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ABSTRACT 

 

Background: Breast cancer being the common malignancy that affect many women 

nowadays and those patients with breast cancer often experience dyspnea after chemotherapy 

associated with the chemotherapy-induced injury of respiratory muscles and peripheral 

nerves. Also, Chemotherapy is known to induce diverse side effects including damage to the 

mitochondrial DNA. 

Objective: To find out the effect of chemotherapy on diaphragm mobility and diaphragm 

thickness in breast cancer patients. 

Materials & Method: The study was conducted with 30 diagnosed breast cancer patients 

who met the inclusion criteria using a cross-sectional research design. After approval of 

ethical clearance, informed consent was obtained from the participants. Data was collected by 

Ultrasonography before starting of chemotherapy and after 5 weeks of chemotherapy. 

Demographic data and baseline measures were recorded before starting the examination. The 

collected data were measured using the open Epi Instat version for Windows statistical 

software. 

Result: In the present study of 30 patients, the mean age group was 50.23±12.31, height 

157.03±5.18, weight 56±6.0. In our study, we found a result showing statistically significant 

changes in diaphragm mobility and diaphragm thickness in breast patients. 

Conclusion: The study concludes that patients with breast cancer showed significant decline 

in diaphragm mobility and diaphragm thickness after administration of 5 weeks of 

chemotherapy. 

 

Keywords: Diaphragm mobility, Diaphragm thickness, Breast cancer, respiratory muscles, 

Ultrasonography. 

 

INTRODUCTION 

Breast cancer is seen to be the most 

common malignancy affecting women and 

its incidence is increasing by 1% per year. 

Nowadays it is often detected at an early 

stage and it is often managed with surgery, 

radiotherapy and systemic chemotherapy.1 

In 2020, approximately 2.3 million cases of 

breast cancer were diagnosed globally, and 

about 685,000 women died from the 

disease.2 As per the prediction by 

GLOBOCAN cancer cases in India would 

rise up to 2.08 million, accounting for a 
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increase of 57.5 per cent in 2040 from 

2020.3 

Patients with breast cancer often experience 

dyspnea after chemotherapy, which might 

be associated with the chemotherapy-

induced injury of respiratory muscles and 

peripheral nerves.4 

Age, reproductive factors, personal or 

family history of breast disease, genetic pre-

disposition and environmental factors have 

been associated with an increased risk for 

the development of female breast cancer.5  

Breast cancer typically causes no pain and 

manifests as a lump in the breast. 

Nonetheless, 90% of breast masses 

including fibroadenomata, cysts, and 

fibrocystic change - are benign in nature. 

Breast cancer symptoms can include a bulge 

in the breast or axilla that may have hard, 

stationary, swelling of breast tissue or 

alterations in size and shape, skin 

abnormalities include ulceration, pitting, 

erythema, and dimpling, changes in the 

breasts, including inversion, skin changes, 

or discharge.6 

The diaphragm being the major muscle of 

respiration, its dysfunction is an 

underestimated cause of respiratory 

impairment in postsurgical patients.7 

Chemotherapy is known to induce diverse 

side effects including damage to the 

mitochondrial DNA. Doxorubicin (DOX) is 

a well-known anticancer drug for treating 

solid tumors and hematologic malignancies. 

DOX is a drug of choice for patients with 

breast cancer or prostate cancer and it is 

known to cause muscle atrophy and fatigue 

during therapy.8 

A common chemotherapy drug, doxorubicin 

(adriamycin), is administered to cancer 

patients. Doxorubicin depressed diaphragm 

force, a response that was exaggerated by IP 

administration, which stimulated muscle 

inflammation and injury further leading to 

weakened respiratory muscles. Doxorubicin 

IP also decreased the weight and cross-

section of diaphragm fiber bundles. Loss of 

muscle mass confirms prior reports in the 

literature. Paclitaxel, which is a frequently 

used chemotherapeutic agent in breast 

cancer was reported to be responsible for 

respiratory symptoms such as non-

productive cough, wheezing, dyspnea, 

shortness of breath, etc.9 

Literature suggests that the incidence of 

drug-induced hiccups, including those 

associated with corticosteroids like 

Dexamethasone which is used in the 

treatment of chemotherapy. Hiccups are 

explained as reflex-like spasmodic 

contraction of the diaphragm with a sudden 

inspiration which is terminated by the 

abrupt closure of the glottis to produce the 

characteristic sound.10 

Therefore, this study aims to study the 

effects of chemotherapy on diaphragm 

mobility, and diaphragm thickness in breast 

cancer patients undergone breast cancer 

surgeries 

 

