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 Abstract 

Objectives: To determine the frequency of patients with breast cancer who are 
diagnosed with metastatic spinal cord compression (MSCC) presenting to a 
tertiary care facility 
Study Design: Cross-sectional study. 
Study Setting and Duration: Department of Medicine, Shaukat Khanum 
Memorial Cancer Hospital and Research Centre, Lahore, Pakistan, from 05 
December 2024 to 05 June 2025 
Methodology: 100 females aged 25 to 65 years diagnosed with breast cancer 
were included using non-probability consecutive sampling. Cancer stages were 
identified via CT scans (by two board-certified radiologists), while participants 
with suspected MSCC received a spinal MRI. Analysis of data was done using 
SPSS 25. BMI was presented as mean ± standard deviation, and age and disease 
duration as median (IQR), while qualitative variables were presented as the 
frequency(%). The association between each effect modifier and MSCC was 
determined using the chi-square and Mann-Whitney U tests. All probability 
values of < 0.05 were considered significant. 
Results: The median age was 48(20) years, and the median disease duration 
was 17.0 (10.75). Metastatic spinal cord compression (MSCC) was found in 
20%. There was a statistically significant association between MSCC and tumor 
laterality (p = 0.008); there was a higher incidence of MSCC associated with 
right-sided breast cancer. Patients with MSCC have had significantly longer 
disease duration than those without MSCC (30 vs. 15.5 months; p < 0.001). 
The majority of participants presented with advanced-stage disease (III = 46%; 
IV = 22%). 
Conclusion: MSCC is a frequent complication of breast cancer, especially in 
patients with long-standing disease duration, as well as those with tumors on the 
right side of the breast.  
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Introduction: 
Breast cancer is one of the most prevalent cancers 
and the leading cause of cancer-related morbidity 
in the world, with spinal metastases occurring in 
19% of advanced breast cancer cases and 
frequently resulting in the development of an 
oncologic emergency called multiple spinal cord 
compression (MSCC)(1). Internationally, MSCC 
incidents occur in 9.6% of patients who develop 
spinal metastasis from breast, prostate, and lung 
cancers, translating to approximately 80 cases per 
million people annually(2). Of these 80 cases, 
approximately 38.5% of patients in the 2025 
cohort presented with some form of neurological 
dysfunction from the effects of the breast cancer 
metastasis(3). 
In Pakistan, the breast cancer incidence rate, based 
on WHO standards, is 34.23 per 100,000 women, 
with between 30% and 34% of women in major 
hospitals being diagnosed with metastatic 
disease(4). Research suggests that breast cancer is a 
significant contributing factor to malignant spinal 
cord compression (MSCC) and that 
approximately 21% of MSCC cases result from 
malignancies, primarily of the thoracic spine, 
which in this case is related to breast cancer(5). A 
report in 2025 from Pakistan indicated that there 
is a higher incidence of breast cancer-related 
MSCC in women under 50 years of age, showing 
their diagnosis has been presented late, leading to 
a higher risk of suffering from skeletal 
abnormalities due to MSCC(6). 
The purpose of this cross-sectional study 
conducted at a Lahore-based tertiary care hospital 
is to determine the frequency of MSCC in women 
with breast cancer while analyzing local patterns of 
breast cancer in the context of worldwide trends. 
Data describing the frequency of MSCC among 
Pakistani breast cancer patients are sparse and 
primarily cross-sectional, even though many 
patients in resource-limited settings may have 
advanced metastatic disease. This study will help 
fill this gap by providing data on early detection 
and management of MSCC in a high-incidence 
area, such as Punjab. 
 
 

Methodology: 
This cross-sectional study was performed at the 
Department of Medicine, Shaukat Khanum 
Memorial Cancer Hospital, and Research Centre 
in Lahore for a period of six months from 05 
December 2024 to 05 June 2025. A total of 100 
patients were sampled using a non-probability 
consecutive sampling method. The sample size was 
calculated from the WHO sample size calculator 
(95% confidence level, 9.5% margin of error, and 
assumed overall frequency of 66% for metastatic 
spinal cord compression in patients with breast 
carcinoma)(7). 
 
Inclusion criteria: The study participants 
included females between the ages of 25 and 65 
years who were diagnosed with breast carcinoma. 
 
