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Fig. 1. Forty two-year-old male patient with subacute hyper-
sensitivity pneumonitis. HRCT scan shows ground glass atten-
uation involving both lungs. Sparsed areas of lobular low at-
tenuation (arrow heads) in the area of ground glass opacity.

Tablel. Relationship of Grade Score of Radiologic Findings to Pulmonary Function Test

HRCT PFT
Case GGA  CLN LLA RET FVC(%) FEV1(%) FEVI/FVC(%)  DLCO(%) MMEF
25—75%

(%)
1 4 4 3 5 47 57 111 70 99
2 4 5 1 3 72 77 109 50 86
3 4 6 1 0 76 92.2 121.4 59.2 86
4 1 7 1 0 80.5 79 105.7 70 80
5 1 7 3 5 48 57 86 67.5 101
6 3 0 1 7 51 60 119 47 76
7 1 3 3 5 62 63 101.6 49 55

GGA : ground glass attenuation CLN : centrilobular nodule LLA :lobular low attenuation RET : reticular
FEV1 : forced expiratory volume during 1 second
MMEF25-75% : maximal midexpiratory flow rate
PFT results are % of predictive value for individuals.

FVC : forced vital capacity
DLCO : diffusing capacity
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tient with chronic hypersensitivity
pneumonitis.

A. HRCT scan shows reticular pattern,
honeycombing and interlobular septal
thickening, but does not show cen-
trilobular nodules. Therefore HRCT
pattern simulates usual interstitial
pneumonia. Presence of lobular de-
creased low attenuation (arrow heads)
was quite helpful for the diagnosis of
chronic hypersensitivity pneumonia.

B. Dynamic image during tidal respira-
tion. The curve with letter A shows
time-density curve during tidal respira-
ton on the region of lobular overinfla-
tion and the curve with letter B shows
it on normal lung parenchyma.

C. Dynamic image during forced expi-
ration. The white arrow means the
start point of forced expiration. The
curve with letter A shows the time-density on the region of lobular overinflation and the letter B shows it on normal lung
parenchyma. The increase of lung density during forced expiration is very flat in the area of lobular low attenuation (A) compared
to the normal (B).

B C



1, g
Fig. 3. Sixty nine-year-old female patient with subacute hyper-
sensitivity pneumonitis. HRCT scan shows relatively well-de-
fined centrilobular nodules(white arrows) on bilateral lungs
with focal consolidation on left lung (black arrow heads).
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Table 2. Correlation between Extent of Disease on HRCT(Grade
Score) and PFT ( Pearson correlation )

Pulmonary Function Test

FVC FEV1 FEVl/ DLCO MMEF

FVC 25—75%

GGA r 0.173  0.515 0.560 —0.136  0.299
p 0.711  0.237 0.212  0.771 0.514

CLN r 0.286  0.341 -0.219 0.558 0.517
p 0.583  0.508 0.677  0.250 0.294

LLA r —-0.669 -0.710 -0.643 0.291 0.104
P 0.100  0.074 0.119  0.527 0.825
Reticular r —0.876 —0.867 —0.115 —0.345 —0.106

p *0.010 *0.012 0.805  0.448 0.822

GGA : ground glass attenuation

CLN : centrilobular nodule

LLA : lobular low attenuation

FVC : forced vital capacity

FEV1 : forced expiratory volume during 1 second

DLCO : diffusing capacity

MMEF25-75% : maximal midexpiratory flow rate

* significant correlation between extent of disease and PFT

Table 3. Correlation between Extent of Disease on HRCT(Grade
Score) and PFT ( regression analysis )

Pulmonary Function Test

FVC FEV1 FEVl/ DLCO MMEF

FVC 25—75%
GGA R -0.319 0.152 0.464  0.111 0.735
p 0.099 0.552 0.186  0.855 0.154
CLN R —-0.599 -0.225 -0.847 1.027 1.780
p 0.095  0.625 0.188  0.405 0.098
LLA B -0205 -0.258 —-0.179 0.118 —0.351
P 0.262  0.179 0.594  0.874 0473
Reticular B —1.334 —-0.889 —0.565 0.424 1.611

p *0.026  0.179 0.358  0.735 0.138

GGA : ground glass attenuation

CLN : centrilobular nodule

LLA : lobular low attenuation

FVC : forced vital capacity

FEV1 : forced expiratory volume during 1 second

DLCO : diffusing capacity

MMEF25-75% : maximal midexpiratory flow rate

* significant correlation between extent of disease and PFT

FVvC
(p < 0.05),
(Table 3).

(Fig. 2B, C).

— 450 —



2000,;43:447-453

@, 9).
HRCT

(areas of decreased attenuation)

(5, 6, 11), CcT
(air trapping) ®).
HRCT
(3,6, 12, 13) . Lynch
®) , 8 HRCT
, 13 10
uIP .
2
(12).
3.
80% 3 (14). Hansell (11)
HRCT ,
(15-17).
HRCT ,
(branching linear structure)
(air trapping) (18).
, Swyer—James
. HRCT

(15, 18).

(paradoxical decrease)’ ,

(16).

(50HU )
(Fig. 2 B, C).

