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Correlation between High—Resolution CT and Pulmonary
Function Tests in Patients with Emphysema
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Jong Goo Yoon, M.D., Soon Seug Kwon, M.D., Young Kyoon Kim, M.D.,
Kwan Hyoung Kim, M.D., Hwa Sik Moon, M.D., Sung Hak Park, M.D.,
Jeong Sup Song, M.D.

Department of Internal Medicine, Radiology*, Catholic University Medical College, Seoul, Korea

Background : The diagnosis of emphysema during life is based on a combination of
clinical, functional, and radiographic findings, but this combination is relatively insensitive and
nonspecific. The development of rapid, high-resolution third and fourth generation CT scanners has
enabled us to resolve pulmonary parenchymal abnormalities with great precision. We compared the
chest HRCT findings to the pulmonary function test and arterial blood gas analysis in pulmonary
emphysema patients to test the ability of HRCT to quantify the degree of pulmonary emphysema.

Methods : From october 1994 to october 1995, the study group consisted of 20 subjects in
whom HRCT of the thorax and pulmonary function studies had been obtained at St. Mary's
hospital. The analysis was from scans at preselected anatomic levels and incorporated both hungs.
On each HRCT slice the lung parenchyma was assessed for two aspects of emphysema: severity
and extent. The five levels were graded and scored separately for the left and right hung giving a
total of 10 lung fields. A combination of severity and extent gave the degree of emphysema. We
compared the HRCT quantitation of emphysema, pulmonary function tests, ABGA, CBC, and
patients characteristics(age, sex, height, weight, smoking amounts etc.) in 20 paticnts.

Results :
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1) There was a significant inverse correlation between HRCT scores for emphysema and
percentage predicted values of DLco(r = -0.68, p < 0.05), DLco/VA(r = -0.49, p < 0.05), FEV1(r
= -0.53, p < 0.05), and FVC(r = -047, p < 0.05).

2) There was a significant correlation between the HRCT scores and percentage predicted
values of TLC(r = 0.50, p < 0.05), RV(r = 0.64, p < 0.05).

3) There was a significant inverse correlation between the HRCT scores and PaO2(r = -0.48, p
< 0.05) and significant correlation with D(A-a)O2(r = -048, p < 0.05) but no significant
correlation between the HRCT scores and PaCO2.

4) There was no significant correlation between the HRCT scores and age, sex, height, weight,
smoking amounts in patients, hemoglobin, hematocrit, and wbc counts.

High-Resolution CT provides a useful method for early detection and
quantitating emphysema in life and correlates significantly with pulmonary function tests and
arterial blood gas analysis.

Conclusion :
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Arterial blood gas analysis
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Table 1. Emphysema severity score in HRCT(Sakai
method).

(A) Score of Severity

0 -+ no emphysema

1 -+ low CT attenuation areas<'5 mm in diameter
with or without vascular pruning

2 - circumscribed low CT attenuation areas>35 mm
in diameter, in addition to those <5 mm in
diameter (+) vascular pruning but with normal
lung intervening

3 .- diffuse low attenuation areas without intervening
normal hng or confluent larger low attenuation
areas with vascular pruning and distortion

(B) Grade of Extent

1 -+ < 25% involvement
2 -+ 25—-50% involvement
3 -+ 50—75% involvement
4 -+ > 75% involvement

(C) Table of total scoring

Level Severity Extent Multiply

Left 1
Left 2
Left 3
Left 4
Left 5

Right 1
Right 2
Right 3
Right 4
Right 5

Total Score

QLA A5 127 eH4 57
WFEVDE B 523% w24 #A83
(FVC)2 B 822%, #34ibs(Dlco)e
T 62.7%%Z EFRTHtable 2).
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Fig. 1

CT projection  radiograph
demonstrates the five anatomic levels at which
scans were selected for analysis.

of

the  thorax

Table 2. Characteristics and pulmonary fuction test data in

emphysema patients(n=20).

