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INTRODUCTION 
Breast cancer ranks as one of the most prevalent cancers among 
women in India, affecting approximately 80,000 women annually, 
with management involving surgery, radiation therapy, chemotherapy, 
and social adaptation¹. WHO reports breast cancer accounts for nearly 
50% of cancers in women, with gender and age as primary risk factors; 
2022 saw 2.3 million new diagnoses and 670,000 deaths globally².

Chest radiotherapy carries signicant pulmonary consequences. 
Coggle et al. concluded that the lung's radiation response is complex 
due to over 40 mostly radioresistant cell types, though limited 
regenerative capacity restricts tolerance to high doses, with pulmonary 
brosis and carcinogenesis as major late consequences⁵.

Common respiratory complications include diminished muscle 
strength and reduced exercise tolerance, with chemotherapy-induced 
dyspnea arising from muscle and nerve injury. Apurva J. et al. reported 
signicant decline in diaphragm mobility and thickness after ve 
weeks of chemotherapy⁶.

Despite research advances, gaps remain in understanding respiratory 
rehabilitation outcomes, particularly regarding lung function as a 
standalone component following modied radical mastectomy 
(MRM).

MATERIAL AND METHODOLOGY
Participation : Study was conducted in Department of Oncology in a 
Tertiary Care Teaching Hospital for which duration of the study was 1 
year with patient diagnosed with Breast cancer was taken were sample 
size was 10 patients. Institutional Ethical Committee approval was 
taken before the commencement of the study Screening of patients was 
conducted in accordance with the specied inclusion and exclusion 
criteria. The patient diagnosed with Breast cancer with MRM ongoing 
Chemotherapy and Radiotherapy within the age limit between 35 to 64 
yrs were included in this study .  Patient diagnosed with congenital 
diseases, acquired diseases, respiratory tract infection in recent 2 
weeks, any neurological or musculoskeletal issue that impact 
respiratory system were excluded from this study Informed consent .
was taken from the patients included after the screening process. 
Outcome measures (PFT) was taken at baseline of the protocol and 
after 4 weeks at the end of protocol

Outcome Measures: A Pulmonary function was assessed pre- and 
post-intervention using spirometry (Heligus 401 spirometry system) in 
accordance with the American Thoracic Society/European 
Respiratory Society (ATS/ERS) guidelines. Participants were 
informed about the procedure before testing. They were instructed to 
perform a maximal inspiration followed by a forceful and complete 
expiration through the mouthpiece while seated upright and wearing a 
nose clip. Three acceptable maneuvers were recorded, and the best 
value was selected for analysis by the Heligus 401 software ..

Intervention: The patient will than undergo exercise program for 4 
weeks which is upper limb diagonal pattern training with elastic 
resistance band  All the exercise was carried in upright position patient 
in sitting on chair. Upper extremity exercises were carried out in only 
one limb. The protocol was carried with the surveillance of medical 
supervision. 

Patterns: (D1 exion/extension) - Flexion-adduction-external 
ro ta t ion  & extens ion-abduct ion- in ternal  ro ta t ion .  (D2 
exion/extension) - Flexion-abduction-external rotation & extension-
adduction internal rotation. The  protocol includes 2 sessions per week 
for 4weeks; 3 sets of 6 repetitions

Statistical Analysis : Data was analysed using SPSS Software and 
presented as Mean ± Standard Deviation. A Paired t-test was used to 
compare pre- and post-intervention spirometry values in the same 
patient group (n = 10). The signicance level was set at α = 0.05 (two-
sided). 

RESULT: All ten participants (n=10) completed the 4-week 
intervention. The mean age of participants was 49.5±8.2 years. All 
participants were post-MRM and undergoing concurrent 
chemoradiation For FVC, a statistically signicant improvement was 
o b s e r v e d ,  w i t h  a  m e a n  i n c r e a s e  o f  0 . 2 4  L ( 1 3 . 4 % ; 
t(9)=87.444,p<0.001). For FEV1, the mean increases was 0.22 L 
(16.1%;t (9)=145.988, p<0.001). All three parameters demonstrated 
statistically signicant improvement (p<0.001) following the 4 weeks 
intervention , with p- value well below the predetermined signicance 
threshold of 0.05.

