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Fig. 1. A 33-year-old woman with pulmonary edema.

A. CT scan in supine position shows diffuse ground glass opacity in the entire lung.

B. CT scan at the same level as in Fig 1A. in prone position shows more prominent ground glass opacity in the anterior or depen-
dent lung area. She was graded as high in degree of positional shifting of ground glass opacity.
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Table 1. Clinical Diagnosis and HRCT Findings of Each Case in Pulmonary Edema and Non-pulmonary Edema Groups

Group Sex/Age (years) Clinical diagnosis Shifting of GGO Shifting of IST ~ Shifting of PIT

PE F/31 Pulmonary edema High High Low
F/56 Pulmonary edema High High Low
M/68 Pulmonary edema Intermediate Low Low
F/33 Pulmonary edema High High Low
F/14 Pulmonary edema High High Low
M/72 Pulmonary edema Intermediate Intermediate Low
F/70 Pulmonary edema High High Low
M/28 Pulmonary edema High High Low

NPE M/65 Cytoxan-induced interstitial pneumonia Intermediate Low NA
M/54 Leptospirosis High Low NA
M/83 Interstitial pneumonia of unknown cause Intermediate Low NA
M/57 Blood aspiration, bronchiectasis High NA NA
M/72 Sarcoidosis High Low Low
Fl42 Scleroderma, interstitial lung disease Low Low NA
F/32 Hypersensitivity pneumonitis Low NA NA
F/29 Scleroderma, interstitial lung disease High Low NA

PE - pulmonary edema group ; NPE - non-pulmonary edema group
GGO - ground-glass opacity ; IST - interlobular septal thickening ; PIT - peribronchovascular interstitial thickening
NA - not available

Fig. 2. A 54-year-old man with leptosirosis. Thin-section CT shows widespread patchy ground glass opacity.

A. Scan with supine position shows diffuse distribution of ground-glass opacity with some sparing of non-dependent anterior lung
zone (arrows).

B. Position change made significant shifting of ground-glass opacity to dependent anterior lung zone. Note relative lucency in the
non-dependent posterior lung zone (open arrows) compared with Fig. 2A. He was graded as high in degree of positional shifting of
ground glass opacity.

— 335 —



CT

Fig. 3. A 14-year-old girl with pulmonary edema due to pulmonary veno-occlusive disease. CT scans at the same level in supine (A)
and prone (B) position show marked shifting of septal lines to gravity-dependent area (arrows). Note relative paucity of interlobular
septal lines in non-dependent lung zone (open arrows). She was graded as high in degree of positional shifting of interlobular septal
thickening.

Table 2. Statistics of Positional Shifting of High-Resolution CT Findings

GGO (n = 16) IST (n = 14) PIT (n = 9)
PE (n = ) NPE (n = 8) PE (n = §) NPE (n = 6) PE (n = §) NPE [n = 1)
High* 6 4 6 0 0 0
Intermediate * 2 2 1 0 0 0
Low * 0 2 1 6 8 1
p value 0.328 0.005 1.000

GGO - ground-glass opacity ; IST - interlobular septal thickening ; PIT - peribronchovascular interstitial thickening
PE - pulmonary edema ; NPE - non-pulmonary edema

* - high represents that degree of shifting is definite

T - intermediate represents that degree of shifting is not definite, but present

* - low represents that degree of shifting is imperceptible

Zimmermann
Starling )
10 )
(exudative)
(©)) (transudative)
: ©.
, CT
Poiseuille (). ,
_ n(P,—P,)R* ’ ’
- 8In
(F: , P , Py ,
R: , , N ) CT

— 336 —



2001;44:333-338

CT
(10)

CT

CT

16

CT

CT

—_

w

o

7.

8.

(e}

10.

— 337 —

. Storto ML, Kee ST, Golden JA, Webb WR. Hydrostatic pulmonary

edema: high-resolution CT findings. AJR Am J Roentgenol 1995;165:
817-820

. Hedlund LW, Vock P, Effmann EL, Lischko MM, Putman CE.

Hydrostatic pulmonary edema. an analysis of lung density changes
by computed tomography. Invest Radiol 1984;19:254-262

. Zimmermann JE, Goodman LR, St. Andre AC, Wyman AC.

Radiographic detection of mobilizable lung water: the gravitational
shift test. AJR Am J Roentgenol 1982;138:59-64
Primack SL, Muller NL, Mayo JR, Remy-Jardin M, Remy ]J.
Pulmonary parenchymal abnormalities of vascular origin: high-
resolution CT findings. Radiographics 1994;14:739-746
Kang EY, Grenier P, Laurent F, Muller NL. Interlobular septal
thickening: pattern at high-resolution computed tomography. J
Thorac Imaging 1996;11:260-264
Engeler CE, Tashjian JH, Trenkner SW, Walsh JW. Ground-glass
opacity of the lung parenchyma: a guide to analysis with high-reso-
lution CT. AJR Am J Roentgenol 1993;160:249-251
Collins J, Stern EJ. Ground-glass opacity at CT: the ABCs. AJR Am
J Roentgenol 1997;169:355-367

.In
, 1985:557-580

i '

P .

. Park JK, Kraus FC, Haaga JR. Fluid flow during percutaneous

drainage procedures: an in vitro study of the effects of fluid viscosi-
ty, catheter size, and adjunctive urokinase. AJR Am J Roentgenol
1993;160:165-169

Verschakelen JA, Van fraeyenhoven L, Laureys G, Demedts M,
Baert AL. Difference in CT density between dependent and
nondependent portions of the lung: influence of lung volume. AJR
Am J Roentgenol 1993;161:713-717



CT

J Korean Radiol Soc 2001;44:333-338

Positional Shifting of HRCT Findings in Patients with
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Purpose: To assess the value of positional shifting to a gravity-dependent area, as revealed by HRCT, in differ-
entiating pulmonary edema (PE) from other conditions.

Materials and Methods: Sixteen consecutive patients in whom plain radiographs suggested the presence of pul-
monary edema but the clinical findings were indefinite underwent HRCT of the lung. For initial scanning they
were in the supine position, and then in the prone position. Findings of ground-glass opacity, interlobular sep-
tal thickening and peribronchovascular interstitial thickening were analyzed in terms of the presence and de-
gree of shifting to a gravity-dependent area, a grade of high, intermediate or low being assigned.

Results: PE was diagnosed in 8 of 16 cases, the remainder being designated as non-pulmonary edema (NPE).
Ground-glass opacity was observed in all 16, while the degree of positional shifting was found to be high in ten
(PE:NPE = 6:4), intermediate in four (PE:NPE = 2:2), and low in two (PE:NPE = 0:2). There was no significant
difference between the two groups (p > 0.05). Interlobular septal thickening was observed in all but two NPE
cases; the degree of shifting was high in six (PE:NPE = 6:0), intermediate in one (PE), and low in seven
(PE:NPE = 1:6). Shifting was significantly more prominent in PE than in NPE cases (p <0.05). Peribronchovas-
cular interstitial thickening was positive in all PE cases and one NPE case, with no positional shifting.
Conclusion: Positional shifting of interlobular septal thickening to a gravity-dependent area, as demonstrated
by HRCT, is the most specific indicator of pulmonary edema.
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