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Sir,

In response to the letter submitted by Hadda  et  al.,[1] 
we would like to respond that some information was 
inadvertently not published.

Some information in the methods was inadvertently not 
published. The exclusion criteria for the study included 
patients with lower respiratory tract infection or acute 
exacerbation, those with hemodynamic stability and acute 
cardiac events such as acute cor pulmonale or myocardial 
infarction, or those unable to hold their breath.

All ultrasounds of diaphragm were done by the same 
radiologist trained in ultrasonography. Movements of the 
diaphragm were assessed using B mode high-resolution 
probe. Sonographic images were captured at both end 
expiratory and maximum inspiration. The probe was placed 
against the chest wall anterior to the right midaxillary line. 
On the right side, the diaphragm lies between the lower 
rib cage and the liver. It is the ideal area to visualize the 
diaphragm. The zone of apposition was determined by the 
radiologist using a high-resolution probe of 7–10 MHz. The 
distance between the costal origin of the diaphragm and the 
point where the diaphragm peeled away from the chest wall 
was taken as the measurement of length of zone of apposition, 
whereas the costal origin of the diaphragm was determined 
by change in angle and thickening of diaphragmatic muscle 
layer caudal to diaphragmatic origin.[2-5] The results were 
rechecked by the same radiologist. Further, we did not have 
any Gold Grade D patients.

The increased movement and increased zone of apposition 
in severe chronic obstructive pulmonary disease (COPD) 
as we have concluded could be explained by the fact that 
these patients were undergoing pulmonary rehabilitation 
with diaphragm exercises. Some patients were obese; we 
conjectured that this increased intra-abdominal pressure 
could be pushing the diaphragm up in these patients. 
However, as we concluded and as we all know, we would 
have thought that diaphragmatic movements decrease 
with increasing COPD severity, but at least in our selected 
group of patients, it seems to be otherwise in severe COPD. 
There are many factors in COPD which we find difficult to 
correlate such as severity of breathlessness and correlation 
with pulmonary function test. Similarly, whether any 
diaphragmatic changes are occurring that we are unaware 
of would be unraveled by further studies of similar nature. 
Finally, we have suggestion of further muscle biopsy and 
Electromyography  studies.

Study of diaphragm in chronic obstructive pulmonary 
disease using ultrasonography

This is an open access journal, and articles are distributed under the terms of 
the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, 
which allows others to remix, tweak, and build upon the work non-commercially, 
as long as appropriate credit is given and the new creations are licensed under 
the identical terms.

Access this article online
Quick Response Code:

Website:
www.lungindia.com

DOI:

10.4103/lungindia.lungindia_467_19

How to cite this article: Jain S, Nair G, Nuchin A. Study of diaphragm 
in chronic obstructive pulmonary disease using ultrasonography. 
Lung India 2020;37:288.

© 2020 Indian Chest Society | Published by Wolters Kluwer - Medknow

Letter to Editor