MATERIALS & METHODS 

We conducted an observational study in the 

department of oncology in a tertiary care 

hospital. The duration of the study was from 

2023-24. Ethical clearance was obtained 

from institutional ethics committee, and 

written informed consent was taken from 

the patients. Our study included a 

convenient sample size of 30 post operative 

breast cancer patients scheduled for 

adjuvant chemotherapy. We included 

patients from age group 40-64 and above, 

diagnosed with T1-T4, N1-N2 staging of 

breast cancer and those who underwent 

Modified radical mastectomy, radical 

mastectomy, partial radical mastectomy, 

lumpectomy. Patients with other cancer, 

pulmonary function dysfunction, metastatic 

breast cancer, neuromuscular diseases, lung 

pathology, chronic musculoskeletal 

conditions, and metabolic or any other 

diagnosed condition impacting diaphragm 

mobility and thickness were excluded from 

the study. The outcome measures included 

assessing the diaphragm mobility and 

diaphragm thickness by Ultrasonography 

before starting the chemotherapy and after 5 

weeks of chemotherapy. 
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STATISTICAL ANALYSIS  

Data was entered in an MS Excel sheet and 

analysed using OpenEpi software version 

3.06. Quantitative data was expressed in 

terms of mean and standard deviation. For 

within-group analysis, a paired t-test was 

used for normally distributed data and the 

Wilcoxon rank sum test was used for data 

that were not normally distributed. A p-

value of <0.05 was considered statistically 

significant. 

 

RESULT 

A total of 30 patients were included in this 

study aged (40-64 and above). The 

demographic data of these patients are 

illustrated in Table 1. Baseline analysis, 

including the Mean and SD of outcome 

measures, are shown in Table 2.  

 

 

 

 

 

 
Table 1 shows the demographic data of the subjects 

 

Interpretation:  

This Table shows baseline characteristics of patient’s data represented in Mean, SD and 

percentage of gender, age, weight, height and BMI  

 
OUTCOME Mean± SD P value Significance 

 Pre Post  

Right hemidiaphragm excursion during 

quiet breathing    

1.39±0.50 1.07±0.47 <0.0001 Extremely Significant 

Left hemidiaphragm excursion during quiet 

breathing    

1.62±0.48 1.19±0.38 <0.0001 Extremely Significant 

Right hemidiaphragm excursion during 

deep inspiration    

1.39±0.52 1.01±0.45 <0.0001 Extremely Significant 

Left hemidiaphragm excursion during deep 

inspiration    

1.53±0.42 1.13±0.41 <0.0001 Extremely Significant 

Right hemidiaphragm thickness during 

quiet breathing    

1.35±0.08 1.29±0.06 <0.0001 Extremely Significant 

Left hemidiaphragm thickness during quiet 

breathing    

1.38±0.08 1.28±0.06 <0.0001 Extremely Significant 

Right hemidiaphragm thickness during deep 

inspiration    

1.37±0.07 1.29±0.06 <0.0001 Extremely Significant 

Left hemidiaphragm thickness during deep 

inspiration    

1.36±0.08 1.29±0.07 <0.0001 Extremely Significant 

Table 2 shows the mean and SD of pre and post values of the outcome measures including their p value 

and significance 

 

Interpretation 

This table represents the pre and post values of diaphragm excursion and diaphragm 

thickness along with their p value and statistical significance. 

 
Variables Normality passed Test used 

Pre Right hemidiaphragm excursion during quiet breathing No Wilcoxon matched 

pair test Post Right hemidiaphragm excursion during quiet breathing No 

Pre Left hemidiaphragm excursion during quiet breathing No Wilcoxon matched 

pair test Post Left hemidiaphragm excursion during quiet breathing No 

Pre Right hemidiaphragm excursion during deep inspiration No Wilcoxon matched 

pair test Post Right hemidiaphragm excursion during deep inspiration No 

PARAMETER Mean and SD 

Age (years) 50.23±12.31 

Weight (kg)  56±6.0 

Height (cm) 157.03±5.18 

BMI (kg/m2) 22.52±2.26 
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Pre Left hemidiaphragm excursion during deep inspiration No Wilcoxon matched 

pair test Post Left hemidiaphragm excursion during deep inspiration No 

Pre Right hemidiaphragm thickness during quiet breathing No Wilcoxon matched 

pair test Post Right hemidiaphragm thickness during quiet breathing No 

Pre Left hemidiaphragm thickness during quiet breathing Yes Paired t test 

Post Left hemidiaphragm thickness during quiet breathing Yes 

Pre Right hemidiaphragm thickness during deep inspiration Yes Paired t test 

Post Right hemidiaphragm thickness during deep inspiration Yes 

Pre Left hemidiaphragm thickness during deep inspiration Yes Paired t test 

Post Left hemidiaphragm thickness during deep inspiration Yes 

Table 3 represents the normality test for each outcome measure. For analysis of outcomes, if data pass the 

normality, parametric tests are used, and if not, then nonparametric tests are used. 

 

Interpretation: 

This Table shows the normality test used for all the outcome measures. For within-group 

analysis, a paired t-test was used for normally distributed data and the Wilcoxon rank sum 

test was used for data that were not normally distributed. 
 