HRCT
(112, 19),
(residual volume)
(11). 6
FvC ,
FvC
FEV1
.7
FEV1/FVC
: FEVL/FVC,
MMEF 25-75%
1-3
@an. 4
FEV1/FVC, MMEF 25-75%

FEV1/FVC , MMEF 25—-75%

2 MMEF 25-75% 80%

FEV1, FVC FEV1

HRCT

— 451 -



o o oo

. Gurney JW. Hypersensitivity pneumonitis. Radiol Clin North Am
1992;30:1219-1230

. Wilson AG. Immunologic disease of the lungs: Armstrong P, Wilson
AG, Dee P, Hansell DM. Imaging of diseases of the chest, 2nd ed. St
Louis, Mo: Mosby 1995;485-567

. Buschman DL, Gamsu G, Waldron JA, Klein JS, King TE. Chronic
hypersensitivity pneumonitis: use of CT in diagnosis. AJR Am J
Roentgenol 1992;159:957-960

. Hansell DM, Moskovic E. HRCT in extrinsic allergic alveolitis.
Clin Radiol 1991;43:8-12

. Lynch DA, Newell ]JD, Logan PM, King TE Jr, Muller NM. Can CT
distinguish hypersensitivity pneumonitis from idiopathic pul-
monary fibrosis? AJR Am J Roentgenol 1995;165:807-811

. Remy-Jardin M, Remy ], Wallaert B, Muller NL. Subacute and
chronic bird breeder’ s hypersensitivity pneumonitis: sequential
evaluation with CT and correlation with lung function tests and
bronchovascular lavage. Radiology 1993;189:111-118
HRCT

. 1995;33(5):751-756

. Selman-Lama M, Perez-Padilla R. Airflow obstruction and airway
lesions in hypersensitivity pneumonitis. Clin Chest Med 1993;14(4):
699-714

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

- 452 -

. Stern EJ, Webb WR, Gamsu G. Dynamic quantitative computed

tomography: a predictor of pulmonary function in obstructive lung
disease. Invest Radiol 1994;29:564-569

Small JH, Flower CD, Traill ZC, Gleeson FV. Air-trapping in ex-
trinsic allergic alveolitis on computed tomography. Clin Radiol
1996,51:684-688

Hansell DM, Wells AU, Padley SPG, Muller NL. Hypersensitivity
pneumonitis: correlation of individual CT patterns with functional
abnormalities. Radiology 1996;199:123-128

Adler BD, Padley SP, Muller NL, Remy-Jardin M, Remy J. Chronic
hypersensitivity pneumonitis: high-resolution CT and radiographic
features in 16 patients. Radiology 1992;185:91-95

Grenier P, Chevret S, Beigelman C, Brauner MW, Chastang C,
Valeyre D. Chronic diffuse infiltrative lung disease: determination
of the diagnostic value of clinical data, chest radiography, and CT
with Bayesian analysis. Radiology 1994;191:383-390

Coleman A, Colby TV. Histologic diagnosis of extrinsic allergic
alveolitis. Am J Surg Pathol 1988;12:514-518

Sylvia AW, Nester LM, Thomas EH, et al. Mosaic attenuation pat-
tern on thin-section CT scans of the lung: differentiation among in-
filtrative lung, airway, and vascular disease as a cause. Radiology
1997;205:465-470

Stern EJ, Webb WR. Dynamic imaging of lung morphology with
ultrafast HRCT. J Thorac Imaging 1993;8:273-282

Muller NL, Miller RR. Disease of the bronchioles: CT and
histopathologic findings. Radiology 1995;196:3-12

Hwang JH, Kim TS, Lee KS, et al. Bronchiolitis in Adults. J Comput
Assist Tomogr 1997;21:913-919

Hapke EJ, Seal RME, Thomas GO, et al. Farmer’ s lung. Thorax
1968;23:451-468



2000,;43:447-453

J Korean Radiol Soc 2000;43:447 -453

HRCT Findings of Hypersensitivity Pneumonitis:
Correlation with Pulmonary Function Test

Seong-Joon Kim, M.D., Yong-Kook Hong, M.D., Kyu-Ok Choe, M.D.

'Department of Diagnostic Radiology, Yonsei University, College of Medicine,
Research Institute of Radiological Science, Yonsei University

Purpose: To evaluate the HRCT findings of hypersensitive pneumonitis and to correlate the findings with the
results of the pulmonary function test (PFT).

Materials and Methods: Seven patients in whom hypersensitive pneumonitis was histologically confirmed (by
transbronchial lung biopsy in two, thoracoscopic lung biopsy in one, open lung biopsy in two, and typical clini-
cal and laboratory findings in two) were involved in this study. Their radiological patterns were assessed by
HRCT and the extent of each finding was evaluated semi-quantitatively and correlated with the results of the
pulmonary function test.

Results: The HRCT findings were as follows: lobular overinflation (n = 7), ground glass attenuation (n = 7),
centrilobular nodule (n = 6), reticular opacity (n = 5), interlobular septal thickening (n = 3), consolidation (n
= 2), and irregular subpleural line (n = 1). Five patients showed lower lung predominance and two, middle
lung predominance. In all, a restrictive pattern and diminished diffusion capacity was noted. The grade score
of reticular opacity showed significant correlation with forced vital capacity and forced expiratory volume.
There was, however, no significant correlation between other HRCT findings and PFT results. Two patientsin
whom lobular overinflation associated with parenchymal fibrosis was noted showed a decreased maximal
midexpiratory flow rate of 25—75.

Conclusion: Lobular overinflation, ground-glass attenuation and centrilobular nodules are commonly ob-
served in hypersensitive pneumonitis. The only significant correlation between each HRCT finding and the
pulmonary function test was that between reticular opacity and both forced expiratory volume and forced vi-
tal capacity. In cases of chronic hypersensitive pneumonitis presenting as pulmonary fibrosis, associated lobu-
lar overinflation could be helpful for differential diagnosis.
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