Exclusion criteria: Patients who had an 
established history of chronic spinal cord 
compression, had suffered from spinal injury, had 
skeletal or muscular dystrophy, were either already 
diagnosed with metastatic disease, or had a 
previous diagnosis of breast carcinoma in the six 
months before this study were excluded from the 
study. 
Patients' attendants provided written informed 
consent before they were enrolled based on the 
criteria set forth in the protocol and were recruited 
into the study via the outpatient department 
(OPD). Demographic and clinical information 
(age, BMI, duration of breast cancer, lateralization, 
marital status, history of breastfeeding for > 6 
months, smoking more than 5 packs per year, 
alcohol consumption exceeding 20 ml daily, 
having a BP ≥ 140/90 mmHg, having diabetes 
with HbA1c > 6.5%, and any family history of 
breast cancer), staging of breast cancer using the 
TNM method were collected and documented by 
an experienced research assistant on a structured 
proforma. 
All patients underwent CT chest, abdomen, and 
pelvic scans for staging. In addition, patients with 
symptoms suggestive of spinal cord compression 
underwent whole spinal MRI. Both CT and MRI 
scans were interpreted by the same senior 
radiologist with at least 4 years of experience in 



The Research of Medical Science Review  
ISSN: 3007-1208 & 3007-1216  Volume 3, Issue 7, 2025 
 

https://medicalsciencereview.com            | Khan et al., 2025 | Page 3956 

their respective fields. The presence or absence of 
metastatic spinal cord compression was reported 
according to the predetermined operational 
definition. If spinal cord compression was 
identified, treatment was managed according to 
institutional standards of care. 
SPSS Version 25 was used to analyze all data 
collected in this study. A Shapiro-Wilk test was 
carried out to evaluate the normality of 
quantitative variables, such as age and dura-tion of 
disease, while the data were described as the 
median (interquartile range (IQR)) for 
quantitative variables and as the mean ± standard 
deviation (SD) for body mass index (BMI). 
Qualitative variables (marital status, comorbidities, 
tumor stage, and MSCC) were presented as 
frequency and percentage of subjects. 

Stratification was carried out to control for age, 
BMI, and duration of disease as effect modifiers 
when the data were stratified. To determine the 
association of categorical variables, the chi-square 
test was used, and for compar-ing non-parametric 
data, the Mann-Whitney U test was utilized. P-
value < 0.05 was considered statistically significant. 
 
Results: 
The study included a total of one hundred patients 
with a mean age of forty-eight years (±20.0). The 
average length of time had passed since they were 
diagnosed with breast cancer was seventeen 
months (IQR: 10.75). The average BMI (body 
mass index) for the group was twenty-six-point 
seventy-eight kg/m².  

 
Table I: Baseline characteristics of study population (n = 100) 

Variable Mean ± Standard Deviation (SD) 
Age (years) 48.0 (20.0) 
Duration (months) 17.0 (10.75) 
BMI (kg/m²) 26.78 ± 4.09 

Age and duration of disease written as median(IQR) 
 
The majority of the group, seventy-nine percent 
(79%), were married, and twenty-one percent 
(21%) were not. Breastfeeding had occurred in 
seventy percent (70%) of the patients. Smoking 
occurred in twelve percent (12%), and alcohol 
consumption occurred in six percent (6%) of 
patients. Hypertension was diagnosed in thirty-one 
percent (31%) of the group, and diabetes was 
diagnosed in twenty-five percent (25%). Positive 

family history existed in twenty-three percent (23%) 
of the patients. Twenty-two percent (22%) of 
patients were stage IV breast tumors and forty-six 
percent (46%) were stage III breast tumors; thirty-
two percent (32%) of breast tumors were at stage 
II. Additionally, twenty percent (20%) of patients 
had an MSCC, and eighty percent (80%) of 
patients did not have an MSCC. 