    
   Figure 1 shows the mean of pre and post                     Figure 2 shows the mean of pre and post  

   values of right hemidiaphragm thickness                    values of left hemidiaphragm thickness              

   during quiet breathing                                                   during quiet breathing               

 

Interpretation:  

Figure 1 and figure 2 compares the values of right and left hemidiaphragm thickness during quiet breathing 

before and after 5 weeks of chemotherapy respectively. 

 

     
  Figure 3 shows the mean of pre and post                     Figure 4 shows the mean of pre and post  

  values of right hemidiaphragm thickness                    values of left hemidiaphragm thickness              

  during deep inspiration                                                 during deep inspiration                                             

 

Interpretation:  

Figure 3 and figure 4 compares the values of right and left hemidiaphragm thickness during deep inspiration 

before and after 5 weeks of chemotherapy respectively. 
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  Figure 5 shows the mean of pre and post                       Figure 6 shows the mean of pre and post  

  values of right hemidiaphragm excursion                        values of left hemidiaphragm excursion              

  during quiet breathing                                                       during quiet breathing               

 
Interpretation:  

Figure 5 and figure 6 compares the values of right and left hemidiaphragm excursion during quiet breathing 

before and after 5 weeks of chemotherapy respectively. 

 

    
  Figure 7 shows the mean of pre and post                     Figure 8 shows the mean of pre and post 

  values of right hemidiaphragm excursion                    values of left hemidiaphragm excursion 

  during deep inspiration                                                  during deep inspiration 

 
Interpretation:  

Figure 7 and figure 8 compares the values of right and left hemidiaphragm excursion during deep inspiration 

before and after 5 weeks of chemotherapy respectively. 

 

DISCUSSION 

Breast cancer is a compilation of distinct 

malignancies that manifests in the 

mammary glands11. Breast cancer is known 

to be the most commonly diagnosed cancer 

among female patients and is the leading 

cause of cancer-related death. The 

treatments of breast cancer include surgery, 

chemotherapy, radiotherapy (RT), endocrine 

therapy, targeted therapy, and 

immunotherapy. The current optimal 

chemotherapy regimen is taxane with or 

without anthracycline, given in sequence or 

combination, both in NAC and AC settings. 

The application of anthracyclines remains 

controversial, but it seems to be essential in 

high-risk patients, such as triple-negative 

and HER-2 positive subtypes12. Most 
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commonly Doxorubicin IP, 

chemotherapeutic drug, also decreases the 

weight and cross-section of diaphragm fiber 

bundles. Loss of muscle mass confirms 

prior reports in the literature9. 

Still, there is a lack of evidence about the 

effect of chemotherapy drugs on diaphragm 

mobility and diaphragm thickness in breast 

cancer patients. Thus, the current study 

helps to determine the effect of 

chemotherapy on diaphragm mobility and 

thickness in breast cancer patients. 

In the present study of 30 patients, the mean 

age group was 50.23±12.31, height 

157.03±5.18, weight 56±6.0. In our study, 

we found a result showing statistically 

significant changes in diaphragm mobility 

and diaphragm thickness in breast patients. 

The mean values of pre and post diaphragm 

mobility of right hemidiaphragm during 

quiet breathing is 1.39 and 1.07 and during 

deep inspiration is 1.39 and 1.01 

respectively whereas the mean values of pre 

and post diaphragm mobility of left 

hemidiaphragm during quiet breathing is 

1.62 and 1.19 and during deep inspiration is 

1.53 and 1.13 respectively. 

The mean values of pre and post diaphragm 

thickness of right hemidiaphragm during 

quiet breathing is 0.35 and 0.29 and during 

deep inspiration is 0.37 and 0.29 

respectively whereas the mean values of pre 

and post diaphragm mobility of left 

hemidiaphragm during quiet breathing is 

0.34 and 0.28 and during deep inspiration is 

0.36 and 0.29 respectively. 

The findings of our study are in accordance 

with a study conducted by Macrina D'souza 

et al that reported decline in diaphragmatic 

thickness, mobility13. We found statistically 

significant decline in diaphragm thickness 

and mobility on quiet breathing after 5 

weeks of chemotherapy. In comparison to 

the diaphragm thickness and mobility 

measured during quiet breathing, 

statistically significant changes were seen in 

the diaphragm mobility which was 

measured during deep inspiration. 

The decline in diaphragm mobility and 

thickness might be because of 

administration of the chemotherapy drugs 

consisting of corticosteroids as stated by 

Peter Gilbar10 

In the present study we found significant 

decrease in diaphragm mobility and 

thickness in breast cancer patients after 5 

weeks of chemotherapy 

 

CONCLUSION 

Breast cancer can be effectively treated by 

chemotherapy, although there can be 

adverse effects of chemotherapy on 

structural aspects of diaphragm leading to 

reduced diaphragm mobility and its 

thickness. We conclude that after 

administration of 5 weeks of chemotherapy, 

there is decline in diaphragm mobility and 

thickness of right and left hemidiaphragm. 

 

Limitation 

The present study did not consider the effect 

of surgery on diaphragm excursion and 

diaphragm thickness. 
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