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ABSTRACT 
Background and Objectives:  Breast cancer is the most common malignancy and a leading cause of dea-
th in women throughout the world. Improved methods of detection and treatment have had a significant 
influence on disease outcome. Studies conducted at various places in Pakistan show that breast cancer is 
the most frequently recorded malignancy and a leading cause of cancer morbidity and mortality in our 
population. Moreover, in the majority of our population the tumors are already of large size when 
women first seek medical attention. Carcinoma of breast is one of the hormone dependent tumors.The 
objectives of this study were to compare the argyrophilic nucleolar organizer regions pattern in ER+ve 
and ER-ve tumors of invasive ductal carcinoma of breast. 

Methods:  Fifty cases of invasive ductal carcinoma of breast diagnosed on trucut biopsy, core biopsy, 
incision biopsy or excisional biopsy were collected from Lahore General Hospital, Lahore. Haema-
toxylin and Eosin staining, estrogen receptor staining and Argyrophilic nucleolar organizer regions sta-
ining were done. 

Results:  The mean age of the patients was 46.84 years. Maximum number of cases was in 40-49-year 
age group.The mean duration of symptoms was 4.62 months. Mean AgNOR in ER-ve tumors was not 
significantly higher than in ER+ve tumors. AgNOR proliferation index was significantly higher (p < 
0.01) in ER-ve tumors than ER+ve tumors. 

Conclusion:  In this study of 50 cases of invasive ductal carcinoma of breast, ER+ve cases had low 
AgNOR parameters. Whereas the ER-ve cases had high AgNOR parameters. It is concluded that AgNOR 
parameters correlate with ER status. So, AgNOR staining can be done in place of ER staining as it is 
economical and more feasible in poor countries. 

Key words:  Argyrophilic Nucleolar organizer regions, estrogen receptor, breast carcinoma, Bloom and 
Richardson grade. 

 
INTRODUCTION 
Breast cancer is the most common malignancy and a 
leading cause of death in women throughout the wor-
ld.1 Improved methods of detection and treatment 
have shown a significant influence on disease out-
come.2 Studies conducted at various places in Pakistan 
also show that breast cancer is the most frequently 
recorded malignancy and a leading cause of cancer 
morbidity and mortality.3 
 Conditions which expose to prolonged effect of re-
productive hormones e.g early menarche, late meno-
pause, postmenopausal hormone therapy, and obesity 
increase the risk of breast cancer.4-6 Genetic factors 
like BRCA1 and BRCA2 mutations, PTEN mutation 
and Peutz Jeghars syndrome also predispose to increa-
sed risk of breast cancer.7 

 Carcinoma of the breast is one of the hormone 
dependent tumors.8 Estrogen receptor positive tumors 
are well differentiated.9,10 Prognostic indicators of car-
cinoma of the breast other than histological classificat-
ion and lymph node metastasis are proliferation acti-
vity analysis using oncogenes expression, such as c-erb 
B2, epidermal growth factor receptor, proteolytic enzy-
me cathepsin and Argyrophilic Nucleolar Organizer 
Regions (AgNORs) silver stains.11 Proliferation mar-
kers also help in the categorization of different breast 
lesions which lie in the gray zone on routine histopa-
thology.12 
 The nucleolar organizer regions are chromosomal 
loops of DNA involved in ribosomal synthesis. These 
are located on each of short arm of the acrocentric 
chromosomes.13-15,21,22 The two argyrophilic proteins 
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associated with rRNA transcription and processing are 
nucleolin and nucleophosmin.13 These proteins are 
identified by a silver colloidal staining technique and 
visualized as dark intranuclear dots under the micro-
scope.14 AgNOR technique has been applied in many 
areas of tumor pathology.15 Statistically significant dif-
ference in the mean number of AgNORs has been fou-
nd between normal, hyperplastic breast lesions and 
neoplastic breast lesions.16 
 
OBJECTIVES 
To compare the AgNORs pattern in patients of estro-
gen receptor positive and estrogen receptor negative 
breast carcinoma. 
 
PATIENTS AND METHODS 
Fifty samples of invasive ductal carcinoma of breast 
were collected in 10% formalin solution from Lahore 
General Hospital, Lahore. The tissues were processed 
in an automatic processor. The sections were taken on 
albuminized slides. H&E staining,17 estrogen receptor 
staining18 and AgNOR staining15 were done. Histolo-
gical diagnosis and grading of the tumor was done on 
H&E stained slides using Nottingham modification of 
Bloom and Richardson grading system.12 
 On ER staining, all the reactive nuclei were consi-
dered positive regardless of the intensity of the stain-
ing and the fraction of the positive cells were deter-
mined. A specimen was considered positive if ≥ 10% of 
the counted nuclei were positive.18 
 AgNOR staining showed the nuclei were stained 
light yellow and AgNORs were visualized as brown 
black discrete dots of variable size within the nuclei. 
Mean number of AgNOR per nucleus was counted on 
hundred random nuclei. The pAgNOR was the percen-
tage of cells with ≥ 5 AgNORs per nucleus. 
 The data was analyzed using SPSS 19. The quan-
titative variables were expressed as mean ±SD. Mean 
AgNOR count and mean pAgNOR count in ER +ve and 
ER-ve carcinoma of breast was found. The collected 
data was analyzed by applying t-test. For statistical 
analysis a p value ≤ 0.05 was considered significant. 
 