Mean SD Range
Male/Female Ratio 16/4
Age. year 65.2 11.8 35-80
Height, cm 165.11 8.73 141-177
Weight, Kg 57.11 11.75 40-79
Smoking, PY 39.64 2275 0-100
(+)Hx. of Tbe(%) 25%
FEV1, % pred 523 278 23-132
FVC, % pred 822 258 49-142
FEVI/FVC, % pred 504 16.1 28-85
TLC, % pred 118.2 236 85-177
RV, % pred 180.8 402 107-263
DLco, % pred 62.7 204 18102
DLcofVA % pred 67.1 22.13 16-95

2. Wggate] FUHE7AEA(ABGA), C-
BC @ nHA= CTA H7ZH5

QYRS FH/AENY AL ER
S B 66.8nmHg(47.9-97.8mHg) 9 1 3 ¥~
UL A2 EIARE 3025(89-51.7% o1
CBC# s=Z2We #HE 138meg/dl (106-
187mg/dl) 9o™ WL Fd 9031/mr
(5200-14800/mm) 32 A= CTH #H7|F
A F3 12038715 B 42548(16-120
7)e] A tHtable 3).

Table 3. ABGA, CBC and HRCT severity score in
emphysema patients(n=20)

Mean  SD Range

ABGA

Pa0O2, mmHg 668 159 739-97.8

PaCO2, mmHg 42.8 59 342-75.0

D(A-a) O2 30.25 134 8.9-51.7
CBC

Hb, mg/dl 138 196 10.6-18.7

Het, % 409 5.5 32.7-53.3

whe, (/mm) 9031 25847  5200-14800
HRCT Score, 25 1156 16-120
3 dgEe 54 2 AvIsAN Ee

P CT H7F Haoke] daai

AT CTH HA7ZIFHFE A1) 43,
A%, AF, FAESH M2 Fos duw
AE BAFR ZFov H7|sHAMY AE
1 FHEHTLO), 1 FHRV)TH H=2 ¢
vdE AdEA(ZZ AEAT r=050, p<
0.05. r=0.64, p<0.05)E HAI 1Z7 =¥HA
371% =864 HEE A 3, HEF
3k #&47] 5 (Dhco/VA) 53 A& 2)n)
ReE FAARAE ABAT =053 p<
005, r=-047 p<0.05 r=-068 p<0.05 r=
-049 p<0.05)E ESrthHiable 4, fig. 2345,
6,7).
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Table 4. Comparisons of functional data with HRCT
severity score of emphysema patients(n=20).

Parameters HRCT Correlation
Age, year -0.15
Height, cm 0.35
Weight, Kg -0.21
Smoking, PY -0.02
PFT Parameters
FEV1, % pred -0.53*
FVC, % pred -0.47*
TLC, % pred 0.50*
RV, % pred 0.64*
DLco, % pred(cor) -0.68*
DLco/VA, % pred -0.49*
~
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Fig. 2 Relationship between TLC(% pred) and HRCT
emphysema severity scores.
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Fig. 3 Relationship between RV(% pred) and HRCT
emphysema severity scores.
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Fig. 4 Relationship between FEV1(% pred) and HRCT
emphysema severity scores.
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Fig. 5 Relationship between FVC(% pred) and HRCT
emphysema severity Scores.
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E3dE 9 WNIF$F5L HRCTY #H7E
Ao AR uigle AFABAE HolX &
Stk (table 5, fig. 8).

Table 5 Comparisons of ABGA & CBC with HRCT
severity score of emphysema patients(n=20).

Paramenters HRCT Scare
ABGA Pa0,, mmHg —0.48*
PaCO;, mmHg 032
D(A-2)0, 0.48*
CBC  Hemoglobin, g/dl 037
Hematocrit, % 043
whe ( / mr) : -0.02

- All values are shown as correlation coefficient, r.
* significant (P<0.05)
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Fig. 6 Relationship between DLco(% pred) and HRCT
emphysema severity scores.
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Fig. 7 Relationship between DLco/VA(% pred) and
HRCT emphysema severity scores.
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severity scores.
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