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Abstract  

Background: Thyroid nodules are common in the general population. While 

the majority of thyroid neoplasms are benign and can be distinguished by their 

cellular and architectural features, diagnostic difficulties arise due to 

overlapping histomorphological characteristics. Galectin-3 plays a role in the 

processes of apoptosis, malignant transformation, and the spread of tumour 

cells. CD117 is present in normal thyroid follicular cells, and loss of its 

expression has been associated with cancer. The aim is to evaluate the 

expression of CD117 and Galectin-3 IHC markers in surgically excised thyroid 

specimens. Materials and Methods: A Prospective study was conducted in the 

Department of Pathology of Dr. B.R. Ambedkar Medical College and Hospital, 

Bangalore over a period of one year. Immunohistochemistry staining of 

galectin-3 and CD117 was done in 40 thyroid lesions. The data was analysed 

using SPSS for windows version 22.0, 2013. The level of significance was set 

at P<0.05. Result: The mean age was 39.98 ± 9.89 years with predominance of 

females. Out of 40 cases, 24 were benign, 3 were NIFTP and 13 were malignant 

lesions. Galectin-3 positivity was noted in 12 malignant neoplasms, 4 benign 

and 1 NIFTP case. CD117 positivity was seen in 20 benign, 2 NIFTP and 1 

malignant case. The sensitivity and specificity for detecting malignancy for 

Galectin 3 and CD117 were 81%, 84%, 80%, 83%, respectively. The p value 

for both IHC markers was statistically significant. Conclusion: Galectin-3 is 

found to be a good marker of thyroid malignancy, especially in the diagnosis of 

papillary thyroid carcinoma. CD117 is found to be a better marker to indicate 

the benign nature of the tumour. This combined panel of markers were very 

useful in discriminating malignant from benign thyroid lesions. 

 
 

 

INTRODUCTION 
 

Of all endocrine cancers, thyroid carcinoma is the 

most common. It accounted for 586 000 instances of 

cancer globally in 2020, making it the ninth most 

common cause.[1] In India, it is widespread, with a 

prevalence of 12.2% and an incidence of about 3 per 

100,000.[2-4] The vast majority of thyroid nodules are 

non-neoplastic and only 5-25% of thyroid nodules are 

true neoplasms.[3] It can be difficult to rule out cancer 

in certain situations due to aberrant nuclear staining 

caused by inadequate fixation and tissue 

processing.[5-7] Thyroid lesions with a follicular 

pattern can occasionally be challenging to classify. 

Focused minimum capsular invasion is a common 

problem that requires examination of multiple deeper 

areas.[8,9] Therefore, in order to prevent incorrect 

diagnosis, it is necessary to find markers that will aid 

in distinguishing between benign and malignant 

thyroid neoplasms. CD117 (c-KIT) is a type III 

receptor tyrosine kinase.[12-16] Aberrations in CD117 

expression and signaling, including overexpression 

and reduced/absent expression, have been well 

characterized in several tumours, including 

gastrointestinal stromal tumours (GISTs).[13-17] 

However, few studies have investigated CD117 in the 

thyroid gland or in thyroid malignancies.[3,12,14-16] 

These findings indicate that CD117 may be involved 

in the maintenance of benign follicular cells and that 

this function may be lost during malignant 

transformation. Galectin-3 is a member of lectin 

family. Investigators have found Galectin-3 

expression importance in discriminating between 

benign and malignant thyroid nodules.[18-21] LGALS 
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3 gene was found to be up regulated in Papillary 

Thyroid Carcinoma compared to normal thyroid. It is 

expressed in nucleus, cytoplasm, cell surface, and 

extracellular space. It has been shown to be involved 

in the following biological processes: cell adhesion, 

cell activation and chemoattraction, cell growth and 

differentiation, cell cycle, and apoptosis.[22] 

Therefore, the aim of the present study was to 

determine the expression of CD117 and Galectin-3 

markers in various surgically excised thyroid lesions. 
 

