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Purpose/Objective(s): Lung functional imaging has been largely limited to perfusion (Q) SPECT before radiotherapy (pre-RT). This study aimed to
assess the change of pulmonary function mapped during radiotherapy by ventilation/perfusion (V/Q) SPECT analysis in patients with non-small cell
lung cancer (NSCLC).

Materials/Methods: Patients with stages I-III NSCLC were eligible for this prospective study. Patients were treated with a definitive course of
conventionally fractionated conformal RT to more than 60Gy, +chemotherapy based on stage of disease. Pulmonary function tests (PFT) and V/Q
SPECT-CT were performed pre- and during-RT. Ventilation and perfusion were interpreted by experienced nuclear medicine physicians and
measured by a semi-quantitative score. Largest localized V/Q defect score (DS) in each lung as seen on SPECT: 0=no defect; 1, 2 , 3, 4 = <25%, 25-
49%, 50-74%, 75-100% of one lung.

Results: 44 patients were enrolled and analyzed. All patients had functional defects (V, Q, or both) at the primary tumor with or without additional
involvement of adjacent lung. After 45 Gy, the V and Q function improved remarkably in 36% (16/44) and 39% (17/44) of patients, respectively. No
significant changes in any gross pulmonary function test parameter (FEV1, FVC, DLCO) were observed during-RT( p＞0.05). The ipsilateral
lung function of patients with central type tumors improved in both V-SPECT (DS 2.3±1.2 versus 1.5±0.5, p=0.012), Q-SPECT (DS 2.1±0.8
versus 1.8±0.6, p=0.010) during-RT, but those with peripheral type tumors didn’t change significantly in both V-SPECT (1.6±0.7 versus 1.3±0.6,
p=0.056) and Q-SPECT (1.3±0.6 versus 1.3±0. 5, p=0.665). V/Q score did not change significantly during-RT in contralateral lungs.

Conclusions: V and Q function changed during-RT in patients with NSCLC, especially those with central type tumors.
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