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Introduction
In osteoporosis (OP), a systemic skeletal disorder, 

decreased bone density and degradation within the bone 
micro-architecture contribute to an increased fragile 
nature and a higher risk of fractures [1]. Based on the 
cause, it is divided into primary and secondary OP.

Primary OP consists of type 1 (postmenopausal) 
and type 2 (senile) OP. The biochemical phenomenon 
known as postmenopausal osteoporosis (OP) is typified 
by low bone mass and weakened microarchitecture as a 

result of the estrogens' no longer having a direct influence 
on osteoclasts [2]. Secondary OP is caused by a variety 
of disorders or medication use. Changes in lifestyle, 
genetic diseases, hypogonadal conditions, endocrine 
diseases, gastrointestinal diseases, hematological 
diseases, rheumatological and autoimmune diseases, 
neurological and musculoskeletal system difficulties, 
smoking and alcohol use, weight loss, and drugs 
(aromatase inhibitors, chemotherapeutics, etc.) are all 
potential causes [3].
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Menopause causes rapid bone loss. Women may experience 
a loss up to 30% of their bone density over the first five years 
after menopause if estrogen is not present. Some chemotherapy 
agents used in breast cancer patients develop premature 
menopauses as well as elevate the possibility of osteoporotic 
fractures in these patients at early ages [4,5]. 

Bone mineral density (BMD), Z- and T-scores were all low 
in breast cancer patients, whereas the proportion of bone loss 
and osteoporosis were high [6]. 

As a consequence of this, according to current National 
Comprehensive Cancer Network guidelines, women receiving 
aromatase inhibitor (AI) treatment for breast cancer should have 
their BMD monitored with a baseline scan and then on a regular 
basis after that [7].

No research has been done to compare the efficacy of 
osteoporosis treatment in individuals with a history of breast 
cancer with those who have not. The focus of this study was 
to look into how BMD levels were affected by radiotherapy, 
chemotherapy, and breast cancer history both before and one 
year after osteoporosis treatment. 

Materials and methods
Study design
This study was conducted after obtaining approval 

(Protocol No. P202300018 dated 31.03.2023) in the format 
required by the clinical research ethics committee of the local 
institute and under the principles set forth in the declaration 
of Helsinki. The study procedure was clarified to those who 
participated, and their written informed consent was collected in 
the manner mandated by the local institute's ethical committee.

This is a retrospective case-control study included 32 
patients with breast cancer and a control group of 33 age-
matched patients with osteoporosis, totaling 65 female cases. 
The records of 65 female patients who were followed up in 
the physical medicine and rehabilitation outpatient clinic were 
diagnosed with postmenopausal OP for the first time by lumbar 
and/or femoral neck BMD scanning were evaluated.

Stable breast cancer and OP patients who have a history 
of chemotherapy and/or radiotherapy but have not received 
chemotherapy and/or radiotherapy in the last 5 years, group 1 
(n=32, patient group), those with OP diagnosis compatible with 
age and body mass index, group 2 (n=33, control group) were 
included in the study. Patients under 50 years of age, who had an 
additional disease other than a cancer history or were diagnosed 
with an additional disease during follow-up, were using irregular 
medication and were excluded from the study.

Demographics and Disease Characteristics
Demographic characteristics, total lumbar and femoral 

neck BMD levels, and biochemical parameters of all patients 
were recorded. Patients were questioned whether they had 
suffered a fracture or not.

The cancer stage of the patients with a history of cancer 
is presented in Table 1 with TNM (tumor, lymph node, 
metastasis) staging [8]. Oestrogen positivity, chemotherapy, and 
radiotherapy histories were questioned.

BMD measurements were conducted by a dual-energy 
x-ray absorptiometry (DEXA) instrument. Lumbar spine (L1-
L4) total score and hip region (femoral neck), T-scores, and 
serum biochemical parameters measured according to standard 
protocols were recorded (T0). In all patient groups, 1200 mg 
calcium carbonate and vitamin D3 were administered along with 
alendronate (70 mg/wk) to correct the existing hypocalcemia 
and prevent hypocalcemia during treatment. Patients who 

Stage Notes
Stage 0 This N0 M0
Stage 1
1a
1b

Tmic N0 M0/T1 N0 M0
T0 Nmic M0/Tmic Nmic M0/T1 Nmic M0

Stage 2
2a
2b

T0 N1 M0/T1 N1 M0/T2 N0 M0
T2 N1 M0/T3 N0 M0

Stage 3
3a
3b
3c

T0 N2 M0/T1 N2 M0/T2 N2 M0/T3 N1 M0/T3 N2 M0
T4 N0 M0/T4 N1 M0/T4 N2 M0
T1-4 N3 M0

Stage 4 Any T, Any N, M1
T: tumor, N: regional lymph nodes, M: metastasis, is: in situ, mic: micro invasion

Table 1 TNM staging of breast cancer

attended regular check-ups and continued their medication were 
included. The (T1) values of the patients at the end of the first 
year were recorded. 

