
ARTICLE  INFO 

Background: Making prognosis and identifying the patients at higher risk of 
mortality are important issues in breast cancer (BC) treatment. The aim of this study 
was to stratify BC case receiving mastectomy into prognostic risk categories using 
the Nottingham Prognostic Index (NPI). 

Conclusion: The current study found that 87.7% of the women with breast had 
moderate to poor prognosis at the time of diagnosis.  Patients are found to present 
late when the disease is advanced. 

Results: Approximately 35% of all BCs diagnosed in our institution had 
undergone mastectomy.  The mean age was 51.9 years. The mean size of the 
primary breast tumor was 5.8 cm and showed significant association with the 
histologic grade (P  =  0.001), nodal involvement (P  <  0.001), positive tumor 
margins (P = 0.027), and the cancer stage (P < 0.001).  Based on the NPI sores, 1.5% 
of the cases would have an excellent prognosis, 10.8% a good prognosis, 55.8% a 
moderate prognosis, and 31.9% a poor prognosis.  

Methods: This was a retrospective review from January 2002 to December 2014. 
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Methods

The aim of this study was to stratify BCs undergoing 
modified radical mastectomy into prognostic risk 
categories using the NPI.

of BC treatment. The universally acknowledged 
prognostic factors for  BCs are the age at diagnosis, 
tumor size, histologic type, tumor grade, lymph node 
status, metastases to other organs, estrogen and 
progesterone receptor expression, HER2 expression, 
and the proliferation index. Combining these factors 
is of greater clinical value than considering each in 
isolation, and this is the basis for a number of schemes 
that are used to group patients into various risk 
categories. One of such schemes is the Nottingham 
Prognostic Index (NPI), which we used to group 
Ghanaian women with BC into prognostic categories.

Study Design 
This was a retrospective study covering the period 

from 2002 to 2014. Data were collected from the 
Department of Pathology, School of Biomedical 

Introduction
Breast cancer (BC) is the most frequently 

1-3
diagnosed cancer in women globally and in Ghana.  
Previous institution-based publications on BC in 

4 5 Ghana and other African countries have found the 
disease to be common among younger women, with 

6-11advanced stage at presentation.  Unfortunately, 
none of the previous BC publications from Ghana 
included data on prognostic grouping of Ghanaian 
women diagnosed with the disease. A number of 
putative prognostic factors for human BC have been 
reported by the American Joint Committee on 
Cancer (AJCC). Recognizing the prognostic factors 
enables greater accuracy in predicting the outcome 
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The study did not include the following prognostic 
factors: estrogen receptor, progesterone receptor, and 
HER2 expression, which are not routinely performed 
but on request, and proliferation indices, which are 
not performed at all in our institution.

The cancer stage was determined using the TNM 
system (pathological) developed by AJCC, which 
uses the size of the primary tumor (T), nodal 
involvement (N), and presence of metastasis (M). 

Ethical consideration/informed consent

Calculation of the Nottingham Prognostic Index(NPI)

BCs were classified according to the World 
Health Organization histology classification of 

12breast tumors (WHO 2003).
Histologic grading of breast tumors was 

performed according to the modification of the 
Bloom-Richardson system by Elston and Ellis.  

Histopathology reports and slides of confirmed 
BC cases included in the study were reviewed. Of the 
total number, BC cases who had undergone 
mastectomy were selected and the clinicopathological 
characteristics of BCs were collected. 

The NPI is one of the most widely used prognostic 
indices for patients with invasive BC. The NPI was 
developed in 1982 to help in the management of 

13, 14
primary operable BC.  Multivariate analysis 
identified 3 factors to be significant: tumor grade, the 
number of lymph nodes involved, and the size of the 
tumor. These are viewed as the strongest independent 
predictors of outcome and make up the formula to 
calculate the prognostic score. Cutoff points were 
applied to divide patients into prognostic categories 
of excellent, good, moderate, and poor, and these 

15
correlate strongly with the survival rate.  Since the 

Data Collection

A positive tumor margin in this study was defined 
as the presence of malignant cells within 2 mm of the 
resection margins.  

1) All female BCs.

3) Receiving neoadjuvant chemotherapy prior to 
mastectomy without residual malignant cells.

