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Value of Pulmonary Function Test as a Predicting Factor of Pneumothorax
in CT-guided Needle Aspiration of the Lung

Yeon Jae Kim, M.D., Chang Ho Kim, M.D., Yeung Suk Lee, M.D.
Jae Yong Park, M.D., Duk Sik Kang, M.D.* and Tae Hoon Jung, M.D.

Department of Internal Medicine and Diagnostic Radiology,* School of Medicine,
Kyungpook National University, Kyungpook, Korea

Background: To evaluate the risk factor of pneumothorax (PNX) which is the most common
‘complication of CT-guided needle aspiration of the lung, we have examined the frequency of PNX
according to the presence of obstructive ventilatory impairment determined by pulmonary function
tests.

Methods: A comparative study of analysis of forecd expiratory volume and folw-volume curves,
and determinations of diffusing capacity taken before procedure were made between each 16 cases
with PNX and controls with no PNX. Each of the control group was matched for sex, age, height, and
size and depth of lesion with the former.

Results:

1) In comparison of vital capacity and parameters derived from forced expiratory volume curve
between two groups, VC and FVC were not significantly different, whereas FEV,, FEV,/FVC%, and
FEF25-75% showed a significant decrease in the PNX gorup. Also, in the PNX group, all the observed
values of parameters analyzed from flow-volune curve were siginificantly reduced in the PNX group
compared with those in the control group.

2) The diffusing capacity tended to decrease along with varying individual differences in the PNX
group.

3) Patients who had obstructive ventilatory impairment according to the results of pulmonary
function tests experienced a twofold increase in the frequency of PNX and a sixfold increase in the
frequency of chest tube drainage for treatment of PNX compared with those whose results were
normal.

Conclusion: These findings suggest that the exact evaluation of obstructive lung disease determined
by pulmonary function test be considered assessing a pastient’s risk for PNX in the patients who will
take the CT-guided needle aspiration of the lung.

Key Words: Computed tomogram-guided needle aspiration, Pneumothorax, Pulmonary function
test
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Table 1. Physical and Radiologic Characteristics betw-
een Patients with and without Pacumethorax

Variable pneur:‘:gthorax Pneun:m#mrax

(N=16) (N=16)

Age {yrs) 61.7t 9,03 61.9+ 888
Height (cm) 168.4+ 3,49 165.2+ 4.56
Weight (kg) 57.3x 7.1 56.4+ 6.32
Smoking {pack-yrs)  22.8¢15.70 28.2%20,99
Size of lesion {cm) 4,19x1,721 3.56+1,652
Depth of-lesion {cm) - 3,3411.650 3,551,538

Values are mean £ SD,
Differences between two groups are all insignificant,
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Table 2. Comparison of Parameters Derived from Forc-
ed Expiratory Flow Volume Curves between
Patients with and without Pneumothorax

No Pneumothorax
pneumothorax (N=16)
R {N=16)
vC, L 3.70+0,985 3.15+0.834
FVC, L 3.66+0,991 3.04+0,764
FEV,, L 2.68:0,729  2,00£0,603%*
FEV, [FVC % 73.627.07 65.9£11.68*
FEF 25-75%, 2.05+0,738 1.30£0,679%*
L/sec

Values are mean + SD,

VC = vital capacity, FVC = forced vital capacity,
FEV, = forced expiratory volume in one second,
FEV, [FVC% = percentage forced expiratory volume
in one second, FEF 25—75% = maximal mid-expi-
ratory flow, *p<0.05, **p <001,

Table 3. Comparison of Parameters Derived from Flow-
Volume Curves between Patients with and wi-
thing Pneumothorax

No pneumothorax  Pneumothorax
(N=16) (N=16)
PEF 7.66 £ 1,949 5.63 = 2,134%#
FEF 25% 5.79 + 2,365 3.55 + 1,949%**
FEF 50% 2,63 + 1,024 1.68 + 0,893**
FEF 75% 0,78 0,272 0.52+0.279+%

Values are mean + SD expressed in L/sec.

PEF = peak expiratory flow, FEF 25,50, 75% =
forced expiratory flow at 25, 50, 75% of forced vital
capacity, *p <0.05, **p<0,01.

(p<0.01, p<9.05). 282 FEF25-75%% 44 7]
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Fig. 1. Comparisons of diffusing capacity between patients with and without

pneumothorax.
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Table 4. Frequencies of Pneumothorax and Chest Tube
Drainage for the Treatment of Pneumothorax
According to Types of Ventilatory Impairment

Normal Obstructive

Frequency

of pneumothorax 8/22 (36.3)  8/10 (80.0)

Frequency

of chest tube drainage 2/22( 9.0)  6/10 (60.0)

Values in parentheses are percentages.

Normal = FVC > 80% pred. and FEV,/FVC % > 70%
pred., Obstructive = FEV, < 70% pred. and FEV,/
FVC % < 70%.
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