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Centrally Located Breast Cancer Is More Aggressive in Bahraini Patients
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ABSTRACT

Introduction: Breast cancer behaves differently according to the primary tumor location. Medially located
breast tumors were thought to have a worse prognosis than laterally located breast tumors. Studies showed
that central tumors tend to present at a relatively more advanced stage with more features of a locally advanced
disease. Lateral, medial, and central breast tumors are not well studied in Bahrain and worldwide; therefore, we
aimed to clarify the incidence & clinicopathological characteristics of each and to explore the impact of primary
tumor location on the prognosis.

Materials and Methods: This is a cross-sectional, retrospective review involving 233 consecutive breast cancer
Bahraini female patients that were divided into 3 groups in relation to primary tumor location: lateral, medial,
and central. Pertinent clinicopathological variables were analyzed in relation to the primary tumor localization
in the breast.

Results: Lateral breast cancer patients (N=133, 57.1%), medial breast cancer patients (N=64, 27.5%), and central
breast cancer patients (N=36, 15.4%). Chi-square test showed a significant association between central tumor
location and tumor size (p-value=0.008), lymph node status (p-value=0.010), and tumor stage (p-value=<0.001).

Conclusion: This is the first study from Bahrain regarding the possible impact of primary tumor location on
the outcome of breast cancer. Although the lateral breast tumors have the highest incidence, the central tumors
were more likely to present with a locally advanced disease, larger than 5 cm tumor size, and axillary lymph
node metastasis. They also tended to have a higher ratio of lymphovascular invasion and HER2 over expression.
Multicenter meta-analysis is needed to evaluate the real impact of primary tumor location and internal mammary
lymph node evaluation on the outcome of breast cancer.

Key words: Breast cancer, Lateral, Medial, Central, Bahrain, Size of tumor, Tumor stage

INTRODUCTION

Breast cancer is the most common malignancy in females worldwide.
It surpasses lung cancer and has accounted for about 2.3 million new
cases in 2020 (11.7% of all cancers)'. In Bahrain, breast cancer had the
highest incidence among all malignancies. In the year 2020, 244 new
breast cancer cases were diagnosed, constituting 20.1% of all the newly
diagnosed cancers in Bahrain?. In recent years, breast cancer mortality
in the developed countries has decreased, yet it is still one of the most
common causes of death from cancer in less developed countries®. In

Bahrain, breast cancer attributed to 11.1% of cancer related mortality
in 2020, only second to lung cancer?.

The prognosis of breast cancer is related to several clinicopathological
variables. Factors associated with worse prognosis include: younger
age at diagnosis, primary tumor size, tumor grade, negative hormonal
receptors, overexpression of human epidermal growth factor (HER2),
ipsilateral positive axillary lymph node involvement, lymphovascular
invasion. Therefore, it is important to stratify breast cancer according to the
clinicopathological characteristics to improve management strategies®.
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The impact of tumor location on prognosis is less understood both
quantitively and qualitatively. The most frequent site of tumor location
is in the upper outer quadrant (UOQ) of the breast. It is associated
with better survival when compared with other quadrants®®. While if
the tumor is located primarily in the medial quadrants of the breast it
is associated with lower survival rates than the lateral ones, despite a
lower incidence of axillary lymph node metastasis®. This fact could
be explained based on the proximity to internal mammary lymph
nodes, which are not usually evaluated or biopsied in breast cancer
management>'%!!, On the other hand, centrally located breast cancer
(subareola & nipple) has shown a higher incidence of axillary lymph
node metastasis in some studies>'.

This study aims to report the distribution of breast cancer according
to location of the primary tumor among Bahraini women, the
clinicopathological characteristics of each location, and to explore the
impact of primary tumor location on the prognosis.

MATERIALS AND METHODS

This is a cross-sectional, retrospective review of a particular ethnic
population thatinvolved 238 consecutive Bahraini breast cancer patients
diagnosed between August 1999 and October 2021. All patients were
treated by the first, second, and last author in governmental and private
hospitals affiliated to the Arabian Gulf University (AGU) (Salmaniya
Medical Complex, Al Kindi Hospital and Al Salam Specialist Hospital).
Three synchronous bilateral breast cancer and two malignant phyllodes
patients were excluded leaving 233 patients who were subjected to this
study. The patients were divided into 3 groups according to the primary
tumor location: lateral (includes upper outer and lower outer quadrant
tumors), medial (includes upper inner and lower inner quadrant
tumors), and central (includes all central subareolar and nipple tumors)
groups. (Figure 1)

Central Central

Medial
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Figure 1: Primary breast tumor location map adopted in this study

The following clinical variables were analyzed in each location: mean
age at diagnosis (below 40 and above or equal to 40 years of age),
nulliparity, history of breast feeding, early menarche (11 years and
below), late menopause (50 years and above), age at first delivery
(less than 30 and above or equal to 30 years of age), prolonged use of
oral contraceptive pills (OCP), use of hormonal replacement therapy
(HRT), past history of malignancy, and family history of malignancy
for breast, ovarian, colonic, and prostate cancers, menopausal status,
recurrence of the primary tumor, site of recurrence (local or distant)
and five-year survival rate.