Inclusion Criteria  

2)Well-fixed mastectomy specimens with 
axillary clearance.

Sciences, College of Health Sciences of the 
University of Ghana located at Korle-Bu. This 
institution reports between 5  ,000 and 8  ,000 
histology cases yearly. 

2) Poorly fixed female mastectomy specimens.

Exclusion Criteria
1) All male breast cancers.

Lymph node involvement (L) was scored as 1-3 
(No nodes: 1, 1-3 nodes: 2, and > 3 nodes: 3).

The NPI was calculated using the formula: 
NPI = G + L + (S × 0.2). 

BC cases were put into prognostic categories and 
5-year survival rates based on their NPI scores.

Data were entered into the SPSS software version 
18 (IBM, Chicago, USA). Frequency distributions and 
descriptive statistics were calculated. The associations 
between tumor variables were determined using 
Spearman’s correlation coefficient. Finally, BCs were 
categorized into prognostic groupings using the NPI. P 
values of < 0.05 were considered significant.

development of the NPI, attempts have been made by 
other researchers to improve its prognostic power, 
with limited success. Some people have suggested 
modifying the variables used to determine the index 
or combining additional markers with it, and others 

15,16 have used different statistical approaches.
However, to date, the original NPI remains the gold 
standard for stratifying BC patients into prognostic 
categories.

Data Analyses

1. Must be graded using the modified Bloom-
Richardson grading system.

2. Must have stated gross primary tumor size (cm).

BCs that met the following criteria were included 
in the calculation of the NPI:

3. Must have lymph nodes retrieved from the 
axillary content.

The NPI was calculated as follows:

Results
Clinicopathological Characteristics of Bcs
During the period under review 4,175 BCs were 

diagnosed in our institution, of which 1,473 (35.3%) 
received a mastectomy. There was a gradual rise in 
the proportion of mastectomy-receiving BC cases 
over the period (Figure 1).

The age of patients ranged from 14 to 94 years 
(M = 51.9 y, SD = 12.5), with the modal age group of 
40 to 49 years (27.9%) (Figure 2). 

The size of primary tumors ranged from 0.5 to 24 
cm, with a mean of 5.8 cm (SD  =  3.9). Half of the 
tumors were larger than 5.0 cm (T3) in diameter. This 
was followed by 595 (40.4%) tumors that were larger 
than 2.0 cm, but less than or equal to 5.0 cm (T2), and 
141 (9.6%) tumors that were 2.0 cm or less (T1). 

The major categories of BCs in this study were 
epithelial (97.2%), mesenchymal (1.0%), and 
fibroepithelial (0.95%). The great majority of the BC 

The most common primary presentation of BC 
was a painless palpable lump (N = 1467, 99.6%). A 
total of 669 (47.6%) women with palpable lumps had 
skin involvements. The duration of symptoms at 
presentation was available for 911 (61.8%) patients, 
of which 79.6% had reported after 3 months of 
illness (Table 1).  

Prognostication of BC and MRM
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Table 1. Symptoms and duration of BC at presentation

Variable

Primary complaint

Additional symptoms

Duration of symptoms
at presentation (months)

Nipple discharge
Palpable breast lump 

Laterality

Skin involvement
Other

1-3
4-6
7-9

10-12
13-24
> 24

 
Right breast
Left breast
Bilateral

6 (0.4%)
1467 (99.6%)
746 (50.9%)
713 (48.6%)

8 (0.5%)

699 (45.4%)
25 (1.7%)

186 (20.4%)
172 (18.9%)
108 (11.9%)
224 (24.6%)
134 (14.7%)
87 (9.5%)

N (%)

Figure 1. Trend in BC cases receiving mastectomy at Korle-Bu teaching hospital

Figure 2. Age distribution of BCs during the period of review

22 30-39 40-49 50-59 60-69
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Table 2. Histological types of BC  

Histological types of breast cancers

Epithelial

Mesenchymal

Fibroepithelial

Tumors of the nipple

Lymphoma
Total

 
Invasive ductal carcinoma, not otherwise 
specified (IDC-NOS)
Mucinous
Lobular
Ductal carcinoma in situ (DCIS)
Papillary
Neuroendocrine
Medullary
Apocrine
Cribriform
Tubular
Squamous cell carcinoma
secretory
Inflammatory
Sweat gland

