 30 minutes. Tissues were 

rehydrated in descending grades of alcohol 95%, 

85%, and then 75% for 5 minutes each. Slides were 

rinsed with distilled water for 5 minutes. Antigen 

retrieval was performed by boiling in sodium citrate 

buffer (0.001M, pH 6) for 15 minutes in microwave. 

Endogenous peroxidase activity was blocked by 

incubation with 3% hydrogen peroxide for 10 

minutes. Then rinse with distilled water. 

 Apply primary antibodies (2-3 drops of the 

first antibody (Gal-3 mouse monoclonal antibody 

from Thermo Scientific/Lab Vision Corporation, 

Fermont, USA, clone:9C4)  on each slide to cover 

the specimen and (2-3 drops of the second antibody 

(TPO anti mouse monoclonal anti body from 

USBiological, Massachusetts, USA, clon:11E363) 

on each slide to cover the specimen overnight at 

4˚C. After 3 wash with phosphate buffered saline 

(PBS), sections were incubated with biotinylated 

secondary antibodies for 30 min. This is followed 

by incubation with streptavidin-biotin-peroxidase 

complex. After 3 rinses with (PBS), the slides were 

incubated with diaminobenzidine for 15 min. The 

slides were rinsed with distilled water and 

counerstained with hematoxylin for 3 minutes. This 

was followed by washing in cold running water, 

then wash in distilled water. Sections were 

dehydrated in ascending grades of alcohol and 

cleared with xylene, then coverslipped and 

examined. 

Scoring Criteria: 

 Immunohistochemical staining scores were 

assigned by 2 pathologists . The staining intensity 

was graded as 0 (no staining), 1+ (slight staining), 

2+ (moderate staining), or 3+ (intense staining), and 

the proportion of stained cells was scored as 1+ 

(<5% of cells), 2+ (5%-50% of cells), or 3+ (>50% 

of cells). 

 A positive result for Gal-3 was considered 

consistent with cancer, and a negative result for 

TPO was considered consistent with cancer. 

Sections from a case of papillary carcinoma of the 

thyroid that previously was characterized as positive 

for Gal-3 and adjacent benign thyroid tissue that 

was known to be positive for TPO were used as 

positive control samples (6). 

 Sensitivity, specificity, positive predictive 

value, and negative predictive value were calculated 

for Gal-3  and TPO individually and for the 2 

antibodies in combination. Sensitivity was defined 

as the number of carcinomas with positive results 

(positive Gal-3 or negative TPO) as a percentage of 

the total number of carcinomas. Specificity was 

defined as the number of benign lesions with 

negative results as a percentage of the total number 

of benign lesions. The positive predictive value was 

defined as the number of carcinomas with positive 

results as a percentage of the total number of cases 

with positive results, and the negative predictive 

value was defined as the number of benign lesions 

with negative results as a percentage of the total 

number of cases with negative results.  

Statistical analysis: Statistical analysis was 

performed using SPSS software.  The degree of 

correlation between different parameters was 

evaluated by using the chi- square test. A difference 

of P< 0.05 between groups was considered 

significant. 

RESULTS 

Immunostaining 

Regarding Gal-3 immunoreactivity, of 10 follicular 

adenomas, 6(60%) were negative for Gal-3 and 

4(40%) were positive, including the following: 2 

Hürthle  cell adenoma showing 3+intensity,1 

showing 2+ intensity, and 1 showing 1+ intensity. 

The studied 2 cases of Hashimoto’s thyroiditis 

showed restricted Gal-3 immunoreactivity to 

Hürthle cells which were presented focally. The 

studied 2 cases of lymphocytic thyroiditis and the 3 

cases of colloid goiter were negative to Gal-3. 

 14 (93.3%) cases out of 15 papillary carcinomas 

were positive for Gal-3. 12 cases showed strong 

diffuse staining, 1 had moderate staining and 1 had 

mild staining and one sample showed no staining. 
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         Of 8 follicular carcinomas, 4 (50%) were 

positive for Gal-3, while the remaining 4 follicular 

carcinomas showed no staining. 2 cases of widely 

invasive follicular carcinoma showed strong 

positivity for Gal-3 immunostaining, 1 showed 

moderate immunostaining and one showed mild 

immunostaining while 2 cases were negative. The 2 

cases of minimally invasive follicular carcinoma 

showed no staining for Gal-3. There was no 

significant difference in Gal-3 immunostaining 

between widely invasive follicular carcinoma and 

minimally invasive follicular carcinoma (x
2 

= 2.67 

and p = 0.44) 

     The 2 studied cases of anaplastic and the 2 

studied cases of poorly differentiated thyroid 

carcinoma were positive for Gal-3. 2 of the studied 

6 cases of medullary thyroid carcinoma showed 

strong diffuse staining with Gal-3, 2 showed mild to 

moderate staining and 2 lesions were negative for 

Gal-3.            

