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Abstract

Background: Computed tomography (CT) of the chest and/or abdomen is usually done in patients with breast
cancer for staging regardless of their grade, size, lymph node, or clinical signs/symptoms in Nigeria. This
study aimed to determine the diagnostic yield of chest and upper abdominal CT for metastasis, metastatic
pattern, and incidental findings in patients with breast cancer in our environment.

Methodology: A retrospective study of all 300 confirmed breast cancer patients who reported for chest/
abdominal computed tomographic scans in a tertiary diagnostic center in Lagos between October 2021
and December 2021. Data were extracted from their CT images/radiological reports and analyzed using
SPSS version 23 for Windows, P <0.05.

Results: Three hundred patients with established breast cancer were examined, within the age range of
24-83 years, median of 51 years, and mean of 50.91 = 11.9 years. The majority were female 298 (99.3%) and
within the 50-59-year (101, 33.7%) age group. Most had unilateral breast cancer 286 (95%) with left-sided
predominance (146, 49%). Metastasis was seen in 183 (61%) patients with nodes being the most common
site 158 (52.7%). Solitary metastasis was seen in 91 (30.3%) of the participants, predominating in the lymph
nodes 69 (23%), followed by lungs 17 (5.7%), P < 0.01. Two-organ involvement was in 59 (19.7%), and the
most common combination was lung and node 32 (10.7%), followed by liver and node 8 (2.7%). Metastasis
was most common in the 50-59-year age group, 64 (21.3%).

Conclusion: Chest and abdominal CT yielded a definitive diagnosis of metastasis in more than 50% of the
patients. The most common structure affected was the lymph nodes. Chest CT is therefore imperative in
patients with late presentation of breast cancer.
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INTRODUCTION women."l Late presentation is the hallmark of breast cancer

in Nigeria and Africa, in spite of the increased awareness

Breast cancer is the second-leading cause of death in

women and is the most common cancer among Nigerian
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of the disease, most of the women presenting with Stage
IV or advanced disease.!"

Several imaging modalities are utilized in the diagnosis and
management of breast cancer.” Traditionally, chest X-ray
was used as a screening tool for the detection of metastasis
in breast cancer patients, as it was widely available and
cheap.P! It, however, has very low sensitivity.! Computed
tomography (CT) scans of the chest and abdomen are
currently utilized for this purpose.> CT chest has been
shown to be more sensitive and can reliably evaluate the
structures in the chest and upper abdomen including but
not limited to the lung parenchyma, mediastinum, axial
skeleton, lymph nodes, and liver. False-positive rates of up
to 14% have, however, been noted.l! This low specificity
poses a significant challenge in its routine use. False-positive
results can result in unnecessary further investigations,
delay in treatment, and patient anxiety.l”

Several studies have debated the use of chest CT, especially
in newly diagnosed early breast cancer as metastasis is seen
in <3% of cases.®” In some countries, CT staging is
done based on certain criteria which include tumor size,
clinical signs, symptoms, or laboratory values suggesting
the presence of metastasis, clinically positive axillary
nodes, large tumors, or aggressive biology; however,
currently in Nigeria, all patients able to afford the study,
regardless of the above are staged. Other studies have also
tested the use of CT in other areas, such as assessing the
breast tumor size in comparison with pathologic sizes.!")
Incidental findings of breast lesions have also been noted
in CT scan of the chest with indications untelated to
breast cancer."! Of pertinent note is the fact that CT has
adverse complications due to its high ionizing radiation.
Breast cancer risk may increase in patients with multiple
chest and cardiac CTs." There is a need to ensure that
chest CT is necessary for breast cancer patients in our
environment.

This study aimed to evaluate the diagnostic yield, metastatic
pattern, and incidental findings in chest CT scan of patients
with breast cancer in our environment.

METHODOLOGY

Study design
The study was done in accordance with the “Principles of
the Helsinki Declaration.”

Ethical approval for the study was obtained from the
LUTH Health Research Ethics Committee, approval
number ADM/DCST/HREC/APP/3317. Informed
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consent was also obtained from all participants on the
inclusion of their data for research.

