
Diagnostic Role of Collagen Type III 

Alpha1 in Fibroepithelial Lesions of the 

Breast: An Immunohistochemical Study 

Thesis 
Submitted for Partial Fulfillment of Master 

Degree in Pathology 

By 
Huda Hibloo Dofan Salem 

Faculty of Medicine-Ain shams University 

Supervised by 
Prof. Dr. Amir Ahmed Fouad Sedky 

Professor of pathology 

Faculty of Medicine - Ain Shams University 

Prof. Dr. Faten Abd. AlAziz Ghazal 

Professor of Pathology 

Faculty of Medicine - Ain Shams University 

Ass. Prof. Dr. Hoda Hasan Abou Gabal 

Assistant Professor of Pathology 

Faculty of Medicine - Ain Shams University 

Faculty of Medicine 

Ain Shams University 

2020 



Acknowledgment 
 

First and almost thanks to (Allah) for helping and 

guiding me to the straight pathway and facilitating the 

way for all my work.  

I would like to express my deepest gratitude to Prof. 

Dr. Amir Ahmed Fouad Sedky, Professor of Pathology, 

Faculty of Medicine, Ain Shams University for his 

valuable advices and kind supervision throughout this 

work. 

Very special thanks to Prof. Dr. Faten Abd. AlAziz 

Ghazal, Professor and Head of Pathology Department, 

Faculty of Medicine, Ain Shams University, for her 

valuable time and effort in reviewing this work.  

My sincere thanks to Ass. Prof. Dr. Hoda Hassan 

Abou Gabal, Assistant Professor of Pathology, Faculty of 

Medicine Ain Shams University for her kind guidance, 

continuous encouragement and support. 

I wish to express my deep thanks to all staff 
members in the Pathology department, Faculty of 
Medicine Ain Shams University for their help and 
support throughout the work. I want also thank 
laboratory technichians for their help in preparation of 
the slides.  

Finally, thanks to my husband and my family for 

their support me to complete this work.  

Huda Hibloo Dofan



 Contents 

 

 

LLiisstt  ooff  CCoonntteenntt  

Subject      Page No. 

List of Abbreviations ................................................................................................. I 

List of Tables .................................................................................................................. IV 

List of Figures .............................................................................................................. VII 

Introduction ........................................................................................................................  1 

Aim of the work  ............................................................................................................. 4 

Review of literature  .................................................................................................. 5 

o Anatomy and Histology of the Adult Female Breast  .... 5 

o Nipple Areola Complex .................................................................................. 6 

o Histology of the Breast  .................................................................................. 8  

o The 2012 WHO Classification of Tumors of the Breast 10 

o Fibroepithelial Lesions  ................................................................................ 14 

o Fibroadenoma  ........................................................................................................ 15 

o Phyllodes Tumor.................................................................................................. 32  

o Periductal Stromal Tumor ......................................................................... 57 

o Mammary Hamartoma .................................................................................. 59 

o Role of FNA and CNB in Diagnosis of FELs and 

Challenging in Differentiation between FELs ..................... 63 

o Collagen III alpha l (Col3A1) ............................................................... 68 

 



 Contents 

 

 

Material and Methods ........................................................................................  77 

Results  .................................................................................................................................... 85 

Illustrative Cases ...................................................................................................... 111 

Discussion  ........................................................................................................................ 129 

Summary  .......................................................................................................................... 145 

Conclusion ........................................................................................................................ 150 

Recommendation ..................................................................................................... 151 

References  ....................................................................................................................... 152 

Arabic Summary   



 List of Abbreviations 

 

I 

List of Abbreviation 

Abbrev. : Full-term 

ADH : Atypical ductal hyperplasia  

ALH : Atypical lobular hyperplasia 

    BIRADS    : Breast Imaging-Reporting and Data System  

BRCA 1 : Breast cancer 1 gene (tumor suppressor gene) 

CD : Cluster designation 

CD10 : Cell membrane metallopeptidase  

CD117  

(c-Kit) 

: Proto-oncogene c-Kit or tyrosine-protein 

kinase Kit 

CD34 : Hematopoietic progenitor cell antigen CD34 

CD68 : Transmembrane glycoprotein (cluster of 

differentiation 68)                   

CDKN2A : Cyclin dependent kinase inhibitor 2A 

CFA : Cellular fibroadenoma 

CFELs : Cellular fibroepithelial lesions 

CGH : Comparative genomic hybridization 

CIS : Carcinoma in situ 

CM : Centimeter 

CNB : Core needle biopsy 

COL3A1 : Collagen 3 alpha1 gene 

Col3A1 : Collagen 3 alpha 1 protein 

DCIS : Duct carcinoma in situ  

ECM : Extracellular matrix  

EDS : Ehlers-Danlos syndrome 

EDTA : Ethylene diamine tetraacetic   



 List of Abbreviations 

 

II 

EGFR : Epithelial growth factor receptors  

ER : Estrogen receptor 

ERBB4 : Receptor tyrosine-protein kinase erbB-4 

FA : Fibroadenoma  

FELs : Fibroepithelial lesions  

FNB : Fine needle biopsy 

HPF 

HCG 

: 