Metaplastic
Sarcoma
Osteosarcoma
malignant peripheral nerve sheath tumor (MPNST)

Malignant phyllodes tumor

Paget’s disease

1432 (97.21%)
1296 (87.98%)

37 (2.51%)
31 (2.10%)
17 (1.15%)
17 (1.15%)
5 (0.33%)
9 (0.7%)
5 (0.33%)
4 (0.27%)
3 (0.20%)
4 (0.27%)
1 (0.06%)
1 (0.06%)
1 (0.06%)

15 (1.01%)
10 (0.67%)
3 (0.20%)
1 (0.06%)
1 (0.06%)

14 (0.95%)
14 (0.95%)

11 (0.74%)
11 (0.74%)

1 (0.06%)
1473

N (%)

A total of 1,458 (99%) cases undergoing 
mastectomy had Bloom-Richardson grading. Of this 
number, 42% were grade 2, 38.1% grade 3, and 
19.9% grade 1. The number of cases with nodal 
involvement was 976 (66.3%), with the mean 
number of nodes involved being 3.4 (SD  =  4.2, 
range: 1-42). Many (44%) of these cases had 

subtypes were invasive ductal carcinoma, not 
otherwise specified (IDC-NOS) (88.0%) (Table 2).

between 1 and 3 positive lymph nodes (Figure 3). In 
all, 56% had 4 or more positive lymph nodes.

A total of 1,426 (96.8%) BC cases undergoing 
mastectomy were pathologically staged. Of this 
number, 39.1% were stage III. The majority of cases 
were in stages III and IV combined (62.8%) (Figure 
3). Only of 47 (3.2%) cases were residual cancers.

A total of 202 (13.7%) of the BC cases 
undergoing mastectomy were incompletely excised.

Figure 3. TNM staging of BC cases
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Table 3. Association between BC prognosis indicators (By Spearman's Correlation) 

Table 4. Stratification of breast cancer cases (N = 1,451) into prognostic categories using the NPI 

 Tumor

NPI

Size         
Histologic 

N (%)

type 
Tumor

Prognosis

grade 
Positive

LN 
Tumor 

Expected 5-year survival rate

Stage 
Positive 
margins

Tumor Size
Histologic type
Tumor grade
Positive LN
Tumor stage
Positive margins

-
0.003
0.001
0.000
0.000
0.027

2.0-2.4
2.4-3.4
3.4-5.4
> 5.4

0.003
-

0.441
0.300
0.503
0.350

0.001
0.441

-
0.002
0.000
0.125

Excellent
Good

Moderate
Poor

22 (1.5%)
157 (10.8%)
810 (55.8%)
462 (31.9%)

0.000
0.300
0.002

-
0.003
0.003

0.000
0.503
0.000
0.003

-
0.001

93%
85%
70%
50%

0.027
0.350
0.125
0.003
0.001

-

Breast cancer is the most common malignancy 
among women in developed and developing 

1-3
countries, such as Ghana.  In the current study, 
35.3% of all histologically confirmed BCs had 
received mastectomy, with 51% of the women being 
younger than 50 years. This value seems to suggest 
that BC is still common among young Ghanaian 

4-6 
women, as is the case with other African countries.  
Patient’s age at histological diagnosis is an 
independent prognostic factor: the younger the age 

7, 8 the poorer the outcome after treatment. This have 
been the fate of the women in the current study. 

Women commonly presented with palpable 
breast lumps, with 47.9% having skin involvements. 
This seems to suggest that women with BC in current 
study only present to a health facility when the 
disease is obvious. This may be due to the fact that 
there is no population-based BC screening program 
in the country, so lesions are not detected until they 
become palpable. BC women in our study are not 
used to self-examination of their breasts, therefore 
they detect their BC only when the tumor is 

Nottingham Prognostic Index Calculation

Associations Between Tumor Variables

More than half (55.8%) had NPIs within between 
3.5 and 5.4, which translates into a moderate 
prognosis and an expected 5-year survival rate of 
70%. Only 1.5% had an excellent prognosis and an 
expected 5-year survival rate of 93% (Table 4). The 
remaining 87.7% had moderate to poor prognosis. 