Statistical analysis
It was found that 28 patients would be enough for each 

group to produce a power of 80% with a significance of 0.05, 
provided an effect size of 0.4 (Cohen’s d) for the sample size. 
With a 10% standard deviation, the effect size was computed to 
find a 10% variation in the DEXA screening recommendation. 

The Statistical Package for Social Sciences (SPSS) 22.0 
for Windows was used to analyze the data. In descriptive 
statistics, data were expressed as median (25%-75% quartile 
range) for continuous variables, frequency, and percentage 
(%) for nominal variables. Normality was evaluated with the 
Kolmogorov-Smirnov test. None of the continuous variables 
were normally distributed. The Wilcoxon Signed Rank test was 
utilized to assess statistically significant variations in the group's 
repeated measurements. Statistically, the difference between the 
groups was evaluated with the Mann-Whitney-U test. p<0.05 
scores were considered significant.

Results
The median age of the patient group was 58.2 years, 

whereas that of the control group was 57.6 years (p=0.182). The 
patient group's body mass index (BMI) was 29.5 kg/m2, while 
that of the control group was 29.7 kg/m2 (p=0.895). The patient 
and control groups shared similar demographic features. No 
fractures occurred in either patient group.

Patient Group (n=32) 
n (%), 
Median
(%25-%75 quartile range)

Number of patients receiving 
chemotherapy

32 (100)

Number of patients receiving 
radiotherapy

13 (40.6)

Number of patients who 
underwent surgery

32 (100)

Affected breast
Right
Left
Bilateral

19 (59.4)
13 (40.6)
0

Stage
1a
2a
2b
3a

7 (21.9)
8 (25.0)
9 (28.1)
8 (25.0)

Untreated time (years) 7.28 (5.12-8.25)

Table 2 Disease characteristics of patients with breast 
cancer: 
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All of the patients had received chemotherapy after 
surgery and were estrogen receptor-positive (n=32, 100%). The 
characteristics of the disease are presented in Table 2.

In terms of pre-treatment parameters between the groups, 
the patient group had lower serum Ca levels and a lower 
femoral neck T-score than the control group (p=0.038, p=0.007, 
respectively). In the first year, the two groups' results did not 
differ from one another (p>0.05), but when the change within the 
group was examined, the increase in the femoral neck T-score and 
serum Ca levels was significant in the patient group (p=0.027, 
p=0.001, respectively), while the change in the control group 
was not significant (p>0.05) (Tables 3-5). 

The pre- and post-treatment evaluation results of the 
patients who had radiotherapy (n=13) and those who did not 
receive radiotherapy (n=19) are presented in Table 6.

The femoral neck BMD levels in the patients who 
underwent radiotherapy were lower at the beginning and after 
the treatment than the patients who did not receive radiotherapy 
(p=0.021, p=0.024, respectively), and the post-treatment 
recovery was not different (p>0.05) (Table 6).

Discussion
In our study, the effect of breast cancer history and bone 

mineral density (BMD) on postmenopausal osteoporosis (OP) 
treatment was investigated.

Parameter
Patient Group(n=32)
Median 
(%25-%75 
quartile range)

Control Group (n=33)
Median 
(%25-%75 
quartile range)

p

L1-4 total T score -2.90 (-3.50_-1.95) -2.80 (-3.12_-2.01) 0.171
Femur neck T score -2.85 (-3.45_-2.10) -2.15 (-2.92_-1.90) 0.038
Serum Ca (mg/dl) 7.10 (6.70-9.12) 9.80 (8.80-.11.15) 0.007
Serum P (mg/dl) 3.45 (2.85-4.40) 3.20 (2.91-3.98) 0.092
Serum ALP (U/l) 47.30 (31.15-94.22) 46.50 (34.15-97.24) 0.134
Serum PTH (ng/L) 28.12 (17.60-56.22) 26.20 (19.25-57.18) 0.592
Serum calcidiol (ng/mL) 21.18 (17.20-26.30) 23.45 (18.35-32.64) 0.357
Serum osteocalcin(µg/L) 9.60 (6.58-12.65) 8.85 (7.78-11.72) 0.172