This was a cross-sectional study of 300 women, referred
to a tertiary diagnostic center for chest CT on account
of established breast cancer between October 2021 and
December 2021. The cases were diagnosed using histology.
Data were extracted manually from the CT images and
reports. The ages of the participants were recorded. Other
pertinent information such as the site of the breast mass,
metastasis to structures, and incidental findings were also
recorded.

Inclusion and exclusion criteria

All women who presented at the center with histologically
diagnosed breast cancer in all stages were included in the
study. Exclusion criteria included those without breast
cancer, those without histologic confirmation, metastasis
from other sites, and those who did not consent to their
data being used for research.

Imaging technique

The CT machine is a 256-slice scanner, Aquilion CXL,
manufactured by Toshiba Medical Systems in 2012 at
Tochigi, Japan.

At our center, all scans are acquired in volumetric mode,
with the scans extending from the thoracic inlet to the mid-
abdomen. Patients were imaged in the supine position in
suspended deep inspiration with arms extended overhead
to reduce beam hardening artifact. An intravenous line is
secured in the antecubital fossa for contrast administration.
The acquired CT images were reconstructed into soft-tissue
mediastinal window (20-30 kernel) and lung window (in
sharp algorithm, 60—80 kernel) and in 1.2-1.5 mm section
thickness for interpretations.

The CT chest protocol included a nonenhanced phase,
followed by intravenous injection of iodinated contrast
medium (120 mL) at a flow rate of 5 mL/s. Arterial (delay,
30 s) and portal venous (delay, 60s) scans were obtained
for optimal enhancement of the soft tissues.

Image analysis

The images were reviewed by two independent radiologists
and also correlated with the reports issued. The lungs,
pleura, heart and great vessels, hila, and abdominal organs
were all assessed for metastatic lesions, such as masses,
bone deposits, lymph node enlargement with width
>10 mm, liver masses, renal/adrenal masses, ascites, and
pleural effusion. The findings were entered into a pro
forma.
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Statistical analysis

Data were checked for errors and uniformity and analyzed
using Microsoft Excel software and IBM SPSS Statistics
for Windows, version 23 (IBM Corp., Armonk, N.Y.,
USA) for windows. Results were presented as frequencies
and tables. The Chi-square and #tests were used to assess
associations between the key outcomes and categorical and
continuous variables, respectively. The level of significance
was set at P < 0.05.

RESULTS

A total number of 300 participants with established breast
cancer who came to the tertiary diagnostic center for chest
CT between the period of October 2021 and December
2021 were included in the study. Their ages ranged from 24
to 83 years; mean age was 50.91 * 11.9 years. The majority
of the participants were between ages 50 and 59 years,
making up 33.7% of the population and the least in the
20-29-year age group 5 (1.7%) [Table 1]. The majority of
the participants were female 298 (99.3%).

Unilateral breast cancer was seen in the majority of the
participants 286 (95%) with left-sided predominance
146 (49%) [Figure 1a and b]. Only 14 (5.0%) of the patients
presented with bilateral breast cancer [Figure 2].

The majority, 183 (61%), of the participants had metastasis,
giving a high diagnostic yield. The age group most affected
by metastasis was the 5059 years of age 64 (33.7%). Least
metastasis was seen in the 20—-29-year age Group 2 (2.8%)
[Table 2|. Metastasis was found in lymph nodes, lungs,
liver, and bone.

Out of the 183 participants that had metastasis, the majority,
91 (30.3%), had spread to just a single site (P < 0.01),
predominating in the regional lymph nodes 69 (23%). The
most common structure affected was the lymph nodes
158 (52.7%) and the least is the liver 32 (10.7%) [Table 3].

Multisite involvement was seen in fewer participants —
59 (19.7%) had metastasis in two sites, 21 participants
(7.0%) in three sites, and 12 (4.0%) in 4 sites. The most
common double site affectation was nodal/lung and nodal/
liver at 32 (10.7%) and 8 (2.7%), respectively, as seen in
Figure 3. Single to quadruple site metastasis were all most
common in the 50-59-year age group [Table 4].

Ancillary findings included pleural effusion in 31 (10.3%),
followed by hepatomegaly 10 (4.3%) and ascites (1%0).

