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ABSTRACT 
Background and Objectives:  Breast cancer is the most common malignancy and a leading cause of dea-
th in women. The objectives of this study were to compare the argyrophilic nucleolar organizer region 
(AgNOR) parameters and estrogen receptor status with grades of invasive ductal carcinoma of breast. 

Methods:  50 cases of invasive ductal carcinoma of breast diagnosed on trucut, core biopsy/ incision/ 
excision was collected from Lahore General Hospital, Lahore. Hematoxylin and eosin, AgNOR and 
estrogen staining was done. AgNOR parameters and ER status were compared with grades of invasive 
ductal carcinoma. 

Results:  The mean age of the patients was 46.84 years ± 11.8 SD. A significantly greater proportion 
(p < 0.01) of grade III tumors showed a variation in AgNOR size of 3+ when compared with grade II 
tumors. AgNOR dispersion was predominantly of 3+ in grade II tumors, whereas all the grade III 
tumors had 3+ AgNOR dispersion. However, the difference was not statistically significant. All estrogen 
receptor positive tumors were of low grade as compared to ER -ve, and the difference was statistically 
significant. 

Conclusion:  It is concluded that AgNOR size, dispersion and ER status correlate well with Bloom and 
Richardson grade of invasive ductal carcinoma of breast. 

Key words:  Argyrophilic Nucleolar Organizer Regions, Breast carcinoma, Bloom and Richardson 
Grade, Estrogen receptor. 

 
INTRODUCTION 
Breast cancer is the most common malignancy and a 
leading cause of death in women in middle age.1 Carci-
noma breast is hormone dependent.2 Mostly estrogen 
receptor positive tumors are of low grade, whereas ER 
-ve tumors are high grade.3 
 The prognosis of breast carcinoma depends on 
several morphological and endocrinal variables. These 
include tumor size, grade, lymph node metastasis, tis-
sue receptor status, HER2, p53, Ki67 and AgNORs.4,5 
 The nucleolar organizer regions are chromosomal 
loops of DNA involved in ribosomal synthesis. These 
NORs are located on each of the short arms of the 
chromosomes 13, 14, 15, 21 and 22. These proteins are 
identified by a silver colloid staining technique and 
visualized as dark intranuclear dots under the micro-
scope. They are fine and dispersed singly in benign 
tumors. In malignant tumors, the dots are coarse and 
may form clusters.6 
 AgNOR is helpful in discriminating benign from 
malignant disease or indistinguishing between low and 
high grade malignancy.5 AgNORs can prove to be use-
ful, especially in situations in which tissue is insuffi-

cient for flowcytometry such as small biopsies and 
limited needle aspirates.7Study of the proliferation 
markers help in the proper diagnosis of different bre-
ast lesions which lie in the gray zone on routine histo-
pathology. Special techniques for example morpho-
metry, DNA ploidy and immunohistochemical studies 
against various antigens are used to differentiate pre-
malignant lesions like fibrocystic disease with epi-
theliosis, atypical ductal hyperplasia, atypical lobular 
hyperplasia, sclerosing adenosis and carcinoma in 
situ.8 
 Statistically significant difference in the mean 
number of AgNORs was found between normal, ordi-
nary hyperplasia and neoplastic breast lesions.9 
 However, AgNOR counting is a tedious process. 
Over/under staining and variability in section thick-
ness can lead to difficulties in counting the dots.10 The-
refore alternate methods have been used to assess 
AgNORs. These include AgNOR variation in size and 
dispersion.11 These parameters have been used to diffe-
rentiate benign from malignant lesions in breast,9 pro-
state,12 pleural and peritoneal effusions,13,14 urinary 
bladder,15 cervix,16 brain,17 liver,18 benign lesions of 
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oral cavity and larynx from squamous cell carcinoma,19 
benign and malignant salivary gland tumors,20 as well 
as in reactive lymphocytosis from acute and chronic 
leukemias.21 
 
OBJECTIVES 
To compare the AgNOR size, dispersion and ER status 
with grades of invasive ductal carcinoma of breast. 
 
PATIENTS AND METHODS 
In this comparative and descriptive study fifty speci-
mens of invasive ductal carcinoma breast was collected 
from Lahore General Hospital, Lahore. Hematoxylin 
and Eosin staining, AgNOR and ER staining were 
done. Histological diagnosis and grading was done on 
H&E stained slides. For AgNOR staining the method 
used by Khalid et al (1996) was followed.13 The nuclei 
were stained light yellow and AgNORs were visualized 
as brown black discrete dots of variable size within the 
nuclei. 

 Variation in AgNOR size and dispersion were gra-
ded according to Khan et al (2006),11 as follows: Size 
Variation 0 = More or less uniform, 1+ = Two diffe-
rent sizes, 2+ = More than two different sizes but not 
those of 3+, 3+ = All grades and sizes including too 
minute to be counted. Dispersion: 0 = Limited to 
nucleoli, 1+ = Occasional dispersion outside nucleoli, 
2+ = Moderate dispersion outside nucleoli, 3+ = Wid-
ely dispersed throughout the nucleus. 

 The data was analyzed using SPSS 21.0. The vari-
ation in AgNOR size, dispersion and ER staining in 
grade II and grade III tumors was compared using chi 
square test. p≤0.05 was considered significant for sta-
tistical analysis. 
 
