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[Abstract] Objective To explore the diagnostic value of dynamic multi-detector computer tomography (MDCT)
with volume helical shuttle ( VHS) technique in children with congenital heart disease ( CHD) combined with
tracheomalacia. Methods We retrospectively analyzed the imaging and clinical data of 26 patients (16 males, 10 females)
with CHD who underwent both MDCT with VHS technique and fiber bronchoscope between Oct. 2014 and Aug. 2016.
According to the results of fiber bronchoscope, the patients were divided into tracheomalacia (n = 7) and non-
tracheomalacia (n=19) groups. The intracardiac structures and the anatomy of the great arteries were demonstrated by
maximum intensity projection (MIP) and volume render (VR) reconstruction. The patterns of the tracheobronchial tree
were demonstrated using minimum intensity projection (MinIP) reconstruction. The Mimics 17. 0 software was employed
to automatically segment the CT images of different respiratory phases of each patient and to measure the cross sectional

area of the airway. According to the golden-standard of fiber bronchoscopic findings and operative results, we calculated the
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diagnostic accuracy of VHS for CHD and the sensitivity, specificity and accuracy for tracheomalacia. Results Compared with non-

tracheomalacia group, the patients in tracheomalacia group showed significantly greater cross-sectional area change of the trachea
(34. 23%-74.95% vs 13. 73%-78. 87%, P=0. 02). The diagnostic sensitivity, specificity and accuracy of VHS technique for
tracheomalacia were 85. 71%(6/7), 84.21%(16/19) and 84. 62%(22/26) , respectively. VHS showed accuracies of 100%(12/12)
and 91. 67%(11/12) in diagnosing extracardiac and intracardiac defects, respectively. Conclusion Dynamic MDCT with VHS

technique can provide a one-step diagnosis of tracheomalacia with CHD in children.
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Tab 1 Clinical data of patients in two groups

Tts

Index TM group n=7 NTM group n=19 P value
Age (month) 13.14+7.13 26.79430. 75 0. 084
Body mass m/kg 9.0342.23 10. 28+7. 38 0. 665
Height 2/cm 73.00+8. 43 80.26+21. 41 0. 227
Respiratory rate f/min~! 33.71%8.06 31.79+8. 37 0. 604
Systolic pressure p/mmHg 87. 43%6. 80 89. 3247.69 0.573
Diastolic pressure p/mmHg 49.294+6. 80 54.26+8.99 0.198
Heart rate f/min! 131. 14=£13. 81 126. 05416. 66 0.479
Temperature 9/ C 36. 75+0. 40 36. 8740. 31 0. 459

1 mmHg=0. 133 kPa. TM: Tracheomalacia; NTM; Non-tracheomalacia
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Fig 1 The images of VHS CT and tracheal reconstruction of patients with tracheomalacia

VAS: Volume helical shuttle. Images in a 16-month-old boy with bronchoscopy-proven tracheomalacia and complex congenital heart disease.

The images of phase of maximum cross-sectional area of tracheal (A, arrow) and the minimum cross-sectional area of tracheal (B, arrow)

showed excessive tracheal collapsibility by VHS CT. The images of tracheal reconstruction images showed maximum cross-sectional area of

tracheal (C) and the minimum cross-sectional area of tracheal (D) using Mimics 17. 0 software. Cross-sectional area change of the trachea was 65. 12%5
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Fig 2 The images of VHS CT and tracheal reconstruction of patients with tracheal stenosis

VAS: Volume helical shuttle. Images in a 12-month-old girl with bronchoscopy-proven tracheal stenosis and congenital heart disease. The

images of phase of maximum cross-sectional area of tracheal (A, arrow) and the minimum cross-sectional area of tracheal (B, arrow) showed

tracheal stenosis by VHS CT. The images of tracheal reconstruction images showed maximum cross-sectional area of tracheal (C) and the

minimum cross-sectional area of tracheal (D) using Mimics 17. 0 software. Cross-sectional area change of the trachea was 20. 49 %
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Fig 3 Receiver operating characteristic (ROC) curve
of VHS CT for diagnosing tracheomalacia

VAS: Volume helical shuttle.

An area under curve (AUC) was
0. 872 (standard error=0. 072, P=0. 004, 95% confidence interval

0. 732-1. 000)
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