Discussion 

The size of the primary tumor was significantly 
correlated with histologic type (P  =  0.002), tumor 
grade (P = 0.001), positive lymph nodes (P < 0.001), 
positive tumor margins (P  =  0.027) and the tumor 
stage (P  <  0.001). There were also significant 
positive associations between other tumor variables 
(Table 3).

A total of 1,451 (98.5%) of the cases receiving 
mastectomy met the criteria for the calculation of the NPI. 

obviously large to be felt accidentally. The current 
findings are in accord with some institution-based 
studies in Africa, which found that the disease was 

10common in young women,  and that women with BC 
6, 11

presented late,  with large advanced tumors with 
9, 11 

skin involvement.
The great majority (79.6%) of women with BC 

presented late (after 12 weeks) to health facilities, 
with advanced diseases. Late presentation of BC to 
health facilities in Ghana has been attributed to a 
prior visit to prayer camps, stigmatization of women 
with the disease, the wait-and-see attitude of 
patients, ignorance about the disease, financial 
hardship, and the hostile attitude of hospital workers 

9 ,11
and the hospital environment.  Studies in 

17 18 19 
Nigerian,  Tunisian,  and South African women
similarly found the presentation of the disease to be 
late. Literature from other parts of the world for the 
past 30 years indicates that survival is worse for 

20-23
women with longer duration of symptoms.  
Furthermore, the current findings are similar to the 
studies in the UK in the early 80s and late 90s (when 
routine BC screening was not commonplace), which 
found that most women with BC presented late with 
symptoms of the advanced disease and that there was 

24, 25a need for early detection and treatment.  It is 
expected that early diagnosis and treatment would 
lead to a reduction in disease severity or mortality. 

24For instance, Burgees et al.,  who defined patient 
delay as 12 weeks of symptoms before the first visit 
to the general practitioner (GP), found that 90% of 
their patients delayed ≥  12 weeks in seeing the GP, 
and that patient delay was associated with clinical 
tumor sizes greater than  4 cm (P  =  0.0002) and a 
higher incidence of locally advanced and metastatic 
disease (P = 0.001). There is evidence, however, that 
the duration of symptoms may not be associated with 
survival. Dennis et al and Fisher et al found that 
about 20% of the patients visited the GP at about 4 to 
8 weeks after symptoms onset and concluded that 
survival after the symptoms have appeared is not 
related to the duration of the symptomatic period but 
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The mean primary tumors size in our study was 
large (5.8 cm) and showed significant positive 
associations with the histological grade (P = 0.001), 
nodal involvement (P < 0.001), and the tumor stage 
(P  <  0.001). The size of primary breast tumor is an 
independent prognostic factor and, together with 

28 
nodal involvement, is used for staging BC. Studies 
have shown that women with large primary are more 
likely to have positive lymph nodes and hence poor 

28, 29 
prognosis. In the present study, 50% of the women 
had tumor sizes of greater than 5 cm, indicating that 
the majority of the women had a poor outcome and 
low survival rate. This, however, differs from Wo et 

30al  who showed that very small tumors can equally 
have extensive lymph node involvement and hence 
poor survival rate. 

Invasive ductal carcinoma, not otherwise 
specified (IDC-NOS) was the most common 
histological subtype of BC in this study similar to 

31, 32
other studies.  The grade of a breast tumor is 

33, 34directly related to prognosis,  and the 5-year 
35, 36

survival.  The higher the tumor grade, the lower 
35, 36 the 5-year survival rate. The great majority 

(80.1%) of the cases in this study were of high 
histological grade, and this may translate into a poor 
prognosis and a low 5-year survival rate. This 
finding is similar to the 76% prevalence of grade 3 
tumors in Ghanaian women in the study of Stark et 

37
al,  who compared Ghanaian women with African 
American and white women diagnosed with BC.

to established pathological criteria such as rate of 
growth, the tumor size, lymph node involvement, the 
number and location of lymph nodes involved, blood 
vessel invasion, and the presence of systemic 

26, 27metastases.  These apparently conflicting results 
may be explained by differences in the cutoffs used 
to define delay.