 BMD: Bone mineral density, Ca: calcium, P: phosphorus ALP: alkaline 
phosphatase, PTH: parathormone

Table 3 Comparison of pretreatment (T0) BMD and biochemical parameters of the groups

BMD: Bone mineral density, Ca: calcium, P: phosphorus ALP: alkaline 
phosphatase, PTH: parathormone

Parameters

Patient Group(n=32)
Median 
(%25-%75 
quartile range)

Control Group (n=33)
Median 
(%25-%75 
quartile range)

p

Total lumbar (L1-4) T score -2.60 (-3.32_-1.12) -2.50 (-3.00_-1.92) 0.532
Total femoral neck T score -2.05 (-3.01_-1.54) -2.08 (-2.97_-2.06) 0.427
Serum Ca (mg/dl) 9.80 (8.62-11.38) 9.90 (8.70-11.15) 0.918
Serum P (mg/dl) 3.60 (2.92-4.32) 3.50 (3.04-4.25) 0.134
Serum ALP (U/l) 46.50 (21.12-98.24) 47.10 (27.18-96.44) 0.262
Serum PTH (ng/L) 28.21 (18.72-60.15) 26.95 (21.35-58.32) 0.098
Serum Calcidiol (ng/mL) 22.48(18.61-32.78) 22.50 (19.61-35.44) 0.699
Serum Osteocalcin (µg/L) 9.62 (7.76-11.28) 9.15 (7.92-11.05) 0.128

Table 4 Comparison of BMD and biochemical parameters of the groups at the 1st year of treatment (T1)

Ca: calcium, P: phosphate, ALP: alkaline phosphatase, PTH: parathormone

Parameters

Patient Group(n=32)
Median 
(%25-%75 quartile range)

Control Group (n=33)
Median 
(%25-%75 quartile range)

p

Total lumbar (L1-4) T score 0.30 (0.18-0.80) 0.21 (0.16-0.69) 0.589
Total femoral neck T score 0.68 (0.37-0.80) 0.10 (-0.21-0.52) 0.027
Serum Ca (mg/dl) 2.26 (1.77_2.85) 0.0 (-0.10_0.10) 0.001
Serum P (mg/dl) 0.17 (-0.08-0.25) 0.25 (0.13-0.32) 0.253
Serum ALP (U/l) -0.80 (-6.97-0.60) -0.80 (-10.03-4.02) 0.940
Serum PTH (ng/L) 1.12 (0.09-3.93) 1.14 (0.75-2.10) 0.637
Serum Calcidiol (ng/mL) 1.41 (1.30-6.48) 1.29 (-0.95-2.80) 0.076
Serum Osteocalcin (µg/L) 0.02 (-1.37-1.18) 0.14 (-0.67-0.30) 0.154

Table 5 Comparison of treatment changes in patient and control groups
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Before treatment, femoral neck T-score and serum Ca 
levels were lower in the patient group than in the control group. 
There was no difference between groups for the first year, but 
when the change within a group was examined, only the patient 
group showed a significant increase in femoral neck T-score 
and serum Ca levels. Patients who received radiotherapy had 
lower femoral neck BMD levels before and after treatment than 
those who did not receive radiotherapy, and the post-treatment 
recovery was not different.

OP and breast cancer are prevalent diseases that affect 
people of similar ages in the postmenopausal period. This means 
that the primary risk factor for OP is estrogen deficiency while 
excess estrogen after menopause is considered to be the key risk 
factor for breast cancer [9]. 

Bisphosphonate therapy improves BMD in postmenopausal 
women using AI and premenopausal women with breast cancer 
who become amenorrheic throughout treatment, according to 
randomized, placebo-controlled clinical trials [10]. 

Bisphosphonates are the current gold standard for oral 
therapeutics in osteoporosis [11]. 

In our study, similar results were obtained at the end of the 
treatment between the patients diagnosed with osteoporosis and 
regardless of their history of breast cancer, and the patients who 
received and did not receive RT as a subgroup analysis. 

In a study monitoring breast cancer patients scheduled for 
cytotoxic chemotherapy were assessed by measuring BMD in 
the 6th month before the start of chemotherapy, the percentage 
decreases in BMD in the lumbar spine, femoral neck and total hip 
were found to be   − 2,36 ± 2,90, − 2,63 ± 3,79 and  − 2,08 ± 2,80, 
respectively [12].