 
Table II: Distribution of categorical variables in study population (n = 100) 

Variable Category n=100 
Laterality Left 55  

Right 40  
Bilateral 5 

Marital Status Married 79  
Unmarried 21 

Breastfeeding Yes 70  
No 30 

Smoking Yes 12  
No 88 

Alcohol Yes 6 
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No 94 

Hypertension Yes 31  
No 69 

Diabetes Yes 25  
No 75 

Family History Yes 23  
No 77 

Stage (TNM) II 32  
III 46  
IV 22 

MSCC Present 20  
Absent 80 

TNM=Tumor, Node, Metastasis MSCC= Metastatic Spinal Cord Compression 
 
Patients with MSCC had a statistically significant 
association with laterality (p=0.008). For example, 
eighty-nine-point one percent (89.1%) of patients 
who had a left breast cancer diagnosis were 
MSCC-absent, while only 10.9% were MSCC-

present. Among the patients with a right breast 
cancer diagnosis, sixty-five percent (65.0%) were 
MSCC-absent, and thirty-five percent (35.0%) 
were MSCC-present. None of the patients who 
had bilateral breast cancer had MSCC. 

 
Table III: Association of laterality with metastatic spinal cord compression (MSCC) (n = 100) 

Variable Study groups p-value 
Laterality MSCC Absent n (%) MSCC Present n (%) 

Bilateral 5 (100.0) 0 (0.0) 
 

Left 49 (89.1) 6 (10.9) 
 

Right 26 (65.0) 14 (35.0) 0.008* 

Chi-square test. *p-value <0.05 is statistically 
significant. 
 
The duration of disease was significantly longer for 
patients who had an MSCC when compared to 
the duration of disease for patients who did not 

have an MSCC. The median duration of disease 
in the MSCC group was thirty months (IQR: 28.0) 
while the median duration of disease in the non-
MSCC group was fifteen-and-one-half months 
(IQR: 8.0) (p<0.001).  

 
Table IV: Comparison of duration of disease between MSCC groups (n = 100) 

Variable Study groups p-value 
MSCC Absent (Median, IQR) MSCC Present (Median, IQR) 

Duration(months) 15.50 (8.00) 30.00 (28.00) <0.001* 
Mann-Whitney U test. *p-value <0.05 is statistically significant. 
 
Discussion: 
In our tertiary care hospital cross-sectional study, 
we identified a 20% incidence of metastatic spinal 
cord compression (MSCC) in 100 patients with 
breast carcinoma, significantly associated with the 
presence of MSCC on the right side of the body (p 

= 0.008) and longer duration of disease (median of 
30.0 months vs. 15.5 months; p <0.001). 
Patients ranged in age from 48.0 years to 47.6 years 
(mean = 48.0 ± 20.0 years), with an average height 
of 26.78 kg/m². The mean BMI (Body Mass Index) 
for study subjects was equivalent to the overweight 
classification for South Asian populations. The 
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prevalence of hypertension (31%) and diabetes 
(25%) among study participants was comparable 
with the prevalence of hypertension (55%) 
reported among type 2 diabetes mellitus patients 
residing in similar geographic locations in a 2024 
meta-analysis; however, our cross-sectional study 
design included a much wider population than 
that in the prospective metabolic surgery study of 
patients with type 2 diabetes mellitus and BMI 
greater than 50 kg/m² and was limited to morbidly 
obese individuals who may have an increased risk 
of death due to their weight(8). Advanced stage 
(stage III; 46%; stage IV; 22%) diseases dominated 
the population in this study, contrasting with a 
similar study conducted in an Indian tertiary care 
center, where 46.8% of the population presented 
with stage III; however, there was a significantly 
higher proportion of skeletal metastases in the 
stage IV population (40.3%)(9). This suggests that 
our study population detected MSCC early using 
the hospital's established protocols for 
management of patients closely resembling those 
enrolled in other studies. 
In summary, our 20% MSCC transversal ratio is 
greater than general estimates of 9.6-12.6% for 
spinal metastases; however, it is comparable to a 
specific breast cancer incidence rate of 19% for 
advanced stages. A recent 2022 multidisciplinary 
cohort study reported 53/257 (20.6%) vertebral 
metastasis patients who also presented with spinal 
cord compression; the overall prevalence rate we 
report here mirrors that reported in their study, 
but from a larger multi-primary cohort with a high 
frequency of lung cancer patients(10). Other 
methodological differences exist between these 
two studies; for example, our study provides a 
cross-sectional snapshot of these patients, avoiding 
selection bias towards patients in acute 
presentations needing emergency admissions 
(27/53)(4). Another example is that in 2025, there 
was a large cohort study (n = 1009 spinal 
metastases; 52.4% male, mean age = 65 years), 
probably underrepresenting female breast cancer 
patients, likely producing diluted MSCC rates 
unable to be compared directly to those in our 
predominantly female-dominant implied 
group(11). 