         There was a statistically significant 

relationship between Gal-3 in the studied benign 

and malignant thyroid lesions (x2 

= 9.56 and p = 0.002 *).  

         Regarding TPO immunoreactivity, all cases of 

benign thyroid lesions were strongly and diffusely 

positive for TPO. 

       6 (40 %) of 15 papillary carcinomas showed 

strong diffuse staining for TPO and 9 (60%) sample 

showed no staining. 

        Of 8 follicular carcinomas, 7 (87.5 %) were 

positive for TPO. While one case only showed no 

staining. 5 cases of widely invasive follicular 

carcinoma showed strong and diffuse positivity for 

TPO immunostaining while one case only was 

negative. The 2 cases of minimally invasive 

follicular carcinoma showed strong and diffuse 

staining for TPO. There was no significant 

difference in TPO immunostaining between widely 

invasive follicular carcinoma and minimally 

invasive follicular carcinoma (x
2
 = 0.89 and p = 

0.64). 

        The 2 studied cases of anaplastic thyroid 

carcinoma and the 2 studied cases of poorly 

differentiated thyroid carcinoma were negative for 

TPO.          2 cases of the studied 6 cases of 

medullary thyroid carcinoma showed moderate 

staining with TPO, 1 case showed strong staining 

and 3 lesions were negative for TPO.  

         There was a statistically significant 

relationship between TPO in the studied benign and 

malignant thyroid lesions (x2 

= 13.16 and p = 0.001*). 

Table (1): shows the immunohistochemistry results 

of Gal-3 and TPO in malignant thyroid lesions and 

other nonmalignant thyroid lesions. It was 

statistically significant. 

 

 Nonmali

gnant 

 lesions 

No =17 

Malign

ant 

lesions 

No =33  
x

2
 p 

N

o. 

% N

o. 

% 

Gal

-3 

+ 4 23.

5 

26 78

.8 9.5

6 
0.002 * 

- 13 76.

5 

7 21

.2 

 

TP

O  

+ 17 100 17 51

.5 13.

16 
0.001 * 

- 0 0 16  48

.5 

 

Table (2): Sensitivity, Specificity, Positive and 

Negative Predictive Values in 50 Cases. 

 

 Gal-3 TPO Gal-3 

and 

TPO 

Sensitivity (%)    

- Any 

carcinoma(n=33) 

(26) 

78.8 

(17) 

51.5 

(29) 

87.8 

- Papillary 

(n = 15) 

(14) 

93.3 

(9) 60 (15) 

100 

- Follicular 

(n = 8) 

(4) 50 (1) 

12.5 

(4) 50 

- Medullary 

(n=6 ) 

(8) 80 (7) 70 
(10) 

100  

- Poorly 

diff (n=2 ) 

- Anaplastic 

(n=2 ) 

Specificity (%)   (13/17) 

76.47 

(17/17)  

100 

(13/17) 

76.47 

Positive predictive 

value (%) 

(26/30)  

86.6 

(17/17)  

100 

(29/33) 

87.8 

Negative 

predictive value 

(%) 

(13/20)     

65 

(17/33) 

51.5 

(13/17) 

76.47 

 

As shown in table (2) the sensitivity of Gal-3 for the 

detection of any carcinoma was 78.8%. The 
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sensitivity for papillary carcinoma alone was 93.3%, 

while the sensitivity for follicular carcinoma was 

50% and the sensitivity for the other types of 

carcinomas was 80%. The specificity was 67.47%. 

The positive predictive value was 86.6%, and the 

negative predictive value was 65%.  

By using a negative result for the TPO stain as 

consistent with cancer, the sensitivity for the 

detection of any carcinoma was 51.5%. The 

sensitivity for papillary carcinoma alone was 60%, 

while the sensitivity for follicular carcinoma was 

12.5% % and the sensitivity for the other types of 

carcinomas was 70%. By using a positive stain for 

TPO as negative or not suggestive of cancer, the 

specificity was 100%. The positive predictive value 

also was 100%, and the negative predictive value 

was 51.5%.  The results of the Gal-3 and TPO 

immunostaining then were combined. A positive 

result (consistent with cancer) was considered to be 

either a positive Gal-3 stain or a negative TPO stain. 