The following pathological variables were analyzed in each location:
tumor size (5 cm and below and above 5 cm), lymph node status,
metastasis at presentation (MO or MI1), vascular and lymphatic

invasion, estrogen and progesterone receptors (ER/PR), HER?2 status,
tumor stage: early (TO0, T1, T2, NO-N2, MO0), locally advanced (T3, T4,
NO0-N2, MO) or distant metastasis (Any T, any N, M1), and tumor grade
(grade 1, II and III).

Statistical analysis was performed using SPSS software for Windows
version 28.0 (SPSS Inc., Chicago, IL, USA). Qualitative variables
were summarized using descriptive statistics and were reported as
frequencies and percentages. Quantitative variables were presented as
means and standard deviations. Clustered bar chart was used to present
the association between two categorical variables. Chi-Square test was
used to determine whether there is a significant association between
two categorical variables. Two-sided p-value < 0.05 was considered
statistically significant.

RESULTS

The 233 patients were divided into three groups; the lateral breast cancer
patients (N=133, 57.1%), the medial breast cancer patients (N=64, 27.5%),
and the central breast cancer patients (N=36, 15.4%). (Table 1)

Table 1: Distribution of tumor location

Tumor Location N (%)
Lateral 133 (57.1)
Medial 64 (27.5)
Central 36 (15.4)

Clinical Variables: The results of Chi-Square test of the association
between all clinical variables analyzed and tumor location (lateral,
medial and central) showed no statistically significant differences
(p-value). (Table 2)

Late menopause was in 23.2% of breast cancer patients but was noticed
higher in the central breast cancer patients (N=5, 38.5).

Recurrence was higher in the medial breast cancer patients (N=14,
25%) and similar in the lateral and the central breast cancer patient
groups (N=25, 20.8%, N=7, 20.6%). Local recurrence was higher in
the medial breast cancer patients (N=5, 8.5%) but distant recurrence
was higher in the central and the lateral breast cancer patients’ groups
(N=5, 16.7%, N=18, 14.6%), respectively.

Regarding the mean age between the three locations showed that
central breast cancer patients presented 4 years younger than the lateral
breast cancer patients.

Pathological Variables

The results of Chi-Square test of the association between pathological
characteristics and tumor location (Table 3) showed a significant
association between tumor location (lateral, medial and central) and
tumor size:(y*=9.712, df=2; p-value=0.008), lymph node status:
(x*=9.271, df=2; p-value=0.010), and tumor stage:(}>=27.861, df=6;
p-value<0.001).

Regarding tumor size, p-value was 0.008. Tumors with sizes less than
or equal to 5cm were higher in the medial and the lateral breast cancer
patients, (N=56, 87.5%, N=116, 87.2%), respectively. The tumor with
sizes above 5 cm was highest in the central breast cancer patients
(N=12, 33.3%), while the lateral and the medial were almost the same
(around 12.5% each). (Figure 2)

Regarding positive axillary lymph node status, p-value was 0.010. It

was the highest in the central breast cancer patients (N=25, 69.4%),
followed by the lateral breast cancer patients (N=74, 55.6%). The
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Table 2: Association between clinical variables and tumor location

Tumor Location Total
Clinical Characteristics Classification  Lateral Medial Central ot P-value
No. of Patients % No. of Patients % No. of Patients % No. %
. <40 23 173 12 188 12 333 47 202
Age at diagnosis (Years) 110 827 52 813 24 667 186 798 098
. Yes 31 233 12 188 9 25 52 223
Nulliparity No 102 767 52 813 27 75 181 777 07V
. . Yes 95 714 46 73 25 694 166 715
History of breastfeeding No 13 8.6 17 27 1 306 66 284 0.930
Yes 21 181 12 22 6 171 39 19
Early menarche No 95 819 42 778 29 829 166 81 0.778
Late menona Yes 13 24 4 167 5 35 2 232 oo
¢ menopause No 45 776 20 833 8 615 73 768
<30 year 84 66.1 45 738 27 750 156  69.6
Age at 1st delivery >=3( year 12 9.5 4 6.5 1 2.8 17 7.6 0.610
No children 31 244 12 197 8 22 51 228
Yes 28 217 21 344 6 167 55 243
Use of OCP No 101 783 40 656 30 33 171 757 082
Yes 3 23 3 48 1 28 7 3.1
Use of HRT No 127 97.7 60 952 35 972 222 969 64
. 4 Yes 2 15 4 63 0 00 6 26
Past history of malignancy -\ 129 985 60 937 36 100 225 974 008
Family history of Yes 41 3.1 26 406 11 306 78 336 o
malignancy No 91 689 38 594 25 694 154 664
Yes 61 459 28 444 15 417 104 4438
Menopause status No 72 541 35 556 21 583 128 552 0002
Yes 25 208 14 25 7 206 46 219
Recurrence of tumor No 95 792 42 75 27 794 164 781 0807
Local 5 41 5 85 2 67 12 56
Site of recurrence Distant 18 146 7 119 5 167 30 142 0759
Metastasis
No 100 813 47 797 23 767 170 802
Yes 90 81.1 43 768 25 893 158 81
Five-year survival rate No 17 153 9 16.1 2 7.1 28 144  0.618
Lost follow up 4 36 4 711 36 9 46
Mean Age at diagnosis
(Yours) MoaniS 50.92+11.54 49.19+10.70 47.44+11.66
100.0%
Tumor location
[ Lateral
W Mviedial
[l Central
BO0%
i 60.0%
g
&