MATERIALS AND METHODS 
 

This was a prospective study, conducted in the 

Department of Pathology in Dr. B.R. Ambedkar 

Medical College and Hospital, Bangalore from July 

2023 to June 2024 after getting approval from the 

Institutional Ethics Committee. All the excised 

thyroidectomy specimens of all age and gender were 

included. Autolysed/inadequate specimens or those 

who were not willing to participate in the study, were 

excluded from the final sampling. Informed consent 

was taken from all patients in their own vernacular 

language. A detailed clinical history and physical 

examination was carried out on patients. 

Ten percent formalin-fixed, paraffin-embedded 

blocks routinely prepared from representative areas 

containing tumour and adjacent normal tissues were 

selected. Two sections of 4 microns’ thicknesses 

were prepared from the corresponding paraffin 

blocks, one on albumin coated slide for H&E staining 

and the other on poly-L-lysine coated slide for 

immunohistochemical staining.  

The kits for Galectin-3 mouse monoclonal antibody 

and CD117 primary polyclonal rabbit anti-human 

immunohistochemical staining were obtained. 

Staining was done and positive control was obtained 

for each markers. Cytoplasmic/nuclear staining of 

Galectin-3 in cells was regarded as positive. The 

staining intensity was noted on a scale ranging from 

0 to 3 where 0, 1+, 2+, and 3+ indicate no staining, 

weak staining, moderate staining, and intense 

staining respectively, and the proportion of stained 

cells were interpreted as 1+ (< 5% of cells), 2+ (5% 

to 50% of cells) and 3+ (>50% of cells).[19,20] 

For CD117, Cytoplasmic staining in cells was 

regarded as positive. Staining percentages of >10% 

was accepted as positive. Staining extent was scored 

as (1) when 10–50% of the cells were stained, and (2) 

when >50% were stained. Staining intensity was 

assessed solely in positive cases and rated as (1) for 

weak staining (faint, light yellow), (2) for moderate 

staining (brown), and (3) for strong staining (dark 

brown). For negative cases, the score was accepted as 

zero.[18] 

Statistical analysis: The statistical analysis was 

performed with Statistical package for social sciences 

(SPSS) windows version 22. Chi square test was used 

to compare the Galectin-3 and CD117 expression 

based on the type of thyroid lesions. The level of 

significance was set at P value <0.05. 

 

RESULTS 

 

The Histopathological examination was carried out in 

40 cases of thyroid lesions. Each case was evaluated 

for the immunohistochemical staining proportion and 

intensity of Galectin-3 and CD117. The study 

patients ranged in age from 20 to 60 years. The 

majority fell within the 31–40 years of age group, 

accounting for 47.5% (n=19) of the population. The 

mean age of the participants was 39.98 ± 9.89 years. 

[Table 1] A significant majority of the study 

population was female, comprising 87.5% (n=35) of 

the participants, while males represented only 12.5% 

(n=5). This indicates a predominance of female 

subjects within the study. [Table 1] 

 

 
Figure 1: a) Multinodular goitre. H&E 100X; b) 

Galectin-3 negativity. 100X; c) CD117 strong positivity. 

100X; d) Papillary thyroid carcinoma. H&E 100X; e) 

Galectin-3 strong positivity. 100X; f) CD117 loss of 

expression. 100X. 

 

Table 1: Distribution of Age & Gender among study patients. 

Variable Category n % 

Age 20-30 yrs. 5 12.5% 

31-40 yrs. 19 47.5% 

41-50 yrs., 9 22.5% 

51-60 yrs. 7 17.5% 

  Mean SD 

Mean 39.98 9.89 

Range 20 - 58 yrs. 

Gender Males 5 12.5% 
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Females 35 87.5% 

Among the study population, the majority of lesions 

were categorized as benign, accounting for 60.0% 

(n=24) of the total cases. This suggests that non-

malignant conditions are the most commonly 

observed type of thyroid lesion in this cohort. NIFTP 

were identified in 7.5% (n=3) of the patients. 

Malignant lesions comprised 32.5% (n=13) of the 

cases, highlighting a substantial prevalence of 

cancerous conditions in the study group. [Table 2] 

 

Table 2: Distribution of Type of Thyroid Lesion among study patients 

Variable Category n % 

Type of Lesion Benign 24 60.0% 

NIFTP 3 7.5% 

Malignant 13 32.5% 

 

The distribution of histopathological diagnoses 

among the patients reveal a diverse range of thyroid 

conditions. Nodular goitre was the most prevalent 

diagnosis, accounting for 42.5% (n=17) of the cases. 

