Late perfusion defects after pulmonary embolism and long-term mortality: a weighted cohort study
Background
Residual perfusion defects after pulmonary embolism (PE) may reflect chronic thromboembolic pulmonary disease (CTEPD). Ventilation–perfusion (V/Q) scintigraphy is commonly used to detect such abnormalities, yet the long-term prognostic significance of perfusion defects identified years after the index PE remains unclear.
Methods
We analysed a nationwide cohort of adults diagnosed with PE in 2005 who survived to long-term clinical follow-up. Patients were evaluated using a stepwise clinical assessment, and V/Q scintigraphy was performed when persistent symptoms or clinical findings suggested possible cardiopulmonary sequelae. Scintigraphy reports were retrieved and categorised as normal perfusion or perfusion defect. To account for potential selection into clinically performed and interpretable scintigraphy, inverse probability weighting was applied based on demographic factors, symptoms, biomarkers, and comorbidities measured at the time of clinical evaluation. Survival analyses were performed using weighted Cox proportional hazards regression with delayed entry at the time of scintigraphy, using time since PE as the underlying time scale.
Results
Among 517 individuals with available scintigraphy results, 295 had normal perfusion and 222 had a perfusion defect. Scintigraphy was performed a median of 6.3 years (IQR 6.0–7.0) after PE. During follow-up, 184 deaths occurred. Kaplan–Meier analysis showed lower unadjusted survival in the perfusion defect group (log-rank p=0.033). In weighted Cox regression, perfusion defect was associated with higher mortality but did not reach statistical significance (hazard ratio 1.28, 95% confidence interval 0.94–1.74). Age at scintigraphy was strongly associated with mortality (hazard ratio per year 1.08, 95% confidence interval 1.06–1.10).
Conclusion
Perfusion defects detected on V/Q scintigraphy several years after PE were associated with lower unadjusted survival but were not independently associated with mortality after accounting for age and comorbidity. These findings suggest that late perfusion abnormalities suggestive of CTEPD may identify patients with a higher overall risk profile, although long-term prognosis appears largely driven by underlying patient characteristics rather than scintigraphic findings alone.


Figure. Kaplan–Meier survival from the time of ventilation–perfusion (V/Q) scintigraphy by scintigraphy category (normal perfusion vs perfusion defect). Log-rank p=0.033.
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