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Abstract 

Background: The difficulty with histopathology diagnosis is the presence of 
numerous benign reactive breast lesions with morphological features mimic 
malignant lesions. Thus, the objective of this study was to assess the merit of 
morphological patterns of elastic and reticular fibers in differential diagnosis 
of benign and malignant breast lesions. Methodology: Fifty biopsies were 
obtained from females with breast Lesions (25 breast carcinoma and 25 be-
nign lesions), their ages ranging from 17 to 85 years with mean age of 39 
years old. Morphologic demonstrations of elastic and reticular fibers were 
performed using conventional histochemical procedures. Results: Intense 
grades of elastic fiber staining were achieved with carcinoma tissues. Dwin-
dled grades of elastic fiber staining were detected with fibrocystic changes. 
Elastic fibers in breast carcinoma are significantly increased compared to be-
nign breast lesions P < 0.05. Reticular fibers have indicated relatively similar 
presentation in benign and malignant breast lesions. Conclusion: Histo-
chemical quantifications of elastic and reticular fibers can assist in routine 
diagnosis of breast lesions. Elastic fibers significantly increase in breast car-
cinoma compared to benign breast lesions. 
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1. Introduction 

Breast cancer represents the top cancer-interrelated mortality in women around 
the globe. About 70% of breast cancer related deaths subsist in the developing 
low-income and middle-income countries [1]. Breast cancer is the leading fe-
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males’ cancer in the majority of Arab countries and the diseases is increasingly 
affecting younger women. Still, many patients present with advanced stages of 
the disease in various Arab countries including Saudi Arabia and Egypt [2]. The 
increasing rates of breast cancer mortality in developing countries are attributed 
to late diagnosis of the disease and accessibility obstacles to medical care [3]. 

Screening and early diagnosis of breast cancer are known to decrease the 
overall diseases mortality [4]. So the overall breast cancer management can be 
upgraded through realistic and easy approach interventions. Breast screening for 
early detection and accurate diagnosis followed by comprehensive treatment can 
strongly enhance the disease outcomes [4]. Histopathology diagnosis represents 
the gold standard method for breast cancer diagnosis [5]. The difficulty with 
histopathology diagnosis is the presence of numerous benign reactive breast le-
sions with morphological features mimic malignant lesions. Such conditions 
represent a real diagnostic challenge to even highly experienced histopatholo-
gists [6]. In many patients attending with breast lesions, the majority will be di-
agnosed with benign breast lesions tracked with high risk lesions then emanate 
malignant lesions [7]. 

Elastic fibers exist in various organs of the human body, where it offers organs 
elasticity. These fibers are mainly formed of elastin and elastic fiber microfbrils 
[8]. Presence of variable quantities of elastic fibers was documented in benign 
and malignant breast lesions using immunohistochemistry and electron micro-
scopy [9]. Reticular fibers, which are thought to be a form of collagen type III 
with carbohydrate rich matrix, are consisted of very thin fibers. These fibers 
form a supporting network for highly cellular tissues [10]. Reticular fibers in ca-
pricious quantities were reported in breast tumor-like lesions, as well as, in 
breast carcinoma [11]. Consequently, quantification of these fibers in benign 
and malignant lesions by conventional histochemical methods may reduce the 
complexity of routine differential histopathological diagnosis of benign and ma-
lignant breast lesions. Thus, the objective of this study was to assess the merit of 
morphological patterns of elastic and reticular fibers in differential diagnosis of 
benign and malignant breast lesions. 

2. Materials and Methods 

In this study 50 formalin fixed paraffin wax embedded tissue blocks (belong to 
women attended with breast lesions) were retrieved from histopathology labor-
atory (25 were breast cancer and 25 were with benign breast lesions). All biopsies 
were obtained from females with breast Lesions, their ages ranging from 17 to 85 
years with mean age of 39 years old. Patients with breast cancer (n = 25) were 
ascertained as case group, and those with benign breast lesions were ascertained 
as control group (n = 25). Patients’ data were retrieved from laboratory records 
in Ribat University Hospital, Khartoum state-Sudan. 