TABLE – 1   Descriptive Statistics

Cancer is characterized by uncontrolled cell proliferation, with breast cancer being the most common malignancy among 
women and a major global health burden requiring multimodal treatment based on subtype and stage. Respiratory muscle 

strength, assessed via maximum inspiratory and expiratory pressures, is essential for effective lung function and may be compromised during 
breast cancer treatment, underscoring the need for its assessment and rehabilitation.  To evaluate the effect of 4 weeks of upper limb Objective:
PNF training with elastic resistance bands on pulmonary function parameters in breast cancer patients.  A single-group study involving Methods:
10 female breast cancer patients (aged 35–64 years) post modied radical mastectomy, undergoing radiotherapy and chemotherapy at a tertiary 
care oncology centre, assessed spirometry parameters (FVC, FEV1, FEV1/FVC) before and after a 4-week upper limb PNF with ERB protocol. 
Results: Statistically signicant improvements were observed in FVC and FEV1 (1.38±0.12 L to 1.61±0.13 L; t=145.99, p<0.001), and 
FEV1/FVC ratio.  Upper limb PNF combined with ERB training signicantly improves pulmonary function in breast cancer patients Conclusion:
undergoing treatment, supporting its integration into rehabilitation protocols.
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Fig 1 FVC and FEV1 : Pre vs Post Intervention. (Mean ± SD values 
shown above each bar. Both FVC and FEV1 increased signicantly 
after 4 weeks of upper limb PNF with ERB training (p<0.001).)

Fig 2 FEV1/FVC Ratio: Pre vs Poat Intervention (The FEV1/FVC 
ratio improved from 78.62% to 80.57%, indicating improved airow 
dynamics (p<0.001).

DISCUSSION:
Breast cancer is among the most common malignancies affecting 
women worldwide. While advances in surgery, chemotherapy, and 
radiotherapy have improved survival rates, these treatments are 
frequently accompanied by reduced pulmonary function, upper limb 
dysfunction, fatigue, and diminished functional capacity. 
Rehabilitation strategies that simultaneously address upper limb 
function and respiratory performance are therefore of considerable 
clinical importance.

The present pilot study demonstrated that a structured 4-week upper 
limb diagonal pattern training program using elastic resistance bands 
signicantly improved pulmonary function, as reected in increased 
Forced Vital Capacity (FVC), Forced Expiratory Volume in one 
second (FEV₁), and the FEV₁/FVC ratio among breast cancer 
survivors. These ndings suggest that incorporating upper limb 
diagonal movement patterns with progressive elastic resistance may 
enhance thoracic mobility, facilitate respiratory muscle activation, and 
improve ventilatory efciency.

These improvements align with existing evidence supporting exercise-
based rehabilitation in this population. Hetal M., Amar D., et al. (2024) 
examined the relationship between cancer-related fatigue and 
respiratory muscle strength in women undergoing radiotherapy, 
reporting a signicant decline in respiratory muscle strength post-
treatment and underscoring the detrimental impact of cancer therapy 
on respiratory function .Breast cancer is among the most common 
malignancies affecting women worldwide. While advances in surgery, 
chemotherapy, and radiotherapy have improved survival rates, these 
treatments are frequently accompanied by reduced pulmonary 
function, upper limb dysfunction, fatigue, and diminished functional 
capacity. Rehabilitation strategies that simultaneously address upper 
limb function and respiratory performance are therefore of 
considerable clinical importance.

The present pilot study demonstrated that a structured 4-week upper 
limb diagonal pattern training program using elastic resistance bands 
signicantly improved pulmonary function, as reected in increased 
Forced Vital Capacity (FVC), Forced Expiratory Volume in one 
second (FEV₁), and the FEV₁/FVC ratio among breast cancer 
survivors. These ndings suggest that incorporating upper limb 
diagonal movement patterns with progressive elastic resistance may 

enhance thoracic mobility, facilitate respiratory muscle activation, and 
improve ventilatory efciency.

These improvements align with existing evidence supporting exercise-
based rehabilitation in this population. Hetal M., Amar D., et al. (2024) 
examined the relationship between cancer-related fatigue and 
respiratory muscle strength in women undergoing radiotherapy, 
reporting a signicant decline in respiratory muscle strength post-
treatment and underscoring the detrimental impact of cancer therapy 
on respiratory function.Overall, this pilot study suggests that upper 
limb diagonal pattern training with elastic resistance bands is a safe, 
feasible, and promising intervention for improving pulmonary 
function in breast cancer survivors, offering preliminary support for 
future large-scale trials.

CONCLUSIONS:
The present pilot study provides evidence that a 4-week upper limb 
PNF combined with elastic resistance band training program produces 
statistically signicant improvements in pulmonary function — FVC , 
FEV1 , and FEV1/FVC ratio — in breast cancer patients undergoing 
radiotherapy and chemotherapy (p<0.001 for all parameters ). The null 
hypothesis in oncology physiotherapy rehabilitation protocols for 
breast cancer patients. A full-scale randomised controlled trail is 
recommended to conrm and extend these ndings. .
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Parameter Pre Mean ± 
SD

Post Mean 
± SD

Mean Diff 
± SD

% Change

FVC (L) 1.76 ± 0.13 1.99 ± 0.13 0.24 ± 0.01 13.4%
FEV1 (L) 1.38 ± 0.12 1.61 ± 0.13 0.22 ± 0.00 16.1%
FEV1/FVC (%) 78.62 ± 1.55 80.57 ± 1.17 1.95 ± 0.47 2.5%


