
Pattern of Invasive Ductal Carcinoma of Breast    Ashok Kumar Tanwani and Mudasssar Majeed. 

Ann. Pak. Inst. Med. Sci. 2009; 5(4):  251

Original Article 
 
 

Pattern of Invasive Ductal Carcinoma 
of Breast according to Nottingham 
Prognostic Index 
 
Objective:  To see the pattern of infiltrating carcinoma of breast by using 
NPI scoring system and prognostic implication. 
Study design:  Descriptive retrospective study 
Place and Duration:  Department of Pathology, Pakistan Institute of 
Medical Sciences, Islamabad from 1st January 2004 to 31st December 2007 
Materials and Methods:  129 female patients diagnosed infiltrating 
ductal carcinoma of breast were studied. All the slides were examined and 
categorized on the basis of Nottingham prognostic index. 
Results:  The age range of 129 female patients with infiltrating breast 
ductal carcinoma was 24 to 87 years. The largest group of 41-50 years age 
comprised 44%.  The tumor size was 0-2 cm in 18% patients. 2.1-5 cm, 5.1-
10 cm and > 10 cm in 44%, 31% and 7% cases respectively. The Nottingham 
histologic grades were I, II and III in 15%, 58% and  27% cases. The axillary 
lymph nodes detected in 65 (50.4%) patients out of 129. In 22 (34%) cases 
lymph nodes were negative microscopically. Among positive lymph nodes, 
1-3 lymph nodes, 4-6 and > 6 lymph nodes involved by tumor in 28%, 26% 
and 12% out of 65 cases. 
Conclusion:  According to NPI, histological grade II was the commonest, 
tumor size up-to 5 cm was seen in most cases and lymph nodes were not 
involved by tumor cells or up-to 3 lymph nodes involved in majority of 
specimens. The Nottingham prognostic index scoring in these cases 
provides information about prognosis and 5 years survival. 
Key words: Nottingham prognostic index, Histolopathological 
examination, Invasive ductal carcinoma of breast. 
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Introduction 

 
Breast cancer is the commonest malignancy 

affecting the females in Pakistan as in the rest of the 
world, with more than 1,000,000 cases occurring world 
wide annually. In United States of America (USA), each 
year approximately 100,000 new cases are diagnosed 
and approximately 30,000 patients die from this disease. 
1,2 In the United Kingdom (UK) 26,000 new cases and 
15,000 deaths occur each year. 3 Data published from 
various centre in Pakistan showed that breast cancer in 
female is on the top among malignancies and 
constitutes approximately 26.6% of all malignancies in 
northern Pakistan 4 and 20.8% in the southern part of 
the country. 5 In some regions of the world (North 
America, Western Europe and Australia) breast cancer 
mortality is finally beginning to fall, presumably because 

of the combined action of early diagnosis and improved 
therapy. Prognosis of breast carcinoma is related to a 
large variety of clinical and pathologic factors i.e. 
patient’s age, size of the tumor, histological type, 
grading, lymph node stage, lymphovascular invasion, 
excision margins, In situ component, hormone receptor 
status (Estrogen receptor, progesterone receptor and 
HER2), Ki-67, DNA analysis, P53 gene, bcl-2, 
Epidermal growth factor receptor, Transforming growth 
factor-a, pS2, Cathepsin D etc. 6-8 It is now accepted 
through out the world that the great majority of 
prognostic information required for therapeutic decision 
making is based on meticulous examination of breast 
cancer specimen. 

The Nottingham prognostic index (NPI) is a well 
established and widely used method of predicting 
survival of operable primary breast cancer. 9, 10  Three 
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factors such as tumor size (S), histologic grade (G) and 
lymph nodes involvement (L) by tumor cells used for 
calculation of NPI score. Tumor size was measured in 
cm. The scoring for histologic grade calculated was 
grade I = 1, grade II = 2 and grade III = 3. If No lymph 
node involved by tumor the score calculated was 1. If 1-
3 lymph nodes involved, the calculated score was 2 and 
if > 3 lymph nodes involved by tumor cells, the score 
calculated was 3. The NPI score was calculated by G + 
L + (S X 0.2). If NPI score is 2.0-2.4, the 5 years survival 
rate reported 93%. If score is >2.4-3.4 the survival rate 
predicted 85%. If score is >3.5-5.4, the 5 years survival 
rate was 70%. If score is > 5.4 than 5 years survival was 
50%.10,11 The Nottingham Tenovus primary breast 
cancer study was set up by Professor Roger Blamey in 
1974 and the main aim was to evaluate a wide range of 
potential prognostic factors. In 1982 Nottingham 
prognostic index in Nottingham city hospital, 
Nottingham, UK established for patients with operable 
primary breast cancer. This index was based on 
retrospective analysis of 9 factors in 387 patients. Only 
3 of the factors i.e. tumor size, stage of disease and 
tumor grade remained significant on data analysis. The 
index was subsequently validated in a prospective study 
of 320 patients.11 The NPI, based on assessment of 
tumor size, histological grade and lymph node stage is 
established as the most useful means of stratifying 
patients with invasive breast cancer for therapeutic 
management.12 The Nottingham method has been 
validated in several other studies and has been adopted 
for use in the breast cancer in United kingdom, the rest 
of Europe, the United States and is the system 
recommended by the International Union Against 
Cancer and the World Health Organization.12, 13  