The previously diagnosed tissue specimens were reconfirmed by pathologist. 
Three 3-microns thickness sections were made from each patient’s block using 
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Rotary Microtome. Out of the 3 sections, one was stained using Hematoxylin 
and Eosin (H & E) (to confirm histopathology diagnosis), one stained using 
Verhoeff’s procedure (for elastic fibers = black color), and the remaining one 
was stained using Silvers method (Gordon & Sweet’s (for reticular fiber = black 
color), H & E (Mayer’s technique), Verhoeff’s method, and Silver method were 
applied adopting procedures described elsewhere [12]. Beside the clinicopatho-
logical features of the patients, the elastic and reticular fibers were quantitated 
according to the intensity of the staining into: Negative (−ve) = denotes no 
staining of fibers; Positive plus one (+ve) = minimum staining; (++ve) = mod-
erate staining intensity; (+++ve) = deep staining intensity. 

2.1. Ethical Consent 

The study was approved by ethical committee at college of medicine, university 
of Hail. This in addition to an agreement letter taken from Ribat University 
Hospital authority.  

2.2. Statistical Analysis 

Data were analyzed using SPSS software version 16. P value < 0.05 was consi-
dered statistically significant. Frequencies, percentages and cross-tabulations 
were also produced using the software. 

3. Results 

The present study compared 25 breast cancer tissues obtained from females’ pa-
tients with breast cancer to 25 benign breast tissues for the presence of elastic 
and reticular connective tissue fibers. All of the 25 breast cancer cases were di-
agnosed with ductal carcinoma. The 25 cases of benign breast lesions included, 
19 (76%) fibrocystic changes, 4 (16%) fibroadenoma, 1 (4%) papilloma and 1 
(4%) fat necrosis. 

About 36% (n = 9) of the patients with carcinoma were found at age range 36 
- 45 years, 32% (n = 8) at age group > 56 years, and 16% (n = 4) at age series 25 - 
35 years, as point out in Table 1. Most of cases with fibrocystic changes, fibroa-
denoma, and fat necrosis were seen at younger age (<25 years) representing 9/19 
(47.4%), 2/4 (50%), and 1/1 (100%) (Table 1, Figure 1). These findings indicate 
 
Table 1. Age by types of breast lesion. 

Lesion type <25 years 26 - 35 36 - 45 46 - 55 >56 Total 

Carcinoma 1 4 9 3 8 25 

Fibrocystic changes 9 3 3 3 1 19 

Fibroadenoma 2 2 0 0 0 4 

Papilloma 0 0 0 1 0 1 

Fat necrosis 1 0 0 0 0 1 

Total 13 9 12 7 9 50 
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Figure 1. Age by breast lesion type. 
 
that the risk of breast cancer increase with increasing of age and this was found 
to be statistically significant P < 0.001. 

Intense grades of elastic fiber staining were achieved with carcinoma tissues. 
These included 36% (n = 9) with (++ve), 32% (n = 8) with (+ve), 28% (n = 7) 
with (+++ve) and only 4% (n = 1) with (−ve). Dwindled grades of elastic fiber 
staining were detected with fibrocystic changes. These include, 36.8% (n = 7) 
with (−ve), 31.6% (n = 6) with (+ve), 31.6% (n = 6) with (++ve) and none with 
(+++ve). Fibroadenoma acted identical staining intensity in all grades. These 
outcomes proven the significant intense appearance of elastic fibers in breast 
carcinoma compared to benign breast lesions and this was found to be statisti-
cally significant P < 0.05, as indorsed in Table 2, Figure 2, Figure 3. 

Intense grades reticular fiber staining were reached with carcinoma tissues. 
These included 44% (n = 11) with (++ve), 32% (n = 8) with (++ve), 16% (n = 4) 
with (+ve) and only 8% (n = 2) with (−ve). Intense grades of elastic fiber staining 
were also perceived with fibrocystic changes. These include, 42% (n = 8) with 
(+++ve), 42% (n = 8) with (++ve), 16% (n = 3) with (+ve) and none with (−ve). 
Fibroadenoma was significantly detected with intense staining 75% (n = 3) with 
(+++ve) and 25% (n = 1) with (+ve). These results proven the insignificant of 
intense appearance of elastic fibers in breast carcinoma compared to benign 
breast lesions and this was found to be statistically insignificant P > 0.15, as va-
lidated in Table 3, Figure 4, Figure 5. 

