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Patients with lung cancer often have concomitant co-
morbidities associated with smoking, in particular poor 
lung function due to chronic obstructive pulmonary 
disease (1). Although tumour resection is the gold standard 
treatment for early (stage I-II) non-small cell lung cancer 
(2-4), inevitably a portion of uninvolved lung is removed 
by the surgical procedure. This can be problematic in those 
with limited lung function and can result in a reduction in 
exercise tolerance and quality of life (5), or even oxygen 
dependence (6). Preoperative assessment of lung function is 
therefore of paramount importance: a successful technique 
must be straightforward, accessible and acceptable, with an 
ability to determine accurately postoperative lung function. 
In low-risk cases, measurement of air flow (FEV1) and 
diffusion capacity (DLCO) may be sufficient, but in high-risk 
cases measurement of lung volumes, and lung ventilation 
and perfusion, may better predict outcomes. Traditionally, 
pulmonary perfusion scintigraphy (PPS) has been employed, 
but it is technically complex and of limited availability. 
Thus, other techniques including Single Photon Emission 
Computed Tomography (SPECT), perfusion magnetic 
resonance imaging (MRI) and CT volume or segment 
counting (7,8) have been proposed. Each has its advantages; a 
recent meta-analysis has identified combined CT volume and 
density measures as the most accurate method to-date (9).

Dynamic chest radiography (DCR), a low-dose 
fluoroscopic digital imaging system, has recently been 
employed for a range of different cardiopulmonary imaging 
applications. In one such application, by measuring change 
in X-ray absorption in different areas of the visualised lung 

relative to cardiac motion during a breath hold over several 
cardiac cycles, blood flow through discrete areas of lung 
can be measured (10). DCR employed for this purpose 
is referred to as dynamic perfusion digital radiography 
(DPDR). The ionising radiation dose of DCR is low (11), 
and the posteroanterior images of the entire thorax are 
acquired in an erect or supine position in much the same 
manner as a standard chest radiograph. Prior to automated 
image analysis, these breath-hold inspiratory images are 
similar to a chest film and can be used for this purpose. DCR 
can also be used to calculate lung volume subdivisions (12),  
assess diaphragm motion (13,14), measure ventilation (15) 
and quantify lung nodule motion (16). These attributes 
may afford it a role as a thoracic imaging technique in the 
workup of individuals with lung cancer. 

In this issue of the Journal of Thoracic Disease, Hanaoka 
et al. (17) measured blood flow ratios using both DPDR 
and PPS in a group of 44 individuals (6 female, mean 
age 73±6 years) undergoing radical surgical resection 
for primary lung cancer, both comparing the results of 
blood flow ratios directly and using the results to predict 
postoperative spirometry, long term oxygen requirements 
and cardiorespiratory complications such as pneumonia 
and atrial fibrillation. In their retrospective observational 
work, they found a good correlation of distributions of 
affected side to total ratios (r=0.87, P<0.01) and predicted 
postoperative lung function (r=0.98, P<0.01) between 
the two techniques. Prediction of cardiorespiratory 
complications by receiver operating characteristic analysis 
was also good, with predicted postoperative percentage 
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DLCO by DCR and PPS both being significant (P=0.008, 
P=0.025 respectively).

The authors are to be congratulated on their application 
of a novel imaging technique to a pertinent clinical problem. 
Not only do they report good test values for prediction 
of postoperative lung function, but employ DPDR in the 
prediction of postoperative complications with a good degree 
of success. Whilst FEV1 alone is an important predictor of 
health in chronic lung disease, the additional inclusion in 
this study of DLCO, long-term oxygen requirements and 
cardiorespiratory complications is arguably more reflective 
of the real-world utility of a technique applied to surgical 
patients with a high degree of cardiac and respiratory 
morbidity; many similar studies on other techniques use 
FEV1 alone as the outcome measure of interest. Procedural 
outcome is not judged solely on surgical success, but on 
the postoperative quality of life afforded to the patient, and 
inclusion of these measures is recommended (9).

While DCR may suffer from technical limitations such 
as interference from unintentional patient motion and a lack 
of 3D imagery (available with CT or MRI), its strength may 
lie in its versatility for periprocedural diagnostic workup, its 
comparatively low radiation dose compared to CT and its 
ease of image acquisition. The footprint and cost of a DCR 
system are similar to that of a standard radiography suite (11)  
and the rapid image acquisition in an erect or sitting posture 
may be more tolerable to a patient group with a high 
prevalence of dyspnoea, especially when compared to MRI 
and SPECT, which require lengthy, supine positioning.

There are, however, some limitations to this work: it is 
small, and did not reach its recruitment target of 100 [to 
counter this, it is not alone in this regard; many similar 
studies have similarly small numbers (9)]. The study 
disproportionately features male participants (n=38), and 
the inclusion only of those scheduled for PPS for clinical 
purposes (excluding over half the recruited participants 
from the final analysis) risks selection bias. The authors 
do not report any a priori thresholds of cardiorespiratory 
complications, limiting the relevance of their findings in 
this regard, and no account appears to have been taken 
of patient factors that might influence or stratify risk 
prediction. No attempt was made to include any of the 
other abilities possible with DCR such as lung volume 
calculation or ventilation assessment, which might have 
provided further information to incorporate into predictive 
models of postoperative lung function—most likely to 
limit radiation dose, since these would require additional 
manoeuvres over a longer exposure time. Although PPS has 

been regarded as the traditional gold standard for prediction 
of postoperative lung function, dynamic perfusion  
MRI (18) and volumetric CT (19) have enviable test 
performance characteristics and are recommended in the 
British Thoracic Society lung cancer guideline (2), yet no 
comparison is made to these other techniques in the work of 
Hanaoka et al.; similarly, although the correlation between 
DPDR and PPS was high, PPS itself may underestimate 
lung function (20), hence need for comparison between 
DCR and other reference techniques. In this work, although 
correlation between predicted and measured postoperative 
spirometry is reported, mean differences are not. In this 
study no workflow, costing or ionising radiation exposure 
comparison was performed in this work to justify any formal 
comparison to CT or MRI.

While promising, this work—as with many applying 
DCR to clinical problems—is small and does not include 
comparison with arguably more frequently clinically-utilised 
imaging techniques. No formal comparison is made with 
regards to cost or ionisation radiation exposure, limiting 
the broader applicability of this small but interesting work. 
Studies with larger cohorts of individuals, longitudinal 
follow-up, comparison to CT and robust analysis of 
whether its putative advantages in radiation dose and 
acquisition simplicity are accurate are necessary for DCR to 
demonstrate any real-world utility.
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