Incidental findings were found in the participants and they
included cardiomegaly (24%) and liver cysts 22 (7.3%) [Table 5].
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Table 1: Age-group frequency distribution of participants

Age group Frequency (%)
20-29 5(1.7)
30-39 51 (17.0)
40-49 72 (24.0)
50-59 101 (33.7)
60-69 50 (16.7)
70-79 15 (5.0)
80-89 6(2.0)
Total 300 (100.0)

Table 2: Frequency distribution of presence of metastasis in
each age group

Age group Frequency (%)
No metastasis Metastasis

20-29 3(2.6) 2(0.7)
30-39 25 (21.4) 26 (8.7)
40-49 25 (21.4) 47 (15.7)
50-59 37 (31.6) 64 (21.3)
60-69 21 (17.9) 29 (9.7)
70-79 4(3.4) 11 (3.7)
80-89 2 (1.7) 4 (1.3)
Total 117 (39.0) 183 (61)

Table 3: Structures affected by metastasis and their
frequency distribution

Metastasis Frequency (183; 100%)
Nodal 158 (86.3)
Pulmonary 81 (44.3)
Liver 32 (17.5)
Bone 49 (26.8)

Figure 1: (a and b) Contrast-enhanced computed tomography scan of
the upper chest in mediastinal and lung windows shows a right breast
mass with an ipsilateral large nodal and lung metastasis

DISCUSSION

Breast cancer is the most common type of cancer in women
in Nigeria.'*!! It has been seen presenting at a younger age
in African women than in their Caucasian counterparts.!"’!
In this study, 300 established breast cancer participants
were assessed with ages ranging from 24 to 83 years and a
mean age of 50.91 * 11.9 years. Similar findings were seen
in the study of Sharma and Singh with an age range of
23-90 years." Their mean age differed slightly at 44.6 years,
likely because they had a larger number of participants.
The majority of the participants were between ages 50 and
59 years, making up 34.5% of the population and the least
in the 20—29-year age group (1.7%). This is similar to those
described in Caucasians with the age range of 5556 years.
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Table 4: The multiplicity of metastatic sites in each age group

Age-group No metastasis (%) Solitary site (%) Double site (%) Triple site (%) Quad site (%) Total (%)
20-29 3(2.6) 1(1.9) 1(1.7) 0 0 5(1.7)
30-39 25 (21.4) 8 (8.8) 14 (23.7) 3(14.3) 1(8.3) 51(17.0)
40-49 25 (21.4) 23 (25.3) 13 (22.0) 6 (28.6) 5(41.7) 72 (24.0)
50-59 37 (31.6) 30 (33.0) 22 (37.3) 6 (28.6) 6 (50.0) 101 (33.7)
60-69 21(17.9) 21(23.9) 4(6.8) 4 (19.0) 0 50 (16.7)
70-79 4(3.4) 5(5.5) 4(6.8) 2(9.5) 0 15 (5.0)
80-89 2(1.7) 3(3.3) 1(1.7) 0 0 6(2.0)
Total 117 (39.0) 91(30.3) 59 (19.7) 21(7.0) 12 (4.0) 300 (100)
Table 5: Ancillary and incidental findings in the study
Frequency (58; 100%)

Ancillary findings

Ascites 3(1.0) M pulm/bone

Pleural effusion 31(10.3)

Hepatomegaly 10 (4.3)
Incidental findings = pulm/liver

Cardiomegaly 24 (8.0)

Renal cysts 7 (2.3) )

Liver cysts 22 (7.3) ¥ node/liver

Uterine myoma 13 (4.3)

Degenerative spine disease 14 (4.7) pulm/soft tissue

Prostatomegaly 1(0.3)

m unilateral right breast
m unilateral left breast

= bilateral

Figure 2: Location of breast mass

The majority of the participants had unilateral breast
cancer (95%). This finding is comparable with those
of other studies which document a higher incidence of
unilateral breast cancer.!'""! Unilateral breast cancer was
also more common in the left breast similar to findings in
other studies.""") Some studies have demonstrated that the
unilaterality of breast cancer depends on the country of
birth but not age.”” An Icelandic study also suggested there
may be a connection between left-handedness in women
and left breast cancer in women <45 years of age.!"”