The percentage of the right side with MSCC was 
higher than the left (35 and 10,9 per cent of cases), 
with no patients diagnosed with MSCC having 
bilateral disease, challenging the left-sided 
predominance reported for breast cancer. A study 
performed in Pakistan (2024) also demonstrated a 
higher percentage of three-dimensional imaging of 
ipsilateral axillary nodes was more common in the 
right-sided than the left-sided disease(12), which 
would also be consistent with our skew in prime 
MSCC; the authors of that study attributed this 
finding to differences in the anatomical venous 
drainage of the left and right side of the body and 
did not address this issue in their analysis, and 
their retrospective study design does not allow 
them to infer the duration of the disease or to 
prove causation. In contrast, many studies 
conducted on patients in Europe have also 
demonstrated that left-tumor predominance exists 
in patients without stratified incidence; therefore, 
while our MSCC-stratified association 
demonstrates novel findings between the right and 
left sides of the body, the absence of a bilateral 
patient with MSCC limits the generalizability of 
our results, as we were underpowered to 
determine the association(13,14). 
Those who have received treatment for dural 
metastases had significantly longer (median time 
of 30.0 months) remissions than those without. 
This reinforces the cumulative risk of metastases. 
The results of this study also correspond to the 
analysis of trends in survival post-surgical 
procedures for 2019 among patients with spinal 
metastases. Patients with breast cancer had longer 
periods of symptomatology before surgical 
intervention than any other primary tumor, and 
this is most likely the result of the predominantly 
long-term surgical intervention performed in the 
study population (Uriams, 2022)(15,16). This 
confirms the duration trend noted in our cohort 
of metastatic tumors, but shifts the 
immunotherapy context for the sustained disease 
process and thus restricts the usefulness of this 
comparison. 
With the majority of participants being either 
breastfeeding (70%), married (79%), or having a 
family history (23%) of this disease, the rates of 
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low smoking (12%) and alcohol consumption (6%) 
in these participants are not reflective of Western 
populations where smoking increases the chance 
of this disease due to vascular changes(17–19). 
The percentage of women who have high blood 
pressure (31%) and/or diabetes (25%) is much 
higher than the 2024 study women that reported 
55% of women had some kind of comorbid 
disease when combined (more than twice as much 
in urban areas compared to rural areas)(20). 
However, the referral bias from this tertiary center 
to patients with MSCC only represents a small 
portion (3.1%); therefore, we cannot adhere to the 
above-cited standard due to many areas of our 
referral criteria. Furthermore, if there are still no 
adjustments for non-obese patients who may also 
have diseases that correlate with the risk of MSCC, 
then establishing a causal link between the 
development of MSCC and the co-morbid 
diseases in this study would be difficult. 
 
Limitations of the Study: 
The recruitment of patients to clinical research 
studies at one medical center can create a referral 
distortion by treating advanced-stage patients as 
the only group to study in that area, when the 
majority of them were diagnosed with cancer 
through population-based studies. It has been 
found that patients self-reporting to be smokers or 
drinkers can therefore be under-reported(e.g., 
Luminal A 29.9% in the Pakistan 2024 study), and 
the lack of molecular subtyping, such as ER, PR, 
and HER2 type, generates another source of 
confounding outcomes in studies regarding 
prognosis. In addition, clinical studies that do not 
utilize imaging as a standard way of confirming 
patients with MSCC create an additional source of 
confounding outcomes in measuring prognosis in 
patients with or without historic imaging. 
Therefore, the inability to stratify patients with 
sorta known anterior spine disease into such 
outcomes based upon successful treatment is 
another source of confounding outcomes. 
Multicenter randomized longitudinal studies 
utilizing biomarkers are needed to correct the 
limitations and develop systematic evidence-based 

guidelines around initial treatment for this patient 
population. 
 
Conclusion: 
Patients suffering from breast cancer can face 
serious complications from spinal cord 
compression, particularly when the spinal cord is 
compressed through metastatic disease (spreading 
of cancer). One out of five patients in this study 
experienced spinal cord compression due to 
metastatic cancer. Prolonged duration of disease 
and right-sided tumors were associated with a 
significantly higher incidence of spinal cord 
compression. The high rate of patients presenting 
with advanced disease indicates that patients are 
not being diagnosed early enough, and screening 
efforts are not adequate. 
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