Histological grading has become widely 
accepted as a powerful indicator of prognosis in breast 
cancer. Until recently, the most common grading 
systems for breast cancer used in the USA were the 
original Scarff-Bloom-Richardson (SBR) system based 
on combine nuclear grade, tubule formation and mitotic 
rate and the Black method which emphasizes nuclear 
grading and excludes consideration of tubules as 
criteria. In Europe, the Elston-Ellis introduces 
Nottingham grading system (modification of SBR 
grading system) is preferred and is becoming 
increasingly popular in the USA. 14  

The main stay of aiming for better prognosis is 
early diagnosis. A prognostic evaluation of the patients 
with breast cancer has become increasing important to 
reduce the mortality and morbidity rate in Pakistan. 15  

The objective of this study was to categorize the 
infiltrating ductal cell carcinoma of breast in mastectomy 
specimens according to Nottingham prognostic index on 
routine histopathological examination and to evaluate 
the prognosis of the tumor in patients. 
 

Material and Methods 
 

This study was conducted in pathology 
department of Pakistan Institute of Medical Sciences, 
Islamabad. 129 cases were retrieved from the records of 
department from January 2004 to December 2007. The 
gross examination of all the mastectomy specimens was 
conducted by measuring tumor sized, number of lymph 
nodes detectable and sections were taken from tumor, 
margins, deeper tissue and lymph nodes according to 
preset defined criteria. The sections were processed in 
automatic tissue processor. The blocks prepared, thin 
sections 3-4 micron cut by microtome. The prepared 
slides were stained by Hematoxylin and Eosin stain. All 
the cases of invasive ductal carcinoma of breast were 
examined by consultant pathologist according to 
Nottingham prognostic factors such as tumor size on 
gross examination, histologic grade of tumor and lymph 
node involvement by tumor on microscopy.  

 
Results 

 
A total of 129 female patients of invasive ductal 

carcinoma of breast were included in the study.  The 
age range was from 24-87 years. The largest age group 
of patients was 5th and 6th decade comprised of 34% 
and 27% respectively. Next age group of patients in 
frequency was 30-40 years, 61-70 years and 71-80 
years constituted 19%, 11% and 5%. Only 2% were in 
each category of 3rd and 9th decade. 

The tumor size ranged from 1-17 cm and 62% 
were up to 5 cm in diameter (Table-I). 

 
Table I: Distribution of cases according to 

tumor size (n=129) 
 

Size of Tumor (cm) NO: % 
0-2     23 18 
2.1-5     57 44 
5.1-10     40 31 
> 10     09 07 

 
Table II :Grading according to Nottingham 

Combined Histologic Grade (NCHG) of 
Infiltrating Ductal Carcinoma (n=129) 

 
Histologic Grade NCHG (Score) N0:    %  

(N-129) 
Well differentiated  Grade I     (3-5) 17     (15%) 
Moderately 
Differentiated 

Grade II    (6-7) 67     (58%) 

Poorly 
Differentiated 

 Grade III  (8-9) 32     (27%) 
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Table III: Distribution of Lymph nodes 
involvement microscopically (n= 65) 

Axillary Lymph nodes  No: % 
00 22 (34%) 
1-3 18 (28%) 
4-6 17 (26%) 
> 6 08 (12%) 
These cases were graded according to Nottingham 
combined histologic grade. 58% of the tumors were 
moderately differentiated grade II (score 6-7), 27% 
tumors were poorly differentiated grade III (score 8-9) 
and 15% were well differentiated grade I (score 3-5) 
(Table-II). 

The lymph nodes detected were in 65 (50.4%) 
out of 129 mastectomy specimens. In 66% of the cases 
out of 65, the lymph nodes were positive microscopically 
for metastasis. 34% of the lymph nodes were not 
involved by tumor cells. 1-3 lymph nodes were involved 
in 28% cases, 4-6 lymph nodes were involved in 26% 
cases and more than 6 lymph nodes were involved in 
12% cases (Table-III). 

 

Discussion 
 

Carcinoma breast is a common disease in 
females. The prognosis and treatment of this disease 
play a major role for patient. Nottingham prognostic 
index (NPI) included three most powerful traditional 
histopathological prognostic factors in breast cancer i) 
tumor size ii) histological grade iii) lymph node stage. 
These three factors considered to be gold standard by 
many to stratify patients with invasive breast cancer for 
therapeutic purpose.  

Knowledge of reliable indicators of prognosis is 
essential for prediction of survival in an individual newly 
diagnosed with breast cancer. Despite the fact that 
studies dating back to 1920 have shown the value of 
histologic grading, only recently there has been an 
acceptance of grade as an important prognostic factor 
for breast cancer. In the majority of studies, grading 
breast cancer has added prognostic information, despite 
the fact that there has not been a generally accepted 
method of grading. Although the Scarff-Bloom-
Richardson grading has been in use since 1950 and is 
the grading system of the World Health Organization, 
modifications by Elston and Ellis introduced Nottingham 
Combined Histological Grading (NCHG) has resulted in 
a widely accepted, reproducible grading system.14  

We are heavily dependent on the Western 
literature for scientific data, which may not be 
representative of Pakistani women with breast cancer 16. 
In Pakistan, 20% of the female patients with breast 
carcinoma report to the physician at an average of 3 
months after the discovery of growth. This is in contrast 
to western countries where most of the patients in the 
initial phase present to the clinicians with in 6 weeks. 