: 

High power field 

Human chorionic gonadotropin   

IDC : Infiltrating ductal carcinoma  

IGF II : Insulin- growth factor II  

IGF1R : Insulin-like growth factor 1 receptor  

IMP3 : Insulin like-growth factor II  mRNA binding                        

protein-3       

IMH : Immunohistochemistry  

Ki67 : Proliferation marker   

LCIS : Lobular carcinoma in situ 

       LN :  Lymph node 

MED12 : Mediator complex subunit 12 gene  

MMG : Mammogram  

MRI : Magnetic resonance imaging 

mRNA : Messenger ribonucleic acid   

NCCN : National comprehensive cancer network      

NF1 : Nuclear factor1 (transcription factor)   

P63 : Tumor protein p63 (transformation-related 

protein 63)                                                                           

PASH : Pseudoangiomatous stromal hyperplasia  

PCR : Polymerase chain reaction  



 List of Abbreviations 

 

III 

PDSH : Periductal stromal hyperplasia 

PDSS : Periductal stromal sarcoma  

PR : Progesterone receptor  

PST : Periductal stromal tumor  

PT : Phyllodes tumor  

RB : Retinoblastoma gene 

RR 

S 

: 

: 

Relative risk 

Significant 

SD : Standard deviation  

SEER 

SHG 

SPSS 

: 

: 

: 

Surveillance, Epidemiology, End results 

Second harmonic generation  

Statistical program for special science   

TDLU : Terminal ductal lobular unit  

TERT : Telomerase reverse transcriptase 

TGF-β : Transforming growth factor beta 

Tp53 : Tumor protein p53 

WHO : World health organization 

  



 List of Tables 

 

IV 

LLiisstt  ooff  TTaabblleess  

Table 

No. 
Title 

Page 

No. 

1 The 2012 WHO Classification of 

Tumors of The Breast  

10 

2 Differential diagnosis of fibroadenoma  32 

3 Histologic features used in the 

classification of phyllodes tumor grades 

according to the WHO classification of 

tumors the breast 

48 

4 Differential diagnosis of phyllodes 

tumor 

56 

5 Definitions of histologic parameters for 

evaluation of PT in CNB and excisional 

specimens  

66 

6 Diagnosis according to histopathologic 

features  

85 

7 The mean age of studied cases (FA vs. 

PT) 

86 

8 Mean age of studied groups 87 

9 Mean of tumor size in studied cases as 

two categories (FA vs. PT)  

88 

10 Mean size according to studied groups  89 

11 Tumor border in studied cases as two 

categories (FA vs. PT) 

 

90 



 List of Tables 

 

V 

Table 

No. 
Title 

Page 

No. 

12 Tumor border in studied groups 91 

13 Mean mitotic count in studied cases as 

two categories (FA vs. PT) 

93 

14 The mean mitotic count in studied 

groups  

94 

15 The presence of necrosis in studied 

groups  

95 

16 Mean of Col3A1 score of FA vs. PT 98 

17 Differentiation between different FEL 

groups according to Col3A1 score   

99 

18 Differentiation between different 

studied groups according to Col3A1 by 

pairwise comparison   

103 

19 Correlation between clinicopathological 

features and Col3A1 score as two 

categories (0-2) and (3-4)   

105 

20 ROC curve for diagnosis according 

Col3A1 (FA vs. PT)  

106 

21 The discriminant ability of Col3A1 

score to differentiate between typical 

FA and FA with PT like features  

107 

22 The discriminant ability of Col3A1 

score to differentiate between typical 

FA and benign PT  

108 



 List of Tables 

 

VI 

Table 

No. 
Title 

Page 

No. 

23 The discriminant ability of Col3A1 

score to differentiate between CFA and 

benign PT  

109 

24 The discriminant ability of Col3A1 

score to differentiate between benign 

PT and FA with PT like features  

110 

 



 List of Figures 

 

VII 

List of Figures 

Figure 
No. 

Title 
Page 
No. 

1 Components of the breast 7 

2 Gross appearance of fibroadenoma  22 

3 Histologic features of fibroadenoma with 

varying stromal alterations on hematoxylin-

eosin stain  

25 

4 Gross appearance of borderline phyllodes 

tumor 

41 

5 Histologic features of benign phyllodes tumor  44 

6 Histologic features of borderline phyllodes 

tumor  

46 

7 

 

Histologic features of malignant phyllodes 

tumor 

47 

8 Type collagen III structure. 68 

9 Histopathologic diagnosis of studied cases  86 

10 Mean age in years of two categories FA vs. 

PT 

87 

11 Mean age in years of studied groups  88 

12 Mean tumor size of FA vs. PT  89 

13 Mean tumor size according to studied groups  90 

14 Tumor border of FA vs. PT  91 

15 Tumor border in different studied groups  92 

16 Mean mitotic count of FA vs. PT  93 

17 Mean mitotic count according to studied 

groups   

94 



 List of Figures 

 

VIII 

Figure 
No. 