RESULTS 
The ages of the patients ranged from 24-85 years with 
a mean of 46.84 years. Maximum number of cases was 
in 40 – 49 year age group (Fig. 1). 
 The duration of symptoms ranged from 2 – 12 
months with a mean of 4.62 months (Fig. 2). 
 The size of the tumor ranged from 2-12cm. Mean 
tumor size was 3.7 ± 1.8 cm. 
 ER+ve tumors had a mean AgNOR count of 3.83 ± 
0.87, whereas ER-ve tumors had a count of 4.4 ± 1.38 
(Table 1, Fig. 4, 5). 
 ER-ve tumors had a higher (p < 0.01) AgNOR pro-
liferative index of 37.6 ± 23.01 as compared to ER+ve 
 

 
Age groups (years) 

Fig. 1:  Age distribution of patients included in the study. 

 

 
Duration of symptoms (months) 

Fig. 2:  Duration of symptoms at the time of diagnosis. 

 
Table 1: Comparison of mean AgNOR count with ER 

status. 
 

ER status Number of Cases 
MAgNOR 

Mean ± SD 

+ve 23 3.83 ± 0.87 

-ve 27 4.4 ± 1.38 
 

P = NS 

 
Table 2: Comparison of AgNOR proliferation index 

with ER status. 
 

ER status Number of Cases 
PAgNOR 

Mean ± SD 

+ve 23 20.82 ± 16.269 

-ve 27 37.6 ± 23.015 
 

P < 0.01 
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Fig. 3: Photomicrograph of a section of invasive ductal 
carcinoma breast Grade III (H&E Staining × 400). 

 

 
 

Fig. 4: Photomicrograph of a section of invasive ductal 
carcinoma breast Grade III. (AgNOR Staining × 
400). 

 

 
 

Fig. 5: Photomicrograph of a section of invasive ductal 
carcinoma breast Grade II (ER Staining × 400). 

 
tumors which had pAgNOR 20.82 ± 16.26. The dif-
ference was statistically significant (Table 2, Fig. 4, 5). 

DISCUSSION 

Breast cancer is the major cause of mortality.1,12 In 
Pakistan the incidence of breast cancer is increasing in 
the reproductive age.6 

 In our study the ages of the patients ranged from 
24 - 85 years with a mean age of 46.84 years. Maxi-
mum number of cases was in 40-49 year age group. 
This is in accordance with the studies conducted at AF-
IP Rawalpindi, Pakistan and at Institute of Nuclear 
Medicine and Oncology, Lahore, Pakistan.19,20 

 In the present study the duration of symptoms 
ranged from 2 - 12 months. The mean duration of sym-
ptoms was 4.62 months and maximum number of cas-
es had duration of symptoms of 4 to 5 months. Similar 
results were shown by Ahmed et al., in 2009.3 

 ER positivity, PR positivity and HER2/neu status 
are useful in identifying patients who benefit from sys-
temic adjuvant therapy.8 In this study 23 cases (46%) 
were ER +ve and 27 (54%) were ER -ve. The study con-
ducted by Mudduwa21 also showed that prevalence of 
hormone receptor positive breast cancer in Asian cou-
ntries is lower than Western world where more than 
50% tumors express hormone receptors. 

 ER+ve tumors had a mean AgNOR count of 3.83 ± 
0.87, whereas ER-ve tumors had a count of 4.4 ± 1.38. 
The difference was not statistically significant. This is 
in accordance with the study conducted by Ohri et al.22 
They found no significant relationship between AgN-
OR score and ER status. On the other hand ER-ve 
tumors had a significantly higher (p<0.01) proliferat-
ion index of 37.6 ± 23.01 as compared to ER+ve tum-
ors which had pAgNOR value 20.82 ± 16.26 (Table 2, 
Fig 5). Therefore, this study showed that pAgNOR is a 
more useful parameter than AgNOR. 

 Chemotherapy is expensive and has toxic effects. 
Moreover, patients show a varying response to treat-
ment. So, there is a need to identify biological markers 
to predict response and resistance to chemotherapy in 
our population.20 Estrogen receptor status is a useful 
predictor of response to adjuvant hormone therapy.23 

 This study showed that different AgNOR parame-
ters correlate with ER status. Therefore, AgNOR stain-
ing is a useful parameter to differentiate ER+ve and 
ER-ve tumors, as tumors having higher AgNOR or 
pAgNOR are more likely to be ER-ve. 

 It is concluded that in the light of our findings it 
may be suggested that AgNOR staining, which is far 
more economical than hormone receptor staining may 
be employed to assess tumor aggressiveness and possi-
ble response to adjuvant therapy. 
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