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Introduction

The assessment of a pulmonary function prior to a major 
lung resection for lung cancer or other pathologies is 
a prerequisite for the very essential risk stratification. 
According to the recommendations of various societies 
such as the European Respiratory Society (ERS)/
European Society of Thoracic Surgeons (ESTS)/British 
Thoracic Society (BTS) and the American College of 
Chest Physicians, pulmonary function parameters should 
be assessed prior to any major lung resection (1-4). 
Although these guidelines do not differentiate between a 
laboratory spirometry and an office/handheld spirometry, 
most institutions proceed with the laboratory spirometry 
due to the better standardization of the examination. 
This eventually results to a superfluous cost, and in some 
cases even delay surgical therapy. In both situations, and 
considering that the healthcare costs are constantly on the 
rise, many institutions are eager to move towards a simpler 
and financially more reasonable preoperative assessment 
methods. 

Indications for “hand-held”/“office spirometry”

There is no doubt that for the group of patients with 
significant comorbidities or challenging lung resections, a 
complete preoperative lung function work-up is needed. 
However, in patients at a low risk for postoperative 
complications, the implementation of an office-based 
spirometry instead of the standard laboratory spirometry 
could not only save time, but also save costs and valuable 

staff resources. As already shown by Puri et al. (5), 
office spirometry is clinically comparable to the formal 
laboratory spirometry and even has the tendency to 
rather underestimate the patient’s lung function. With 
interest, we therefore read the recent article by Hudson 
et al. (6), showing that low-risk patients who underwent 
lung resections can be assessed adequately and safely 
with an office spirometry with significant cost and time 
savings. Based on the findings by Licker et al. (7), who 
showed that the best cutoff value of the 1st second forced 
expiratory volume (FEV1) was 60% in terms of predicting 
the respiratory complications after lung surgery, in the 
Hudson study patients with a FEV1 greater than 60% were 
considered to be at a low risk for postoperative pulmonary 
complications. Therefore, if FEV1% was less than 60%, 
patients underwent a formal laboratory spirometry.

With the pressure of increasing healthcare costs over the 
last years, and the boiling issue of superfluous medical tests, 
this topic appears to be of great importance. Various handheld 
spirometers are validated and office spirometry is nowadays 
a reproducible and reliable assessment method (5,8-11) and 
clinically comparable to laboratory spirometry, though 
remaining definitely more cost and time efficient.

According to the preoperative values that are measured, 
and the number of segments planned to be resected the 
predicted postoperative (PPO) FEV1 and diffusion capacity 
for carbon monoxide (DLCO) can be calculated using 
the well-established equation. In the daily practice, these 
calculated values define to a high degree whether a patient 
qualifies for surgery or not. The postoperative predicted 
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pulmonary reserve based on the preoperative pulmonary 
function assessment, is one of the most important criteria 
when evaluating patients for a lung resection (12).

This step towards a much faster and simpler evaluation 
method with very much comparable results would thus 
allow to release time and resources, which can again be 
invested in more complicated patients that need a more 
thorough preoperative pulmonary evaluation. Any patient 
that is considered to be at increased risk for postoperative 
complications, or planned for more complex procedures, 
such as pneumonectomy or sleeve resection, should be 
further evaluated by a cardiopulmonary exercise test such 
as an ergospirometry, and in some cases, even an additional 
ventilation-perfusion scintigraphy should be done (3).

Certainly, this so-called ‘low risk category’ of patients 
should be defined carefully considering their comorbidities, 
past medical history and the extent of the lung resection 
planned. Once the indication for the lung resection is 
confirmed, even during the first contact with the patient, 
and even before planning the preoperative work-up, a risk 
stratification can be done in order to sort out the patients 
that qualify for a smaller, simpler, and faster pulmonary 
function evaluation. Simple questions with reference to 
typical all-day activities can serve this cause very well. For 
example, the ability to climb >2 flights of stairs without 
having to stop and without shortness of breath, which was 
applied as an inclusion criterion in the study mentioned. 
It is a simple question, which can be answered clearly, 
although some flaws exist. The use of low-technology 
exercise tests such as climbing stairs, the shuttle walk test or 
6-minute walk test has a place in the assessment of patients 
with pulmonary function values that are marginally poorer 
than the cut off values recommended.

Nevertheless, another important aspect in respect to 
the handheld office spirometry is the standardization of 
the whole procedure, in order to have results that are 
trustworthy and reproducible. The learning curve and 
appropriate training methods of the personnel so that 
they must be familiar with the spirometer, is also relevant. 
Otherwise, the quality of the pulmonary volume values 
measurements would be questionable.

Furthermore, in addition to the preoperative pulmonary 
evaluation, bedside spirometry has been proven to be a 
useful adjunct for also individuals in the early, postoperative 
period for an early recognition of postoperative pulmonary 
complications after lung resections (13). 

Conclusions

With the increasing cost pressures in the healthcare system, 
it is out of the question that a simpler and faster evaluation 
method such as a handheld spirometry will replace formal 
laboratory spirometry, at least in the work-up of low risk 
patients for pulmonary resections. In patients with poorer 
lung function (i.e., FEV1pred <60%), formal laboratory 
spirometry still has its place due to its higher degree of 
standardization. In addition to the preoperative work-up,  
handheld spirometry also seems to be a good and easy 
tool for monitoring the patient’s lung function in the 
postoperative period after surgical lung resection, eventually 
serving as a tool for the early recognition of postoperative 
pulmonary complications.
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