This highlights the prominence of non-cancerous 

nodular conditions. Papillary thyroid carcinoma was 

the next most common diagnosis, observed in 30.0% 

(n=12) of the patients. This finding underscores the 

significance of this malignancy as a frequent thyroid 

cancer type. Follicular adenoma was identified in 

17.5% (n=7) of the cases. Non-invasive follicular 

thyroid neoplasm with papillary-like nuclear features 

(NIFTP) was seen in 7.5% (n=3) of cases, suggesting 

its relatively rare presentation. Medullary carcinoma, 

a more uncommon thyroid malignancy, was observed 

in 2.5% (n=1) of the patients, reflecting its lower 

prevalence within the population. [Table 3] 

 

Table 3: Distribution of Histopathological Diagnosis among study patients 

Variable Category n % 

Histopathological Diagnosis Follicular adenoma 7 17.5% 

Nodular goitre 17 42.5% 

NIFTP 3 7.5% 

Medullary Carcinoma 1 2.5% 

Papillary thyroid carcinoma 12 30.5% 

 

Expression of Galectin-3: In our study, Malignant 

group involved 12 Papillary Thyroid Carcinomas 

(PTC), one Medullary Thyroid Carcinoma (MTC). 

Positive staining was noted in all cases of Papillary 

thyroid carcinoma. Among 24 benign cases, 3 

nodular goitre, 1 follicular adenoma and 1 case of 

NIFTP were positive. Galectin-3 was negative in one 

case of medullary thyroid carcinoma, 14 nodular 

goitre, 6 follicular adenomas and 2 NIFTP cases. 

[Figure 1] 

Expression of CD-117: Out of 24 benign lesions, 17 

were nodular goitre and 7 were follicular adenoma. 

Out of these, 14 cases of nodular goitre and 6 cases 

of follicular adenomas expressed CD117. 2 cases of 

NIFTP showed CD117 positivity. All malignant 

cases showed loss of CD117 expression except for 1 

case of papillary thyroid carcinoma, which showed 

faint positivity. [Figure 1] 

The frequency distribution of Galectin-3 and CD-117 

expressions among various thyroid lesions revealed 

key diagnostic patterns. Galectin-3 showed a distinct 

expression profile, displaying positive expression, 

making it a highly specific marker for papillary 

thyroid carcinoma. In contrast, Galectin-3 negativity 

is predominantly observed in Nodular Goitre and 

Follicular Adenoma, with minimal negative 

expression in Papillary Thyroid Carcinoma. 

Meanwhile, CD-117 showed positivity more 

commonly with benign conditions. CD-117 

negativity, on the other hand, is predominant in 

Papillary Thyroid Carcinoma.  

The distribution of these markers emphasize the 

diagnostic relevance of Galectin-3 for Papillary 

Thyroid Carcinoma and highlights the role of CD-

117 in identifying benign thyroid lesions such as 

Nodular Goitre and Follicular Adenoma. This 

information underlines the utility of these markers in 

differentiating between benign and malignant thyroid 

conditions. The p value of galectin 3 and CD117 were 

statistically significant in present study. [Table 4] 

 

Table 4: Frequency distribution of Galectin-3 & CD-117 positivity among different thyroid lesions 

Markers (p 

value) 

Follicular adenoma Nodular goitre NIFTP Medullary Carcinoma Papillary thyroid 

carcinoma 

n % n % n % n % n % 

Galectin-3 

(p<0.001) 

1 14.0% 3 17% 1 33% 0 0.0% 12 100% 

CD117 

(p<0.001) 

6 85% 14 82% 2 66% 0 0.0% 1 8% 

 

Table 5: The Overall Analysis of Galectin 3 and CD-117 among different thyroid lesions 

Marker AUC p-value Sn Sp PPV NPV Accuracy 
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Galectin-3 0.82 <0.001 81% 84% 77.0% 87.0% 83.0% 

CD-117 0.80 <0.001 80% 83% 86.9% 76.5% 82.0% 

DISCUSSION 
 

Histopathological examination is the cornerstone to 

make an absolute diagnosis in thyroid lesions. The 

spectrum of thyroid neoplasms ranges from benign 

follicular adenoma (FA) to low-risk neoplasms with 

borderline or uncertain behaviour to malignancies. 