By using these criteria, 15 of 15 papillary 

carcinomas were positive, giving a sensitivity of 

100 %. Four cases of follicular carcinomas   were 

positive, for a sensitivity of 50 % and the sensitivity 

for the other types of carcinomas was 100 %. The 

overall sensitivity for the detection of any 

carcinoma was 87.8 %. Of 17 benign lesions, 13 had 

an overall negative combination of stains, giving a 

specificity of 76.47 %. The positive predictive value 

of the combination was              87.8%, while the 

negative predictive value was 76.47 %. 

 

  
 

Figure (A): A case of microfollicular adenoma 

showing strong staining with TPO   X400. 

 
 

Figure (B): A case of Hürthle  cell adenoma 

showing strong staining with Gal-3, while the 

normal thyroid tissue is negative for Gal-3    X200. 

 
Figure (C): A case of papillary carcinoma showing 

marked reactivity with Gal-3    X200.  

 
Figure (D): A case of papillary carcinoma showing 

negative reactivity with TPO  X200.  
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Figure (D): A case of papillary carcinoma follicular 

variant showing negative reactivity with TPO  

X400. 

 
Figure (F): A case of anaplastic carcinoma with 

spindle cells and giant cells showing moderate Gal-

3 immunoreactivity X400. 
 

DISCUSSION 

      The present work included 50 randomly selected 

cases of thyroid gland lesions including 17 cases 

(34%) of benign thyroid lesions and 33 cases (66%) 

of malignant thyroid lesions. These cases after 

collection of their data were subjected to galectin-3 

(Gal-3) and thyroid peroxidase (TPO) 

immunostaining to detect their accuracy in 

differentiating between thyroid malignant and non-

malignant thyroid nodules which were removed 

surgically.     

All the parenchymatous background was negative to 

Gal-3 except in Hashimoto’s thyroiditis, where the 

oncocytes showed positive cytoplasmic staining 

raising a question on the role of these cells in the 

development of cancer. Di Pasquale et al.(7) 

described the pathologic features of papillary 

carcinoma arising in a background of Hashimoto’s 

thyroiditis and found the presence of atypical 

nodules (clear nuclei, occasional grooves, no 

nuclear pseudo-inclusions) that may represent a 

precursor lesion of papillary carcinoma.   

          We found that of 10 follicular adenomas, 6 

(60%) were negative for Gal-3 and 4 (40%) were 

positive. This is in agreement with Saleh et al. (8) 

who found (41.3%) of their studied follicular 

adenoma cases stained with Gal-3. This result also 

is close to the result of Herrmann et al. (9) that had 

(37%) of the studied follicular adenoma cases 

reactive with Gal-3.  In a large multicenter trial, 

Gasbarri et al. (10) and Bartolazzi et al. (11) 

identified Gal-3 expression in 3% only of follicular 

adenoma cases. The high rate of expression of Gal-3 

in 72% of follicular adenoma cases reported by 

Mehrotra et al. (12).  

     The studied 2 (100%) cases of Hürthle cell 

adenoma reacted strongly and diffusely with Gal-3 

and this is in agreement of Herrmann et al.(9). 

Nascimento et al. (13) mentioned that this 

positivity of Hürthle -cell adenomas can predict that 

these benign lesions may later become malignant. 

The studied 2 cases of Hashimoto’s thyroiditis 

showed restricted Gal-3 immunoreactivity to 

follicular cells showing oncocytic changes and 

localized around a lymphoid follicle. The follicular 

cells entrapped in areas of great chronic lymphocyte 

inflammation were also positive. This is in 

agreement with Kova´cs et al. (14) and Herrmann 

et al. (9).  

Rabinovich and Rubinstein (15) stated that the 

most likely explanation for the Gal3 expression of 

non-neoplastic follicular cells in an inflamed area is 

neosynthesis affected by cytokines secreted by 

inflammatory cells or the simple permeation of Gal3 

abundantly shed by lymphocytes into the 

neighboring follicular cells. Kova´cs et al. (14) 

mentioned that due to the benign feature of 

follicular cells, the Gal3 positivity in inflammatory 

lesions will not create any diagnostic problem; 

however, it may be problematic in cytological 

smears especially if the inflammatory elements are 

not prominent. 

