DOI: 10.4046/trd 2011.71,1.30
ISSN: 1738-3536(Print)/2005-6184(Online)
Tuberc Respir Dis 2011;71:30-36

Copyright©2011, The Korean Academy of Tuberculosis and Respiratory Diseases, All rights reserved,

HHEAWN s 3 & AAHVRDE {87

Azdista elsta ety
=" =nixl 1 1 1
%R, B8535, S0, A, olAY, HeS

e, it ﬂaﬂsa SRS

2s|d, siEe’, M, s, Ras

Usefulness of Vibration Response Imaging (VRI) for Pneumonia

Patients
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Background: Pneumonia is commonly seen in outpatient clinics. it is widely known as the most common cause
of death from infectious disease, Pneumonia has been diagnosed by its typical symptoms, chest X-ray and blood
tests, However, both chest X-rays and blood tests have limitations in diagnosis. Thus primary care clinicians usually
have been constrained due to a lack of adequate diagnostic tools, Vibration response imaging (VRI) is a newly
emerging diagnostic modality, and its procedure is non-invasive, radiation-free, and easy to handle. This study
was designed to evaluate the diagnostic usefulness of the VRI test among pneumonia patients and to consider
its correlation with other conventional tests such as Chest X-ray, laboratory tests and clinical symptoms,
Methods: VRI was performed in 46 patients diagnosed with pneumonia in Konkuk University Medical Center, VRI
was assessed in a private and quiet room twice: before and after the treatment. Sensors for VRI were placed on
a patient's back at regular intervals; they detected pulmonary vibration energy produced when respiration occurred
and presented as specific images. Any modifications either in chest X-ray, C-reactive protein (CRP), white blood
cell count (WBC) or body temperature were compared with changes in VRI image during a given time course.
Results: VRI, chest X-ray and CRP scores were significantly improved after treatment. Correlation between VRI
and other tests was not clearly indicated among all patients, But relatively severe pneumonia patients showed
correlations between VRI and chest X-ray, as well as between VRI and CRP,

Conclusion: This study demonstrates that VRI can be safely applied to patients with pneumonia,
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12.00 sec 19

Figure 1, (A) Sensors of VRI device were scattered on patient's back at a regular extent; the sensors were enclosed
by silicon cups and vacuum pressure inside was regularly controlled by a computer, Respiratory sound was initially
filtered; then amplified into sound signal, The sound signal was recorded as digital signal that had been transduced
from its original analogue signal, (B) Recorded signal was shown in black at high energy intensity, while it was in gray
when low energy intensity, It was white when vibration was absent; it was indicated as blue dots when crackles with
specific frequency at each sensor were detected, Also it was presented as red dots when wheezing was observed,
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Table 1, Baseline characteristics of the 46 patients

No. of patients 46
Sex, M : F 26 : 20
Age, yr 594+51
Body weight, kg 60632
Height, cm 162+27
Smoking

No. of Current smoker 10

No, of Ex-smoker 13
Co-morbidity

COPD 7

Asthma 1

Follow up period, day 7126

Values are presented as mean=+SD,
COPD: chronic obstructive pulmonary disease; SD: standard
deviation,

Table 2, Mean value of each diagnostic tools detected ini-
tially and after treatment

Pre-treatment ~ Post-treatment  p-value

VRI, area 74+30 39+22 0.005
CRP, mg/dL 96+22 24+11 0.001
Chest X-ray, area 3209 18+05 0.001
WBC, x10% L 105+14 80+t14 0.001
Fever, °C 36.4+02 36.2+0.1 0.185

Values are presented as mean+SD.
VRI: vibration response imaging; CRP: C-reactive protein; WBC:
white blood cell count; SD: standard deviation,
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Table 3, Correlation between VRI and other diagnostic
tools

CRP  Chest X-ray  WBC Fever

Total (Rl —0008 0141 0086 —0.120
() 0958 0378 0.624 0478
N) 43 41 35 37
CURB-65 (R) 0509 0611 0274 0.059
(=1) () 0022 0005 0.288 0818
N) 20 19 17 18

N: number; R: coefficient of correlation; p: p-value; CURB: con-
fusion, uremia, respiratory rate, blood pressure,
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Figure 2, This above scatter diagram illustrated mod-
ifications in both VRI test and Chest X-ray in relatively se-
vere pneumonia patient group with CURB-65 score of 1
point and more, which showed correlation (r=0611,
p-value=0.005). VRI: vibration response imaging; CURB:
confusion, uremia, respiratory rate, blood pressure,
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Figure 3. This above scatter diagram indicated mod-
ifications in both VRI test and Chest X-ray in relatively se-
vere pneumonia patient group with CURB-65 score of 1
point and more, which showed correlation (r=0.509,
p-value=0.022). CRP: C-reactive protein; VRI: vibration
response imaging; CURB: confusion, uremia, respiratory
rate, blood pressure,
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A, VRI AR 5 XA 339 vloje A=
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ERgtH(Figure 3).
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