40.0%
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Tumor size

Figure 2: Association between tumor location and tumor size
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Table 3: Association between pathological variables and tumor location

Tumor Location

Pathological Characteristics  Classification Lateral Medial Central P-value
No. of Patients % No. of Patients % No. of Patients %
<
Tumor size <5 116 87.2 56 87.5 24 66.7 0.008
>5 17 12.8 8 12.5 12 333
Positive 74 55.6 25 39.1 25 69.4
Lymph node status ; 0.010
Negative 59 44 4 39 60.9 11 30.6
M, 61 459 33 51.6 23 63.9
Metastasis M, 5 3.8 2 3.1 1 2.8 0.439
M, 67 50.4 29 453 12 33.3
Positive 54 43.5 27 443 18 52.9
Vascular and lymph invasion Negative 68 54.8 33 54.1 14 412 0.432
Unknown 2 1.6 1 1.6 2 5.9
Positi 2.1 4 . 2 .
ER/PR receptors os1t1\./e 77 6 0 65.6 3 69.7 0.697
Negative 47 37.9 21 34.4 10 30.3
HER? status P051t1\./e 47 36.4 23 359 14 43.8 0719
Negative 82 63.6 41 64.1 18 56.3
Early 97 72.9 50 78.1 15 41.7
Locally Advanced 18 13.5 6 9.4 16 44 .4
Tumor Stage i i <0.001
g Distant metastasis 14 105 7 109 5 56
M1)
Early multi focal 4 3 1 1.6 3 8.3
Grade i 14 11.5 6 10.2 0
Grade of primary tumor Grade 11 56 459 28 47.5 20 60.6 0452
Grade iii 47 38.5 21 35.6 11 333
Not assessable 5 4.1 4 6.8 2 6.1

60.0%

20.0%

0%

Negative

lymph node status

Positive

Figure 3: Association between tumor location and lymph node status

Twmor location

B Lateral
Bl Medial
B Central

1577



Centrally Located Breast Cancer Is More Aggressive in Bahraini Patients

80.0%

60.0%

40.0%

FPercent

200%

0%

Early

Locally Advanced

Tumor location

B Lateral
B Medial
[l Central

Advanced (M1) Early multi focal

Tumor Stage

Figure 4: Association between tumor location and tumor stage

lowest positive axillary lymph node status was in the medial breast
cancer patients (N=25, 39.1%). (Figure 3)

Regarding tumor stage analysis was statistically significant
(p-value=<0.001). The early tumor stage was higher in both the medial
and lateral breast cancer patients (N=50, 78.1%; N=97, 72.9%). (Figure 4)

The locally advanced tumor stage was higher in the central breast
cancer patients (N=16, 44%), followed by the lateral (N=18, 13.5%)
and the medial (N=6, 9.4%) respectively. The distant metastasis stage
(M1) was high in both the medial and the lateral breast cancer patients
(N=7, 10.9%, N=14, 10.5%) respectively. (Figure 4)

The other pathological variables did not show significant p-value but
showed higher incidence of vascular and lymphatic invasion in the
central breast cancer patients (N=18, 52.9%) while the medial and
the lateral breast cancer patients were similar (N=27, 44.3%, N=54,
43.5%) respectively. HER2 was highest in the central breast cancer
patients (N=14, 43.8%), Grade of the tumor, showed highest grade 11
results in the central breast cancer patients (N=20, 60.6%), while grade
III results were almost the same in the three locations.

Regarding metastasis and ER/PR, those variables did not show any
difference between different locations.