 In this study the 2 cases of lymphocytic thyroiditis 

and the 3 cases of colloid goiter were negative to 

Gal-3 this is in agreement with Fernandez et al. 

(16), Bartolazzi et al (17), Herrmann et al. (9) and 

Kova´cs et al. (14), but in disagreement with the 

reports from Beesely and McLaren (18) and 

Prasad et al. (19) that found Gal-3 positivity in 

38% and 55% of goiter specimens, respectively. 

In this study 14 (93.3%) of 15 papillary carcinomas 

were positive for Gal-3. This result is close to those 
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results of Kova´cs et al. (14) whose study gave 

(95%) of papillary thyroid carcinoma cases reactive 

with Gal-3, Weber et al. (6) with (92%) of cases 

positive with Gal-3 and Prasad et al. (19) who 

found (94%) of papillary carcinomas stained with 

Gal-3. (100%) of cases were positive in the studies 

of Fernandez et al. (16) and Saggiorato et al. (20). 

This work included 8 cases of follicular carcinomas, 

(50%) were positive for Gal-3. There was no 

significant difference in Gal-3 immunostaining 

between widely invasive follicular carcinoma and 

minimally invasive follicular carcinoma. This result 

is similar to that of Fernandez et al. (16) and 

Torres-Cabala et al. (21). This result is also close 

to the results of Weber et al. (6) and Sapio et al. 

(22) with (44%) and (40%) respectively positive 

cases of follicular carcinoma with Gal-3. In large 

multicenter trials, Gal-3 expression ranged from 

95% to 100% of follicular thyroid carcinoma cases 

(19), (11), (18). These different results may be due 

to the larger sample size and the usage of a different 

Gal-3 antibody from Novocastra Laboratories.  

 The 2 (100%) studied cases of anaplastic 

thyroid carcinoma were positive for Gal-3. This is 

in agree with Fernandez et al.(16) Bartolazzi et al 

(17), Herrmann et al. (9), Prasad et al. (19)  and 

Saggiorato et al. (20). In an immunohistochemical 

marker panel study of Wiseman et al. (23). of 

anaplastic thyroid carcinoma (ATC) and 

differentiated thyroid carcinoma (DTC), Gal-3 

expression was found to be up-regulated in ATC 

compared with adjacent associated DTC foci, 

although the change was not statistically significant.  

           The 2 studied cases of poorly differentiated 

thyroid carcinoma (PDTC) were positive for Gal-3. 

This is in agreement with Herrmann et al. (9).  

          In this study, (66.6%) cases of medullary 

thyroid carcinoma were positive with Gal-3. This is 

near the result of Kova´cs et al. (14).  

        As regarding thyroid peroxidase 

immunohistochemical reactivity in this study all 

cases of benign thyroid lesions were strongly and 

diffusely positive for TPO. This is in agreement 

with Weber et al. (6) and Yousaf et al. (24). The 

results of S Savin et al. (25)and Yegen et 

al.(26)were different, as (60%) of the follicular 

adenoma cases were considered positive with TPO 

and the rest of cases were negative and considered 

as malignant because they applied the cut-off values 

proposed by De Micco et al.(27) where lesions 

were considered positive and hence allegedly 

benign, if more than 80% of the thyroid epithelial 

cells stained for TPO and tissue staining of less than 

80% of the follicular cells/specimen was considered 

malignant.         

        In our study, (40%) of papillary carcinomas 

(PTC) were reactive for TPO and (60%) of samples 

were negative. This was close to the resuls Weber 

et al. (6) and Yegen et al. (26). This is in contrast 

with Yousaf et al. (24) who found (100%) of PTC 

negative for TPO. 

         Of 8 follicular carcinomas (FC) (87.5 %) were 

positive for TPO, while one case only showed no 

staining.There was no significant difference in Gal-

3 immunostaining between widely invasive 

follicular carcinoma and minimally invasive 

follicular carcinoma. This result is nearly similar to 

that of Weber et al. (6) who found (88.8%) of the 

FC cases positive for TPO. Savin et al. (25) and 

Yegen et al. (26) applied the cut-off values of 80% 

and their positive FC cases for TPO were (36.84%) 

and (42%) respectively. Savin et al. (25) and Yegen 

et al. (26) also found no relationship between TPO 

staining and the type of invasion in follicular 

carcinomas, because the widely invasive type, a 

highly aggressive malignancy, was not necessarily 

negative. They therefore failed to establish a 

significant decrease in TPO protein expression in 

follicular carcinoma with higher aggressiveness. 