4. Discussion 

Extra reproducible diagnostic evidences for differential histopathological diag-
nosis of breast lesions will minimize the challenges facing histopathologists to 
differentiate between dubious breast lesions. In order to boost diagnostic evi-
dence using conventional histopathology, which still used as a routine for initial 
diagnosis of tissue biopsy, the current study test the merit of elastic and reticular 
fibers in differential diagnosis of breast lesions. 

The outcomes of the present study proven the significant intense manifesta-
tion of elastic fibers in breast carcinoma compared to benign breast lesions P < 
0.05. The presence of abundance elastic tissue in breast carcinoma was previously  
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Table 2. Breast lesion type by intensity of elastic fibers staining. 

Lesion type Negative (−ve) Positive (+ve) ++ve +++ve Total 

Carcinoma 1 8 9 7 25 

Fibrocystic changes 7 6 6 0 19 

Fibroadenoma 1 1 1 1 4 

Papilloma 1 0 0 0 1 

Fat necrosis 0 1 0 0 1 

Total 10 16 16 8 50 

 
Table 3. Breast lesion type by intensity of reticular fibers staining. 

Lesion type Negative (−ve) Positive (+ve) ++ve +++ve Total 

Carcinoma 2 4 11 8 25 

Fibrocystic changes 0 3 8 8 19 

Fibroadenoma 0 1 0 3 4 

Papilloma 0 0 1 0 1 

Fat necrosis 0 0 0 1 1 

Total 2 8 20 20 50 

 

 
Figure 2. Breast lesion type by intensity of elastic fibers staining. 
 

 
Figure 3. Breast cancer showing elastic fiber (+ve) stained in Verhoeff’s procedure. 
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Figure 4. Breast lesion type by intensity of reticular fibers staining. 
 

 
Figure 5. Breast cancer showing reticular fibers (++ve) stained in Silvers method (Gor-
don & Sweet’s).  
 
reported. Though elastic may exist in benign breast lesions, elastic fibers tissue is 
predominantly periductal in ductal carcinoma [12]. It was suggested that the 
presence of elastosis is an important feature in differentiation between histo-
prognostic grades 1 and 2 of low degree breast cancer [13]. Elastosis was also 
described in about 90% of infiltrating ductal and lobular breast cancers, this in 
addition to its present in benign breast lesions, as well as, non-breast tumors 
[14] [15]. However, recent studies using advance technology such as CHear-Wave 
Elastography (SWE), facilitated the differentiation between benign and malig-
nant breast lesions using elastic fibers morphological characteristics. Quantita-
tive assessment of the elastic tissue displays discriminatory capability in diffe-
rentiating Ultrasound diagnosed breast lesions and could be stratify low suspi-
cion lesions within Breast Imaging Reporting and Data System to evade super-
fluous biopsy [16]. 

In this study, some of the cases with fibrocystic changes and fibroadenoma 
have expressed equitable quantities of elastic tissues. Fibrocystic breast disease is 
the most breast cellular proliferative disease [17]. The fibrocystic disease is asso-
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ciated with hyperproliferation of connective tissue due to high proportion of es-
trogen and deficiency of progesterone, which was found to increase the risk of 
breast cancer 2 - 4 folds [18] [19]. On the other hand, a previous study has re-
ported the presence of elastic fibers in fibroadenoma, but when compared to 
breast carcinoma, breast carcinoma explicit more fibrous density [20]. 

Reticular fibers have indicated relatively similar presentation in benign and 
malignant breast lesions. As these fibers are unremitting with collagen fibers 
[21], though reticular fibers have unlike histochemical reactions [22]. It was well 
established that breast cancer is associated with increased accumulation of reti-
cular and collagen fibers [23]. Breast malignant cells were found to recruit the 
stromal cells fibroblasts (forming fibronectin and collagen I) to amend their 
extracellular matrix and endorse tumor growth and subsequent invasion [24]. 
Fibrocystic changes as well as, fibroadenoma are known to harbor accumulation 
of connective tissues including collagen and its related reticular fiber [25] [26]. 
However, there is a lack of literature regarding the characterization of reticular 
fibers, which necessitate more work in this track. 

5. Conclusion 

Histochemical quantifications of elastic and reticular fibers can assist in routine 
diagnosis of breast lesions. Elastic fibers significantly increase in breast carcino-
ma compared to benign breast lesions. Further research is required in respect to 
cost-effective histological technology, which might assist where un-affordable to 
sophisticated diagnostic methods exist. 
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