Low-risk neoplasms consist of non-invasive 

follicular thyroid neoplasms with papillary-like 

nuclear features (NIFTP), thyroid tumours of 

uncertain malignant potential, and hyalinizing 

trabecular tumours. The malignant thyroid tumours 

originating from follicular cells include papillary 

thyroid carcinomas (PTC), follicular thyroid 

carcinomas (FTCs) and poorly differentiated thyroid 

carcinomas (PDTCs). Anaplastic thyroid carcinoma 

(ATC) is an undifferentiated malignancy of follicular 

thyroid cell origin, showing one of the most 

aggressive clinical behaviour among human cancers. 

Medullary thyroid carcinoma (MTC) arises from 

parafollicular C cells that produce calcitonin. Since 

thyroid cancers comprise a wide variety of tumours 

that differ in their molecular and histological 

characteristics as well as in clinical behaviour, it is 

essential to identify robust biomarkers for precise 

diagnosis and treatment. IHC markers are also 

helpful in improving the categorization of thyroid 

nodules.[23] Most of the studies in literature have 

evaluated a panel of positive immune markers for 

diagnosing this thyroid malignancy. We evaluated 

the expression of Galectin-3 and CD117 in thyroid 

lesions to assess their validity for categorising thyroid 

lesions into benign and malignant category. The 

present study was done on 40 Thyroid lesions. Mean 

age of patients in the present study was 39.98 ± 9.89 

years.  

The most common staining pattern of Galectin-3 

observed in our study was both cytoplasmic and 

nuclear positivity which agrees with the other 

studies.[24-26] In our study, Galectin -3 showed a 

strong cytoplasmic positivity for 12 out of 13 

malignant thyroid lesions. The overall sensitivity and 

specificity of Galectin-3 reported in the studies done 

by Dixit et al. and Soremekun et al. were similar with 

our observations. Galectin-3 is a sensitive marker for 

thyroid malignancy, but its specificity has been 

debated by some authors.[27-36] [Table 6] highlights 

the study done by other authors: 

 

Table 6: Comparative analysis of Galectin-3 positivity thyroid lesions in other studies. 

Studies Nodular 

Goitre 

Follicular 

Adenoma 

NIFTP Medullary thyroid 

carcinoma 

Papillary thyroid 

carcinoma 

Prasad ML et al.[28] 18% 10% - - 94% 

Tastekin E et al.[33] 0% 0% 15% - 85% 

Dunderovic et al,[34] 13% 40% - - 92% 

Soremekun et al,[36] - 24% - 33% 95% 

Borkar et al,[37] - 10% - 0% 100% 

Abouelfadl et al,[39] - 16% 21% - 86% 

Present study 17% 14% 33% 0% 100% 

 

CD117 is a well-established marker for various 

tumours like GIST. Although few studies have 

evaluated the role of CD117 in thyroid gland lesions, 

but there is deficiency of literature documenting the 

utility of CD117 in thyroid lesions. Pusztaszeri et al 

evaluated CD117 immune expression in thyroid 

cases and reported that CD117 gene expression is lost 

when the normal thyrocytes transform into PTC 

(Papillary thyroid carcinoma) and showed 100% 

positivity of CD117 in thyroid benign lesions.[30,38] 

In present study, overall sensitivity and specificity of 

CD117 for diagnosing benign thyroid lesions was 

found to be 80% and 83%, respectively. These 

findings suggest that CD117 can be used as a 

potential negative marker for thyroid malignancies. 

Dixit et al found both sensitivity and specificity of 

CD117 to be 100% for diagnosing PTC of thyroid 

which is similar to our study.3 Our results confirm 

the concept presented by Pusztaszeri et al that the 

combination of CD117 with additional positive 

markers like Galectin-3 may enhance the positive and 

negative predictive value for diagnosis.[30] 

 

Table 7: Comparative analysis of CD117 positivity thyroid lesions in other studies. 