The number of involved lymph nodes is a very 
38, 39

important prognostic factor for invasive cancers.  
It is associated with a lower survival rate, high 
recurrence rate, decreased time to recurrence, and 

38
treatment failure.  Disease-free survival (DFS) and 
overall survival diminish with each additional 

40
positive axillary node.  It has been shown that about 
70% of patients with nodal involvement will develop 
recurrence after mastectomy, and patients with 4 or 
more lymph nodes involved have a worse prognosis 

41-compared with those having fewer nodes involved.
43

 Survival rate decreases with increased nodal 
involvement. With no nodal involvement, the 10-
year DFS rate is between 70% and 80%. This rate 
declines to 35% to 40% when there are 1 to 3 positive 
nodes, and to 10% to 15% when ≥  10 nodes are 

44 
involved. The current study found that 44% of the 
cases had 1 to 3 positive lymph nodes, while about 
56% had 4 or more positive lymph nodes. This is 

45
consistent with Jatoi et al,  who found the hazard 
ratios for patients with 1 to 3 and ≥ 4 positive nodes 
to be 1.2 (95% CI, 0.8 to 1.9) and 2.5 (95% CI, 1.8 to 

3.4), respectively. They concluded that patients with 
≥  4 involved nodes at diagnosis had a significantly 
poorer outcome after relapse compared with node-
negative cases, regardless of the duration of the 
disease-free period. Our results suggest that nodal 
metastasis is a marker of an aggressive phenotype as 
well as being a diagnostic marker at a later point in 
the natural history of BC. Thus, the majority of 
women in this study are expected to be at increased 
risk for recurrence of the disease after mastectomy, 
treatment failure, and survival rates less than 40%.

The cancer stage at histological diagnosis 
showed strong positive associations with the 
histological grade (P  <  0.001), and positive tumor 
margins (P = 0.001). The stage of BC determines the 
treatment option and the prognosis of tumors after 

46, 47
the treatment.  The higher the stage at diagnosis, 

46the shorter the 5-year survival rate.  The majority of 
the BC patients in this study had stage III or IV 
cancers at the time of histological diagnosis and 
potentially a poor outcome of the disease, even with 

48, 49 
treatment, and a low 5-year survival rate.
Furthermore, the large percentage of advanced-stage 
BCs in this study differs from the results of the study 

45of Walters et al  in Canada, where they found that 
82.9% of the BC patients were in stage I or II, while 
only 17.1% had stage III or IV cancer.  

The NPI is one of the most widely used 
prognostic indices for the management of patients 

13, 14, 56
with primary operable invasive BC.  It is the gold 
standard for stratifying BC patients into prognostic 
categories as excellent, good, moderate, and poor, 

15 which correlate strongly with the survival rate. Data 
on the survival of BC patients after definitive 
diagnosis and treatment is nonexistent in Ghana. 
Available data from some African countries with 
limited resources for BC screening, diagnosis, and 

16, 19, 57-59treatment showed varied results  compared 
60, 61

with the United States of America and Canada,  
where effective screening and treatment and cancer 
registries are present. In the current study, based on 
the NPI scores, 31.9% of the women would have a 
poor prognosis, with an expected 5-year survival rate 
of 50%; 55.8% would have a moderate prognosis, 
with an expected 5-year survival of 70%; and only 
1.5% would have an excellent prognosis, with an 
expected 5-year survival of 93%. The proportion of 
women with poor prognosis (31.9%) in this study is 
higher than the values observed in the Gambia 

59 58
(12.5%)  and Nigeria (24.5% and 25.6%),  but 
performs less than some African countries such as 
Uganda (56.4%) and South Afr ica (64%,  

In this study, positive tumor margin frequency of 
13.7% was found in mastectomy specimens. This 
value is close to the 12% for total mastectomies in 
Sheikh et al,50 but lower than the 20% in the study of 

51
Walters et al.  These women are therefore 

52, 53potentially at risk of developing local recurrence  
54, 55 

and systemic disease.
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time of diagnosis. Patients were found to present late 
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