The age group most affected by metastasis was the
50-59 years of age (36.4%) with few in the 20—29-year age
group, similar to findings in Chen ¢# a/’s study.* A contrary
finding was seen in Sharma and Singh who noted that
metastasis was more common in patients <40 years.I"” This
may be due to the smaller number of patients with metastasis
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Figure 3: Pie chart showing double metastatic sites

in their study (12 patients) compared with 186 patients in
this study. Awareness may also be more in the younger age
group in our populace making them present eatly.

Metastatic lesions were seen in 183 (61%) of the
participants, depicting a good diagnostic yield of chest
CT in breast cancer (overall yield of 56.9%). This yield
is much higher than described in other studies with a
significantly higher sample size, in which a diagnostic yield
of 1%—4% was documented.®* The high yield may also
be due to the late presentation of breast cancer described
in our environment.!"”! Most of the other studies were also
conducted in patients with early breast cancer.

The majority of participants with metastasis had solitary site
involvement 91 (30.7%). The sites affected by metastasis
were nodes (including both regional and distant), lungs,
liver, and bone as seen in other studies. Berman ez 2/.”* and
Patanaphan ef a/.?" also noted solitary site metastasis in the
majority of their participants. The pattern of multiplicity
of sites was similar to what is described in this study.

The most and least common solitary sites affected in this
study were nodal (52.6%) and liver (10.7%), respectively, as
opposed to the studies of Berman ¢f a/*! and Patanaphan
et al?¥ that noted bones as the most common site of
metastasis. They also, however, had liver as the least
common site. The discrepancy may be due to the fewer
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number of participants in this study. Berman ez @/ also
did not include nodal metastasis in their findings. James
et al. also mentioned the lung as the most frequent site,
however, in their study nodal metastasis referred to distant
sites only, accounting for the contrast to this study.*
According to Kutomi ez al., CT is useful at predicting nodal
metastasis using size (>10 mm), shape, and presence of
central fat determined using Hounsfield units of the region
of interest.”!

Multiple site affectation has also been described in the
middle-aged population in other studies.>*"! Most common
multiple metastatic combination in this study was nodal/
lung followed by node/liver. This was seen more commonly
in patients older than 40 years, in line with what was
described in Chen ef al’s population-based analysis on
comparison of patterns and prognosis among distant
metastatic breast cancer patients.”!! Multiple metastatic sites
are often associated with a poorer prognosis, compared
with single-site metastasis.

Very few of the participants had ancillary metastatic
findings, which included pleural effusion 31 (10.3%).
Malignant pleural effusion is a common finding in cancers
and affects 15% of all patients with cancer,* within the
range obtained in this study. The difference in prevalence
may be because only one type of cancer is discussed in
this study.

Incidental radiologic findings are common in clinical
practice and research and are findings not directly related to
the specific pathology being assessed.”” The predominant
incidental finding in this study was cardiomegaly 5 (8.6%).
Cardiac pathologies have been described in breast cancer
patients, both pre- and posttherapy. This is because
radiation, and other treatments can cause rigidity of cardiac
tissue with resultant cardiac problems such as hypertension
and myocardial ischemia.? Some of the patients may have
had preexisting hypertension. Other incidental findings
include hepatic cysts.

The appropriateness of CT staging in Stage 1 and 2
cancers has been discussed in literature, some studies
state that there is a clear lack of evidence for the use
of CT in asymptomatic individuals.”’ At present in our
environment, both asymptomatic and symptomatic
patients are screened and followed up annually with
posttreatment CTs.

Limitation
This study was limited to a tertiary diagnostic center which
may also skew the findings. Limited clinical information
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such as the clinical stage of breast cancer was also not
available.

CONCLUSION

This study showed that chest and abdomen CT scans have
a high diagnostic yield in metastasis of breast cancer in our
environment. The pattern in which the cancer spread from
the primary site to other sites was assessed, having nodes
(both regional and distal) as the most common affected site
of metastasis. The most frequent metastatic combination
was seen in nodal and lung, The predominant incidental
finding was cardiomegaly.

Recommendations for future research

A multi-institutional study involving a much larger number
of participants on CT in the detection of metastasis in
breast cancer patients is recommended.

Studies regarding its use in asymptomatic and early-stage
breast cancer in our environment.
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