Studies Nodular Goiter Follicular 

Adenoma 

NIFTP Medullary thyroid 

carcinoma 

Papillary thyroid 

carcinoma 

Pusztaszeri et al,[30] 100% 100% - - 0% 

Natali et al,[14] 56% 64% - - 5% 

Dixit et al,[3] 100% 100% - - 0% 

Present study 82% 85% 66% 0% 8% 

 

In summary, both Galectin-3 and CD-117 show good 

diagnostic accuracy. For Galectin-3, negative 

expression was consistently observed in most of the 

benign and NIFTP cases, while malignant cases 

demonstrated a notable increase in positive 

expression levels. This trend suggests that higher 

Galectin-3 expression is strongly associated with 

malignant thyroid lesions, making it a valuable 
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indicator for distinguishing them from non-malignant 

cases. In the case of CD-117, benign lesions 

primarily exhibited moderate or strong expression. In 

contrast, malignant lesions consistently displayed 

negative expression of CD-117. This pattern 

indicates that the loss of CD-117 expression is a 

characteristic feature of malignant cases, while its 

presence in varying intensities may be indicative of 

benign condition.[40] 

 

CONCLUSION 
 

Overall, the distinct expression patterns of these 

Galectin-3 and CD117 across the cases provide 

valuable insights into their diagnostic relevance. 

Galectin-3 appears to be more sensitive in detecting 

malignant lesions, whereas CD-117 offers high 

specificity towards benign lesions, making them 

complementary markers for identifying and 

classifying thyroid lesions. These findings 

underscore the importance of incorporating such 

markers into diagnostic protocols for improved 

accuracy and precision. 

 

REFERENCES 
 
1. Mohammed, R., Mohamed Tawfik, H., Abd El Gaber, N., 

mohamed, R. Immunohistochemical Expression of CD56 in 
Thyroid Lesions and Its Possible Diagnostic Utility. Minia 

Journal of Medical Research, 2024; 35(2): 59-71. doi: 

10.21608/mjmr.2024.259839. 
2.  Bakhos R, Selvaggi SM, DeJong S, Gordon DL, Pitale SU, 

Herrmann M and Wojcik EM. Fine-needle aspiration of the 

thyroid: Rate and causes of cytohistopathologic discordance. 
Diagn. Cytopathol.2000;23(4): 233–237 

3. Dixit S, Diwaker P, Wadhwa N, Arora VK. Galectin-3 and 

CD117 immunocytochemistry in the diagnosis of 
indeterminate thyroid lesions: A pilot study. Diagn 

Cytopathol. 2021;49(10):1129-1137. doi:10.1002/dc.24835 

4. Mathew IE, Mathew A. Rising thyroid cancer incidence in 
Southern India: An epidemic of overdiagnosis? Journal of the 

Endocrine Society. 2017;1(5):480-87 

5. Lim H, Devesa SS, Sosa JA, Check D, Kitahara CM. Trends 
in thyroid cancer incidence and mortality in the United States, 

1974-2013. JAMA. 2017;317(13):1338-48.  
6. Casey MB, Lohse CM, Lloyd RV. Distinction between 

papillary thyroid hyperplasia and papillary thyroid carcinoma 

by immunohistochemical staining for cytokeratin 19, 
Galectin-3, and HBME-1. Endocrine Pathology. 

2003;14(1):55-60. 

7. Baloch ZW, Livolsi VA. Cytologic and architectural mimics 
of papillary thyroid carcinoma. Pathology Patterns Reviews. 

2006;125(suppl 1):S135-44.  

8. Baloch ZW, Livolsi VA. Follicular-patterned lesions of the 
thyroid. Am J Clin Pathol. 2002;117(1):143-50.  

9. Baloch ZW, Livolsi VA. Our approach to follicular-patterned 

lesions of the thyroid. J Clin Pathol. 2006;60(3):244-50. 
10. Ozolins A, Narbuts Z, Strumfa I, Volanska G, Stepanovs K, 

Gardovskis J. Immunohistochemical expression of HBME-1, 

Ecadherin, and CD56 in the differential diagnosis of thyroid 
nodules. Medicina. 2011;48:507-514. 

11. Sapio MR, Guerra A, Posca D, et al. Combined analysis of 

galectin-3 and BRAFV600E improves the accuracy of fine-
needle aspiration biopsy with cytological findings suspicious 

for papillary thyroid carcinoma. Endocr Relat Cancer. 

