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A Study on the Correlation between Lung Ventilation Scan
using Technegas and Pulmonary Function Test in Patients

with COPD
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Department of Nuclear Medicine, Severance Hospital, Yonsei University Health System, Seoul, Korea

Purpose  Lung Ventilation Scan(LVS) images directly inhaled radiation gas to evaluate lung ventilation ability.
Therefore, it is influenced by various factors related to inhalation, including number of breaths, respiratory
duration, respiration rate, and breathing method. In actual LVS examinations, it is difficult for objectify the
patient's ability to inhale, and there is currently no known index related to inhalation. Therefore, this study
confirms the correlation between counts per second(cps) in LVS and the results of pulmonary function
test(PFT) and evaluate its usefulness as an objective indicator of inhalation.

Materials and Methods  From October 2010 to September 2018, 36 Chronic Obstructive Pulmonary Disease(COPD) patients who
had both LVS and PFT were classified by severity(Mild, Moderate, Severe). LVS was performed by
creating Technegas with Vita Medical's Technegas Generator and inhaling it to the patient. LVS images
were acquired with Philips's Forte equipment., and PFT used Carefusion's Vmax Encore 22. The
correlation between the cps measured by setting the region of interest(ROI) of both lungs on the LVS
and the forced vital capacity(FVC), forced expiratory volume in one second(FEV,), FEV,/FVC of the
results of PFT was compared and analyzed.

Results  We analyzed the correlation between cps of LVS using Technegas and the results of PFT by classifying
COPD patients according to severity. Correlation coefficient between FEV/FVC and cps was Severe
-0.773, Moderate -0.750, and Mild -0.437. The Severe and Modulate result values were statistically
significant(P<0.05) and Mild was not significant(P=0.155). On the other hand, the correlation coefficient
between FVC and cps was statistically significant only in Mild and it was 0.882(P<0.05).

Conclusion  According to the study, we were able to analyze correlation between cps of LVS using Technegas and
the results of PFT in COPD Patients. Using this result, when performing a LVS, the results of PFT
can be used as an index of inhaling capacity. In addition, it is thought that it will be more effective

for the operation of the exam rooms.
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Table 1. Severity classification of obstructive ventilatory disorders

Degree of severity (% of predicted FEV1) GOLD
Mild > 80%
Moderate 50~79%

Severe < 49%
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Fig. 1. The equipment used in this study is shown.
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FVC Liters 338 237 70

FEV1 Liters 310 072 23

FEVI/FVC % 86 30

FEV3 Liters. 1.29

FEV6 Liters 1.77

FEF25-75% Lisec 3.49 0.22 6

IsoFEF25-75 Li/sec 4.65 0.22 5
6
2

FVC (Forced Vital Capacity)

- Exhaled after following full inspiration
- Normal > 80%

FEF50%  Lisec 432 024

Lisec 732 305 4
FET100%  Sec 14.08
FIF50% Lisec 212

FEV, (Forced Expiratory Volume at 1 sec)

- Amount of air exhaled in the 1 sec of the FVC
- Normal = 80 ~ 120%

g Capacity

DLCO mL/mmHg/min 224 185 83

DlcOA  mimmHgmn kT2 s % FEV,/FVC (Ratio of the FVC and FEV;)
DLNVA Adj  mU/mHg/min/L 6.26 . N - .
VA Liters 296 - Ratio of the expiratory volume in the first 1 sec

ve Liters. 189 to the vital capacity of the lungs

Fig. 2. The pulmonary function test results are as follows, and the
indicators used in this study are explained.
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Fig. 3. It is the process of converting Tc—99m into gas particle using
Technegas Generator.
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Fig. 4. The scan conditions and protocol of lung ventilation scan are
shown.

| 27| HAR| ARE-E Z57]+= LEHR (Low Energy High
Resolution)©] ™, 3k~ (Matrix) 4= 256x256°] 1L, 309+ A=
97 0.2 Qpefs] Abefoll A ZRAL TR, 2 ASIAL 2
AFE B 531k Fig. 4). 74T A, 9 Soll A4 A
Al el = AA o) A5 S5 flsto] SR ol %“\P
AA3 o] g 2] 4] o A (Region Of Interest, ROI)-2- A A
o} 7] 0 AE-L BESsc

B L& 73O SPSS Ver. 20.00.8 A4 A4 &, 1]0]
S APAZ ol goto] B,

-

cps
4

) £} E ) E)
FEVI_FVC FEVI_FVC
(A) (B)

cps

) & & )
FEVI_FVC FEVI_FVC

© (D)

Fig. 5. The correlation between the cps of lung ventilation scan and
the result of pulmonary function test. (A) is a correlation for all
patients, classified by severity (B) is a correlation of the severe
group, (C) is a correlation of the moderate group, (D) is a mild shows
the correlation of groups.
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Table 2. Correlation and significance between the FEV:/FVC of
PFT by COPD severity and LVS cps

FEV,/FVC All Severe Moderate Mild

Correlation  -0.569" -0.773" -0.750" -0.437
P 0.000 0.003 0.005 0.155
N 36 12 12 12

" Correlation is significant at the 0.01 level

A7) 369 SRS giAFe 2 AFAlS= —0.5690] 1, PEE-S-
2]442-0.001 gk 2 vpebdh 1294 S35 H R EIg
A3} Severe 2] /A= -0.7730] L, PEE1-9]/-> 0.003 Ul
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e 04372 SA X R {2514 QF3ktH(Table 2).
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