Many patients in our country, sometime report at such in 
advanced stage that management becomes 
impossible.17  

In this study, it was observed that 56% patients 
were pre-menopausal. The pattern of age distribution at 
the time of presentation in our institution was 
comparatively younger than reported by other Pakistani 
authors.16, 18 This could be due to availability of female 
surgeons in our institution, active role of pathology 
department to arrange awareness programs for 
community and easily available FNA facility. However 
triple assessment i.e. clinical examination, 
mammography and Fine needle aspiration cytology 
(FNAC) have great role in early diagnosis and recent 
treatment modalities for cure of patient.19  

Breast carcinoma in pre-menopausal women 
has the better prognosis. Relative survival declines after 
the age of 50 years and is particularly low in older 
women. As for as young women < 35 years are 
concerned, some studies have shown a prognosis 
similar to that in older patients, significantly higher risk 
for recurrence;  distant metastases and these patients 
tend to have higher grade tumor. 1  

The tumor size up to 5 cm reported in 62% 
cases in our study as compare to other local studies 
reported in 39% cases 15 and the Western counterparts 
reported up to 2 cm in most cases21. The differences 
might again be due to the fact that our patients usually 
present at advanced stage of the disease due to cultural 
inhibition, and in part due to complete lack of knowledge 
of the disease. It is well known now that tumor size 
strongly correlates with prognosis, disease free survival, 
tumor recurrence and increased mortality. The 
frequency of nodal metastases in patients with tumors 
smaller than 1 cm is 10% to 20%, and node negative 
patients with tumor tumors smaller than 1 cm have a 10 
year disease free survival rate of about 90%. A linear 
correlation has been found between size of the tumor 
and lymph node involvement 8. The larger group of 
invasive tumors of breast carcinoma was infiltrating duct 
carcinoma and histological grades in our study are 
comparable with other Pakistani authors. 15, 20, 22 

As regards axillary lymph node status, majority 
of our patients had microscopic evidence of metastatic 
disease with figures comparable to other local studies. 
The average is far greater than observed by western 
authors. Additionally, In our study 38% had involvement 
of more than 3 lymph nodes in contrast 71% in local 
study and 6.9% to 21% reported in western literature 15 , 

17 , 18. It has been proven without doubt that axillary 
lymph node status is the single most predictive factor for 
the out come of breast carcinoma and there is a 
corresponding decline in survival as the number of 
involved lymph nodes increases.14 Only 20% to 30% of 
node negative patients will develop recurrence within 10 
years, compared with about 70% of patients with axillary 
nodal involvement. The absolute number of involved 
nodes is also of prognostic importance; patients who 
have up to three lymph nodes involved by tumor have a 
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better prognosis than those with four or more involved 
nodes.14  

Sentinel lymph node biopsy has emerged 
rapidly as a potential alternative to axillary dissection for 
staging breast cancer and is sensitive and specific in 
predicting axillary dissection. Sentinel lymph node 
biopsy without axillary dissection is attractive because it 
may reduce the morbidity associated with axillary 
dissection. Both occult and non-occult metastases are 
more likely to be identified in sentinel nodes than in non-
sentinel nodes.23  

Although traditional histological factors of NPI 
are currently regarded as the gold standard in breast 
carcinoma indices based on molecular and genetic 
markers as mentioned by Eden and colleagues.24 In this 
study it has been observed that NPI factors play a 
significant role in operable breast cancer. If patient 
diagnose early based on tumor size, histological grade 
and lymph node stage followed by chemotherapy favors 
the good prognosis. 

For early diagnosis, health education programs 
through Lady Health Visitor’s (LHV), breast self 
examination through media, awareness programs for 
community in major health institutions, FNA, 
Mammography, Tru cut needle biopsy, facilities for 
stereotactic localization of occult lesions for FNAC or 
wire guided biopsy should be made available at major 
health centers in country. Nation wide programs 
regarding early diagnosis of breast cancer involving 
general practitioner, surgeons, radiologists, pathologists 
and community health worker should be started to 
reduce the morbidity and mortality in our country. 

NPI in primary breast cancer provides clue 
about prognosis and 5 years survival in parameters 
routinely used in histopathology departments in our 
country. The other parameters such as 
immunohistochemistry, tumor markers and molecular 
biology are expensive and not available in most of the 
setups in developing countries 

 

Conclusion 
 
According to NPI, histological grade II was the 
commonest, tumor size up-to 5 cm was seen in most 
cases and lymph nodes were not involved by tumor cells 
or up-to 3 lymph nodes involved in majority of 
specimens. The Nottingham prognostic index scoring in 
these cases provides information about prognosis and 5 
years survival. 
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