         In this study the 2 studied cases of anaplastic 

thyroid carcinoma and the 2 studied cases of poorly 

differentiated thyroid carcinoma were negative for 

TPO and this is in agreement with Yousaf et al. 

(24). 

          Fifty percent of cases of the studied 

medullary thyroid carcinoma showed staining with 

TPO. Yousaf et al. (24) studied one case only of 

medullary carcinoma and it was negative for TPO. 

         In this study Gal-3 had high sensitivity 

(93.3%) for the detection of papillary carcinoma. 

The combination of Gal-3 and TPO also was highly 

sensitive (100%) for the detection of papillary 

carcinoma. This result is close to the result of  

Weber et al. (6) and Savin et al. (4). Gal-3 clearly 

is a useful adjunct to the standard histopathologic 

diagnosis of papillary thyroid carcinoma.  

 Neither Gal-3 nor the combination of Gal-3 and 

TPO was found to have adequate sensitivity for the 

detection of follicular carcinoma in this study. The 

results of this study for follicular carcinomas (50 % 

sensitivity of Gal-3) using the Thermo 

Scientific/Lab Vision Corporation Gal-3 antibody 

are more consistent with the results of Herrmann et 

al. (9), Fernandez et al. (16) and Weber et al. (6) 

and call into question the usefulness of Gal-3 for the 

diagnosis of follicular carcinoma. Bartolazzi et al. 
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(17) reported (93%) sensitivity for minimally 

invasive follicular carcinomas and (100%) 

sensitivity for widely invasive follicular carcinomas 

with GAL-3. Saggiorato et al. (20) similarly found 

(100%) sensitivity for minimally invasive follicular 

carcinomas with Gal-3. These groups as we 

mentioned before used a Gal-3 antibody from 

Novocastra Laboratories.It is, however, important to 

view any results regarding sensitivity for the 

detection of follicular carcinoma with some caution, 

because the diagnosis of this entity is challenging, 

and it is difficult to be certain of a true gold 

standard.  

The results for TPO from the present study were 

quite different. Sensitivities between 97% and 100% 

have been reported in multiple studies, (27), (28), 

(29),(30), while the sensitivity in the present study 

was only (51.5%) overall and (12.5%) for follicular 

carcinomas. This result was close to the results of 

Weber et al. (6), the overall sensitivity was (39%) 

and the sensitivity for follicular carcinomas was 

only (11%). Conversely, the present study reports a 

specificity of 100%, while the specificity of other 

multiple studies ranged from 68% to 90%.The 

reasons for these discrepancies are unclear (27), 

(28), (29) , (30).  

In this study, the sensitivity of Gal-3 in the 

diagnosis of medullary carcinoma, poorly 

differentiated carcinoma and anaplastic carcinoma 

collectively was (80%) and for TPO was (70%). 

Unfortunately, the studies of these two markers 

together did not focus on these types of cancer, but 

only focused on papillary carcinoma and follicular 

carcinoma. So we cannot compare our results with 

other studies.   

The pathophysiology of Gal-3 (a marker indicating 

malignant transformation) and of TPO (a marker 

indicating normal thyroid function) suggests that 

these markers could be useful prognostic tools. The 

continued expression of TPO in a cancer, for 

example, might predict a better clinical outcome 

than the lack of such expression. The observations 

that Gal-3 might have a role in malignant 

transformation and metastasis, raises important 

questions about the basic cell biology of thyroid 

carcinoma and the role of Gal-3 in it (Weber et 

al.(6).   

CONCLUSION AND RECOMMENDATION 
- Combined immunostaining for gal-3 and TPO 

may be useful in the diagnosis of differentiated 

thyroid carcinomas because of improvement of 

sensitivity in comparison with individual markers.  

- Definite conclusions about TPO and gal-3 

clinical implications in predicting the outcome of 

malignant disease must await the collection of data 

from a large number of clinically correlated 

specimens analyzed in a prospective study. 

-  We recommend using Gal-3 as a useful mean to 

increase the likelihood of detecting malignant 

tumors. This practical low cost 

immunohistochemical test of commercially 

available marker can help to optimize the 

management of patients with thyroid nodules and 

reduce unnecessary surgical resection of benign 

nodules.  

- Additional studies are needed toward the quest 

of identifying useful markers for differentiating 

benign from malignant thyroid nodules. 
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