2007;14:1089-1097. 
12. Tomei S, Mazzanti C, Marchetti I, et al. c-KIT receptor 

expression is strictly associated with the biological behaviour 

of thyroid nodules [serial online]. J Transl Med. 2012;10:7. 
24.  

13. Miettinen M, Lasota J. KIT (CD117): a review on expression 

in normal and neoplastic tissues, and mutations and their 

clinicopathologic correlation. Appl Immunohistochem Mol 

Morphol. 2005;13: 205-220. 25.  

14. Natali PG, Berlingieri MT, Nicotra MR, et al. Transformation 
of thyroid epithelium is associated with loss of c-kit receptor. 

Cancer Res. 1995;55:1787-1791 

15. Mazzanti C, Zeiger MA, Costouros NG, et al. Using gene 
expression profiling to differentiate benign versus malignant 

thyroid tumors. Cancer Res. 2004;64:2898-2903. 27.  

16. Murakawa T, Tsuda H, Tanimoto T, Tanabe T, Kitahara S, 
Matsubara O. Expression of KIT, EGFR, HER-2 and tyrosine 

phosphorylation in undifferentiated thyroid carcinoma: 

implication for a new therapeutic approach. Pathol Int. 
2005;55:757-765. 

17. Corless CL, Barnett CM, Heinrich MC. Gastrointestinal 

stromal tumours: origin and molecular oncology. Nat Rev 
Cancer. 2011;11: 865-878. 

18. Aydin O, Yildiz L, Kefeli M, Kandemir B. CD117 expression 

in normal, neoplastic, inflammatory, and reactive lesions of 
the thyroid. Pathology - Research and Practice. 

2008;204(6):359-365. 

19. Weber KB, Shroyer KR, Heinz DE, Nawaz S, Said MS, 
Haugen BR. The use of a combination of galectin-3 and 

thyroid peroxidase for the diagnosis and prognosis of thyroid 

cancer. Am J Clin Pathol. 2004;122:524-31. 
20. Herrmann ME, LiVolsi VA, Pasha TL, Roberts SA, Wojcik 

EM, Baloch ZW. Immunohistochemical expression of 

galectin-3 in benign and malignant thyroid lesions. Arch 
Pathol Lab Med. 2002;126:710–13. 

21. Fernández PL, Merino MJ, Gómez M, Campo E, Medina T, 

Castronovo V, et al. Galectin-3 and laminin expression in 
neoplastic and non neoplastic thyroid tissue. J Pathol. 

1997;181(1):80-86. Doi: 10.1002/(SICI)1096-

9896(199701)181:13.0.CO;2-E. PMID: 9072007. 
22. Xu XC, el-Naggar AK, Lotan R. Differential expression of 

galectin-1 and galectin-3 in thyroid tumours. Potential 

diagnostic implications. Am J Pathol. 1995;147(3):815-22. 
PMID: 7677193; PMCID: PMC1870977. 

23. Agarwal, S.; Bychkov, A.; Jung, C.-K. Emerging Biomarkers 

in Thyroid Practice and Research. Cancers 2022, 14, 204. 
24. Chiu CG, Strugnell SS, Griffith OL, et al. Diagnostic utility of 

galectin-3 in thyroid cancer. Am J Pathol. 2010;176:2067-

2081.  
25. Aron M, Kapila K, Verma K. Utility of galectin 3 expression 

in thyroid aspirates as a diagnostic marker in differentiating 

benign from malignant thyroid neoplasms. Indian J Pathol 
Microbiol. 2006;49:376-380. 

26. Saggiorato E, De Pompa R, Volante M, et al. Characterization 

of thyroid 'follicular neoplasms' in fine-needle aspiration 
cytological specimens using a panel of immunohistochemical 

markers: a proposal for clinical application. Endocr Relat 
Cancer. 2005;12:305-317. 

27. Martins L, Matsuo SE, Ebina KN, Kulksar MA, Friguglietti 

CU, Kimura ET. Galectin- 3 messenger ribonucleic acid and 
protein are expressed in benign thyroid tumours. J Clin 

Endocrinol Metab. 2002; 87:4806-4810.  