RESULTS 
This study included 50 cases of invasive ductal carci-
noma of the breast. Histological diagnosis and grading 
of the tumor was done on H&E stained slides using 
Nottingham Modification of Bloom and Richardson 
grading system (Fig. 1). AgNOR staining was carried 
out on all cases, and variation in AgNOR size and dis-
persion were determined (Fig. 2). Estrogen receptor 
staining was done on all cases and ER status was dete-
rmined. 

 The ages of the patients ranged from 24 – 85 years 
with a mean of 46.84 years ± 11.8. 

 The duration of symptoms ranged from 2-12 mon-
ths. The mean duration of symptoms was 4.62 months. 
Maximum number of patients had duration of symp-
toms from 4 – 5 months. 

 There were37 cases (74%) of grade II tumors, 13 
cases (26%) of grade III tumor. 

 A significantly greater proportion (p < 0.01) of 
grade III tumors showed a variation in AgNOR size of 
3+ when compared with grade II tumors (Table 1). 

Table 1: Comparison of AgNOR size in different gra-
des of tumor. 

 

Grade 
No. of Cases with AgNOR Size 

Total 
2+ 3+ 

II 20 17 37 

III   1 12 13 

Total 21 29 50 

 

P < 0.01 

 

 
 

Fig. 1: Photomicrograph of a section of invasive ductal 
carcinoma breast-grade II (H&E, x400). 

 

 
 

Fig. 2: Photomicrograph of a section of invasive ductal 
carcinoma breast grade III (AgNOR staining 
x 1000). 
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 AgNOR dispersion was predominantly of 3+ in 
grade II tumors, whereas all the grade III tumors had 
3+ AgNOR dispersion. However, the difference was 
not statistically significant (Table 2). 
 
Table 2: Comparison of AgNOR dispersion in diffe-

rent grades of tumor. 
 

Grade 

No. of Cases with AgNOR 
Dispersion Total 

2+ 3+ 

  II 10 27 37 

III   0 13 13 

Total 10 40 50 
 

P = NS 

 
 Out of 27 ER-ve cases 14 were of grade II and 13 
were of grade III. All the 23 ER+ cases were of grade 
II. The difference was statistically significant (p = 
0.001), (Table 3). 
 
Table 3: Comparison of ER status with grade of 

tumor. 
 

ER status 
Grade 

Total 
II III 

+ve 23   0 23 

-ve 14 13 27 

Total 37 13 50 
 

P = 0.001 

 
DISCUSSION 
As many as 59% breast cancer cases are found in pre-
menopausal women. It is the most frequently recorded 
malignancy and a leading cause of cancer morbidity 
and mortality in our population.22,23 

 Invasive ductal carcinoma is the most common 
form of breast cancer. Histological diagnosis and grad-
ing was done on H&E stained slides using Nottingham 
Modification of Bloom and Richardson grading sys-
tem.24 AgNOR and ER staining was also done on all 
the cases. Variation in AgNOR size, dispersion and ER 
status were determined. 

 The ages of the patients ranged from 24 – 85 years 
with a mean age of 46.84 years ± 11.8 SD. This is in 
accordance with the study conducted at Institute of 
Nuclear Medicine and Oncology, Lahore, Pakistan.25 

 In the present study, the duration of symptoms 
ranged from 2 – 12 months. The mean duration of 
symptoms was 4.62 months and maximum number of 
cases had duration of symptoms of 4 to 5 months. In 

most of our population the tumors are already of large 
size when women first come to the doctor.23 
 There were 37 cases of grade II tumors, and 13 
were of grade III. 
 Variation in AgNOR size and dispersion were gra-
ded according to Khan et al (2006).11 
 In this study, significantly greater proportion 
(p<0.01) of grade III tumors showed a variation in 
AgNOR size of 3+ when compared with grade II tum-
ors (Table 1). Variation in AgNOR size of higher grade 
has also been reported in other tumors as well. Study 
conducted by Khan et al (2008), showed variation in 
AgNOR size in grade II tumors of transitional cell 
carcinoma of urinary bladder was predominantly of 
2+, while in grade III tumors it was predominantly 3+. 
Similarly, study conducted by Bukhari et al (2007), 
showed statistically significant difference between the 
variations of AgNOR dot size in different grades of 
astrocytoma.26,17 
 AgNOR dispersion was predominantly of 3+ in 
grade II tumors, whereas all the grade III tumors had 
3+ AgNOR dispersion. However, the difference was 
not statistically significant (table 2). Khan et al (2008), 
in their study on transitional cell carcinoma of urinary 
bladder found statistically significant high grade of 
AgNOR dispersion in grade III tumors than grade II 
tumors. AgNOR size is more useful parameter than 
AgNOR dispersion in assessing aggressiveness of inva-
sive ductal carcinoma of breast.26 
 In this study, out of 27 ER –ve cases 14 cases were 
of grade II and 13 were of grade III. All the 23 ER+ve 
cases were of grade II. The difference was statistically 
significant (p=0.001, table 3). In the study conducted 
by Mudduwa (2009), 151 breast cancer cases were 
included. His study showed an inverse relationship 
between Nottingham modification of Bloom and Rich-
ardson grade and hormone receptor status.27 
 Further studies on larger number of cases are req-
uired to confirm these findings. Moreover, studies may 
be carried out on carcinoma of special type (lobular, 
tubular, medullary, mucinous etc.) and then these can 
be compared with that of invasive ductal carcinoma. 
 It is concluded that AgNOR size, dispersion and 
ER status correlate well with histological grade.  
Therefore, AgNOR staining which is much cheaper, 
can be a useful tool to discriminate between low and 
high grade tumors, and can guide in management of 
patients. 
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