In our study, the patient group had lower femoral neck 
T-scores and serum Ca levels before treatment. This implies that 
BMD measures are impacted by breast cancer therapy. In the 
literature, which supports our hypothesis, BMD was assessed 
before starting AI treatment and at the 6th month of treatment 
in 45 patients included in a study by Erbag et al. [13] Femoral 
T-scores and BMD levels significantly decreased in the analysis 
of the patients with two measurement findings. In the analysis of 
the patients with two measurement results, a significant decrease 
was found in the femoral T-score and BMD values. When the 
lumbar vertebra T-scores of the patients were compared, it was 
found that the second measured vertebra T-score, Z-score, and 
BMD values were significantly lower. Based on these findings, 
it has been shown that AI treatment significantly affects BMD 
even in the first 6 months [13].

Following treatment, our study found no differences 
between the two groups. There was a significant increase in 
femoral neck T-score and serum calcium levels in the patient 
group after 1 year of treatment, but the control group did not 
experience any notable changes. Similarly in the literature, in 
a 2-year randomized double-blind placebo-controlled study by 
Greenspan et al. [14,15] weekly oral risedronate therapy was 
found to be beneficial for spine and hip BMD in postmenopausal 
breast cancer women with or without AI therapy.

In breast cancer, RT can be applied to the breast after breast-
conserving surgery, to the chest wall, and regional lymph nodes 
after mastectomy. RT is used as palliative treatment in metastatic 
breast cancer [16]. Radiation-related bone complications include 
malignancy, fractures, growth arrest, and osteopenia. Certain 
complications, including osteopenia, can be reversed, and the 

Parameters
Administered RT (n=13)
Median 
(%25-%75 quartile range)

No RT (n=19)
Median 
(%25-%75 quartile range)

    P

T0 T1 T0 T1 P* P# P&

Total lumbar (L1-4) 
T score

-3.05
(-3.50_-2.31)

-2.75
(-3.32_-2.15)

-2.82
(-3.21_-1.95)

-2.57
(-2.80_-1.12) 0.246 0.392 0.308

Total femoral neck 
T score

-3.05
(-3.45_-2.32)

-2.38
(-3.01_-1.91)

-2.75
(-2.98_-2.10)

-1.81
(-2.56_-1.54) 0.024 0.021 0.127

Serum Ca (mg/dl) 7.05
(6.70-8.50)

9.72 
(8.62-10.30)

7.24
(6.90-9.12)

9.95
(9.17-11.38) 0.542 0.724 0.361

Serum P (mg/dl) 3.30
(2.85-3.47)

3.45 
(2.92-4.01)

3.55
(3.27-4.40)

3.75
(3.18-4.32) 0.458 0.337 0.872

Serum ALP (U/l) 46.65
(31.15-84.50)

45.58
(21.12-86.77)

48.27
(40.26-94.22)

47.63
(42.60-98.24) 0.265 0.185 0.644

Serum PTH (ng/L) 26.57
(17.60-48.67)

27.14
(18.72-58.21)

29.21
(20.15-56.22)

29.34
(24.21-60.15) 0.282 0.894 0.102

Serum Calcidiol 
(ng/mL)

19.11
(17.20-20.12)

21.33
(18.61-25.52)

22.25
(19.18-26.30)

24.15
(20.05-32.78) 0.169 0.203 0.836

Serum Osteocalcin 
(µg/L)

9.58
(6.58-10.05)

9.55
(7.76-10.28)

9.74
(7.21-12.65)

9.71
(8.85-11.28) 0.326 0.181 0.753

Ca: calcium, P: phosphate, ALP: alkaline phosphatase, PTH: parathormone
*: p value between groups before treatment

#: p value between groups at the 1st year of treatment

&: p value between groups for change with treatment

Table 6 Pretreatment (T0) and 1st year (T1) results of patients who received and did not receive radiotherapy (RT).
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degree of these complications varies with dosage. After radiation 
therapy, insufficiency fractures are common complications that 
typically affect bones with the highest trabecular/cortical bone 
ratio and the highest physiological stress [17]. It has been 
reported that besides causing bone atrophy, radiotherapy can 
have a direct effect on the bone in the irradiated area and affect 
bone vascularity by changing it [18].

In our study, patients who received RT at baseline and 
afterward had lower femoral neck than those who did not receive 
RT. Recovery with treatment was also not different from the 
control group. That is, in our study, we see the negative effect 
of RT on bone, but the fact that treatment and recovery were not 
different between the two groups emerged as a pleasing result.

The fact that the BMD values before the cancer history 
were not known can be considered a limitation. 

Conclusion
This study demonstrated the success of osteoporosis 

treatment in patients with a previous diagnosis of breast cancer. 
Patients with breast cancer must be screened for osteoporosis 
and treated accordingly.
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