28. Prasad ML, Pellegata NS, Huang Y, Nagaraja HN, De La 
Chapelle A, Kloos RT. Galectin-3, fibronectin-1, CITED-1, 

HBME1 and cytokeratin-19 immunohistochemistry is useful 

for the differential diagnosis of thyroid tumors. Mod Pathol. 
2005;18:48-57.  

29.  Cvejic D, Savin S, Paunovic I, Tatic S, Havelka M, 

Sinadinovic J. Immunohistochemical localisation of galectin 
3 in malignant and benign human thyroid tissue. Anticancer 

Res. 1998;18:2637-2641. 

30. Pusztaszeri MP, Sadow PM, Faquin WC. CD117: a novel 
ancillary marker for papillary thyroid carcinoma in fine-

needle aspiration biopsies. Cancer Cytopathol. 2014;122:596-

603.  
31. Zamzam YA, Elsaka AM, Elnemr A. The diagnostic utility of 

CD117 (c-KIT) as adjunctive preoperative marker in solitary 

thyroid nodule management. J Cancer Res Treat. 2017;5:105-
112 

32. Park YJ, Kwak SH, Kim DC, Kim H, Choe G, Park do J, et al. 

Diagnostic Value of Galectin-3, HBME-1, cytokeratin 19, 
high molecular weight cytokeratin, cyclin d1 and p27kip1 in 



426 

 International Journal of Academic Medicine and Pharmacy (www.academicmed.org) 
ISSN (O): 2687-5365; ISSN (P): 2753-6556 

the differential diagnosis of thyroid nodules. J Korean Med 

Sci. 2007;22:621-28 

33. Tastekin E, Keskin E, Can N, Canberk S, Mut A, Erdogan E, 

et al. CD56, CD57, HBME1, CK19, Galectin-3 and p63 

immunohistochemical stains in differentiating diagnosis of 
thyroid benign/malign lesions and NIFTP. Pol J Pathol. 

2019;70(4):286-94. Doi: 10.5114/pjp.2019.93131. PMID: 

32146798.  
34. Dunderovic´ D, Lipkovski JM, Boricˇ ic I, Soldatovic´ I, 

Božic V, Cvejic´ D, et al. Defining the value of CD56, CK19, 

Galectin 3 and HBME-1 in diagnosis of follicular cell derived 
lesions of thyroid with systematic review of literature. Diagn 

Pathol. 2015;10:196. Doi: 10.1186/s13000-015-0428-4. 

PMID: 26503236; PMCID: PMC4624378. 
35. Sumana BS, Shashidhar S, Shivarudrappa AS. Galectin-3 

Immunohistochemical Expression in thyroid neoplasms. J 

Clin Diagn Res. 2015;9(11):EC07-11. Doi: 
10.7860/JCDR/2015/16277.6760. Epub 2015 Nov 1. PMID: 

26673516; PMCID: PMC4668414. 

36. Soremekun A I, Olaofe O O, Komolafe A O, Galectin-3 

expression by thyroid neoplasms in a center in southwest 

Nigeria. Yemen J Med 2024;3(1):30-35 

37. Borkar P V, Gowrinat K , Sandeep K. Galectin- 3 Expression 

Variations as Sole Marker in Thyroid Neoplasms. National J 
of Laboratory Medicine. 2019 Jul, Vol-8(3): PO01-PO04 

38. Mandal, A.P., Saha, R. and Mitra, S. (2021) 

‘Immunohistochemical expression of galectin-3 and 
cytokeratin 19 in the spectrum of thyroid neoplasms’, 

JOURNAL OF CLINICAL AND DIAGNOSTIC 

RESEARCH. doi:10.7860/jcdr/2021/49839.15701.  
39. Abouelfadl, D.M. et al. (2024) ‘Evaluation of the 

immunohistochemical expression of NRF2, galectin-3, and 

CK19 in papillary thyroid carcinoma and its mimics’, 
Egyptian Journal of Pathology, 44(2), pp. 150–158.  

40. Abouelfadl, D.M. et al. (2024) ‘Evaluation of the 

immunohistochemical expression of NRF2, galectin-3, and 
CK19 in papillary thyroid carcinoma and its mimics’, 

Egyptian Journal of Pathology, 44(2), pp. 150–158. 

 

 