DISCUSSION

Location of the primary tumor is considered one of the auxiliary factors
that might affect the prognosis of breast cancer. There is relatively
good evidence in the literature that central tumors tend to be associated
with a more locally advanced disease, a higher risk of local recurrence,
a higher risk of distant metastasis, and thus a reduced prognosis'>-'¢.
However, the current standard of care management limits the impact
of primary tumor location to the choice of the most appropriate type of
surgery for local control and cosmetic considerations, with no impact
on the type of systemic treatment modalities. This study revisits this
issue by reviewing the pertinent clinicopathological aspects in a group
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of Bahraini population.

In this study, two-thirds of the patients (57.1%) were in the lateral
group, and less than one third were in the medial group, and one-
sixth of the patients were in the central group. This is consistent with
medical literature. Lohrisch et al'* and Zucali et al'’, reported a 65.7%
and 61.5% lateral location, respectively. It has been suggested that
the higher incidence of benign and malignant diseases of the breast
in the lateral location is due to the presence of the largest amount of
breast tissue in this location's. Despite the fact that the central group
included the lowest number of patients in this study, the most important
observations were related to this group.

Among our study group, the ratio of patients presenting at an age
younger than 40 years was highest in the centrally located tumors
(33%), compared to around 18 % in both of the medial and lateral
location groups. Younger age at diagnosis is usually associated with
more aggressive features of breast cancer'*?.

Among our study group, the relative ratio of tumor size larger than 5
cm was the highest in the central group. This is similar to the report
by Rummel et al., they suggested that central breast tumors present
with larger tumor sizes because they are more difficult to detect
mammographically?. Patients might also find difficulties in detecting
tumors below the nipple areola complex leading to a delay in medical
consultation®.

Our results showed that central tumors had the highest risk of positive
axillary lymph nodes. The ratio of axillary lymph node involvement
was 69.4%, 55.6%, 39.1%in the central, lateral, and medial groups
respectively. This finding is similar to many other published
studies™*1224,

The propensity of central and lateral tumors to have a higher ratio of
axillary lymph node involvement is most likely a reflection of a closer
proximity to the axillary lymph nodes rather than a less aggressive
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nature of tumors in the medial location. In fact, some researchers
believe that medial location might be associated with a higher chance
of occult or overt internal mammary lymph node metastases!'!!42528,
According to the current protocols of breast cancer management,
internal mammary lymph node are usually ignored, either due to habit,
lack of a specific investigation, or difficulty in obtaining biopsies!?*",
A Korean study on medial tumors with negative axillary lymph nodes
showed a poorer prognosis!®. They suggested that because internal
mammary lymph nodes were not evaluated, patients with negative
axillary lymph nodes but potentially positive internal mammary lymph
nodes might had a lower chance of receiving chemotherapy!'®. To
improve the algorithm of treatment in medial breast cancer patients,
this fact is worth considering. Two studies published in 2001 showed
that sentinel lymph node biopsies of the internal mammary lymph
nodes might be positive in 9-45% of cases?®*. Marco Colleoni et al.
recommended to evaluate the sentinel internal mammary nodes in
medial tumors either by biopsy or new imaging techniques such as
lymphoscintigraphy and positron emission tomography scanning?.
Targeting internal mammary lymph nodes with radiotherapy showed a
favorable outcome and improved local control in high-risk early breast
cancer patients'. The expected hazard, however, will be a potentially
higher radiotoxicity to the pericardium.

Among our study group, the presence of a locally advanced disease
was 44.4%, 13.5%, 9.4% in the central, lateral and medial groups
respectively. Recurrence with distant metastases was highest in the
central location (16.7%). Lateral breast cancer patients presented at
an early stage in 72.9%, tumor size less Scm in 87.2 %, and positive
axillary lymph nodes in 55.6%. If compared with medial and central
locations, lateral location can be considered the best prognosis of the
three locations. This was also concluded in other studies?.

Among our study group, the centrally located tumors were found to
have a higher incidence of vascular and lymphatic invasion and HER-2
overexpression yet it was statistically not significant.

Critiques: Although a statistically significant association between
a central location and a locally advanced disease, a larger than 5 cm
tumor size, and axillary lymph nodes metastasis was demonstrated
in this study, the low number of patients limited statistically based
conclusions of the other clinical pertinent variables. A global limitation
in literature is that some studies stratified locations to a medial
hemisphere and a lateral hemisphere of the breast, while others (like
our study) used the lateral, medial, and central stratifications. This calls
for further multicenter meta-analysis to explore the prognostic impact
of primary breast cancer location.

CONCLUSION

This is the first study from Bahrain regarding the possible impact of
primary tumor location on the outcome of breast cancer. Although
the lateral breast tumors have the highest incidence, the central
tumors were more likely to present with a locally advanced disease,
larger than 5 cm tumor size, and axillary lymph nodes metastasis.
They also tended to have a higher ratio of lymphovascular invasion
and HER?2 overexpression. Multicenter meta-analysis is needed to
evaluate the real impact of primary tumor location and internal
mammary lymph node evaluation on the outcome of breast cancer.
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