Title 
Page 
No. 

18 Presence of necrosis in studied groups  95 

19 Mean Co3A1 score in FA vs. PT  98 

20 Col3A1 score in different FELs groups  102 

21 Presence of periductal cuffing in FELs groups  102 

22 H&E staining section of fibroadenoma 

showing epithelial and stromal proliferation 

with mixed intracanalicular and 

pericanalicular growth pattern (x100). 

111 

23 Fibroadenoma: Col3A1 staining with 

combined score 0 (intensity 0 and percentage 

0) and absent periductal cuffing (x200).   

111 

24 H&E staining section of fibroadenoma 

showing epithelial and stromal proliferation 

with mixed intracanalicular and 

pericanalicular growth pattern (x100).  

112 

25 Fibroadenoma: Col3A1 staining showing 

scattered staining of stromal cells, combined 

score 1 (intensity stain 1 and percentage stain 

>25%) and without periductal cuffing (x200).  

112 

26 H&E staining section of fibroadenoma 

showing epithelial and stromal proliferation, 

pericanalicular growth pattern (x200). 

113 

27 Fibroadenoma: Col3A1 staining showing 

scattered staining of stromal cells, combined 

score 1 (intensity stain 1 and percentage stain 

1), without periductal cuffing (x200).  

113 



 List of Figures 

 

IX 

Figure 
No. 

Title 
Page 
No. 

28 (A) H&E staining section of cellular 

fibroadenoma showing epithelial and stromal 

proliferation with characteristic 

intracanalicular growth pattern with increased 

stromal cellularity (x100). 

114 

29 (B) H&E staining section of cellular 

fibroadenoma showing epithelial component 

and increased stromal cellularity (x200). 

114 

30 Cellular fibroadenoma: Col3A1 staining with 

combined score 2 (intensity stain 2 and 

percentage stain 25-50%), without periductal 

cuffing (x200).  

115 

31 H&E staining section of fibroadenoma with 

focal phyllodes tumor like features showing 

epithelial and stromal proliferation with focal 

leaf like growth pattern (x100).                                                  

115 

32 Fibroadenoma with focal phyllodes tumor like 

features: Col3A1 showing mild stromal 

staining with combined score 3 (intensity 

staining 2 and percentage 25-50%) with the 

presence of periductal cuffing (x100). 

116 

33 (A) H&E staining section showing 

fibroadenoma with focal phyllodes tumor like 

features showing epithelial and stromal 

proliferation with intracanalicular growth 

pattern (x100).     

116 



 List of Figures 

 

X 

Figure 
No. 

Title 
Page 
No. 

34 (B) H&E staining section of fibroadenoma 

with focal phyllodes tumor like features 

showing focal leaf like features and increased 

cellularity (x100).  

117 

35 Fibroadenoma with focal phyllodes tumor like 

features: Col3A1 staining with combined 

score 2 (intensity stain 2 and percentage stain 

25-50%) without periductal cuffing (x100).   

117 

36 Fibroadenoma with focal phyllodes tumor like 

features: Col3A1 with combined score 2 

(intensity stain 2 and percentage stain 25-

50%) without periductal cuffing (x100).   

118 

37 (A) H&E staining section of benign phyllodes 

tumor showing characteristic leaf-like pattern 

and mild cellularity, mild atypia, absent 

stromal overgrowth (x100). (B) Showing 

minimal mitosis (averaging 3/10HPF) (x400).   

119 

38 Benign phyllodes tumor: Col3A1 staining, 

with combined score 3 (intensity stain 2 and 

percentage stain >50%) with periductal 

cuffing (x200).    

120 

39 Benign phyllodes tumor: showing Col3A1 

staining with combined score 3 (intensity stain 

2 and percentage stain >50%) with periductal 

cuffing (x200).  

   

120 



 List of Figures 

 

XI 

Figure 
No. 

Title 
Page 
No. 

40 (A) H&E staining section of borderline 

phyllodes tumor showing characteristic leaf 

like pattern with moderate cellularity (x100).    

121 

41 (B) H&E staining section of borderline 

phyllodes tumor showing moderate cellurity 

and moderate atypia and clear mitosis 

(averaging 7/10HPF). Inset: mitosis can be 

seen (x200).  

121 

42 Borderline phyllodes tumor: Col3A1 staining 

showing combined score 3 (intensity stain 2 

and percentage stain >50%) with periductal 

cuffing (x200).    

122 

43 (A) H&E staining section of borderline 

phyllodes tumor showing moderate celluarity 

and periductal condensation of stroma (x100).   

122 

44 (B) H&E staining section of borderline 

phyllodes tumor showing moderate cellularity, 

periductal condensation of stroma (x200). (C) 

Showing moderate mitosis (averaging 

5/10HPF) mainly in cellular periductal stroma 

(x400).     

123 

45 Borderline phyllodes tumor: Col3A1 staining 

with overall score 4 (intensity stain 3 and 

percentage stain >50) and periductal cuffing 

present but not seen in this image (x200).   

 

124 


