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Radiographic Diagnosis of Cardiogenic
Pulmonary Edema

Seiya Matsuyama, Makoto Ootaki, Takuro Saito,
Misako Iino and Masami Kano

Development of pulmonary edema (increased extravas-
cular lung water) is a common and sometimes life-threat-
ening clinical problem in critical-care unit patients. There
are three principal causes: cardiac failure, overhydration, and
increased pulmonary capillary permeability.

Among these, cardiogenic edema consists of left heart
failure and overhydration. Determining the specific cause
of any given case of pulmonary edema is important and leads
to more rapid and definitive treatment. A plain chest film
can often explicate the cause of edema with a high degree
of accuracy if careful attention is given to certain radiographic
features.

The principal features useful for correctly determining the
cause of edema in a high percentage of cases are the distri-
bution of pulmonary blood flow, distribution of pulmonary
edema, and vascular pedicle width. Ancillary features are:
pulmonary blood volume, bronchial cuffing, septal lines,
pleural effusion, and air bronchograms. Cardiac size and shape:
as well as specific intracardiac calcifications could also help
distinguish cardiogenic from noncardiogenic pulmonary
edema.
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Fig. 1 A 64 -year-old man in acute heart failure with interstitial
pulmonary edema.

Pulmonary blood flow is balanced (equalization). Pulmonary vessels
are indistinct, and the minor fissure is thickened.

& — > (WM& 4), 2) MEWIE, 3)MiAED G, 4).0
FRMEZOW, LEVHTFONL. Z0OM, WLAE, sep-
tal lines, bronchial cuffing, air bronchogram, MiiZse, 7
EOpRbYEHE LR B

AR LN DMEXAE 125 5 B = o i
BEZOEHNEDRS ¥ MoV THRS,

BB X #RAT R

1. BRI 5 % & B &
DR PERTKIE DR & LTl b B4 b OIisEIRIE (i
BHIERE, Z0EE) D LR (EOAE)TH S, MithkE
DEALEMMERENZLL T L LMHET 2 E2mbh
TR V24 RIS AL IE R (MR E 5~ 10mmHg) T
1%, ENORE LRV TTINS BT LS T4k
<, BNUTHIE L CThim R b T Tk 3 Hvnae
(caudalization, normal). Bi##lRED L& (f0F4) & 3
12, TNFE TFIE % i 7ML 0 — A5 Bl -~
%) (redistribution) & 9 (2% 5 728, BEOHE FRliEHRATE
TR LZNGENTIHBIR D ILR T2 L1255, #Eo
THiIMERKIIE - THBETARE S, K31z
(equalization®, balanced”) & 7% % (Fig. 1). & & (ZHlil#IRIE
B3 LR 2 LT IE TS 12 5/ME L LS Tz & 5
(ALK L TIEH & iz (cephalization®, inverted®) § % (Fig.

Table 1 Mean left atrial pressure (MLAP) and pulmonary

vessels”
Pulmonary vessels _ MLAP (mmHg)
Normal 5-10
Equalization 10-15
Cephalization 15-25
Int. edema 25-35
Alv. edema . 35—

Int.: interstitial, Alv.: alveolar.
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Fig.2 A67- yecir -old man with mitral stenocis
Pulmonary blood flow is inverted (cephalization).
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Fig. 3 Diagram of the vascular pedicle width and azygos width.
Vascular pedicle width (VPW) is the sum of the distances of ML
(midline to branching of the left subclavian artery from the aorta)
and MR (midline to the point at which the SVC crosses the right
main bronchus). VPW = MR + ML

Azygos width (AW) is measured across its maximum diameter.
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Fig. 5 A 73-year-old man with acute heart failure caused by acute
myocardial infarction.

Diffuse interstitial pulmonary edema is present with hilar haze and
septal lines. Kerley A lines (arrows) are demonstrated.
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Fig. 4 A 56-year-old man in acute heart failure caused by dilated cardwomyopathy (DCM;.
A: Interstitial pulmonary edema with indistinct pulmonary vessels and thickening of the minor fissure. VPW is 5.7 cm.
B: Three days later, edema has completely resolved. The pulmonary vessels are distinct and the fissure is thinner. VPW is decreased to 4.9 cm.
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Fig. 6 A 55-year-old man in acute heart failure caused by hypertension.
A: Frontal chest radiograph.

B: Lateral chest radiograph.

Diffuse interstitial pulmonary edema is noted with multiple B lines (small
arrows), C lines (arrowheads) and A line (large arrow).

Fig. 7 A 44-year-old man with acute myocardial infarction.

A Interstial pulmaonary edema: thickening of the pleura (black arrows),
B line (curved white arrow), bronchial cuffing and perivascular cufi-
ing (straight white arrow), and hilar haze are demonstrated.

B: Three days later, edema has completely resolved and the pleura
is thinner. The pulmonary vessels are distinct and the bronchial cuff-
ing has disappeared.

MEAEEIZEPET H T LB\,
¢)C-line

septal line 28¢5 L 72 b O THBROBE TTIFIZES
N5 Z &A%\ (Fig. 6A).
2) M, KEXEEOKIE

i .78 %2 S =i SR B D K B I M A4S R B D A kBB L %
FEXEBEDOE L LTRO LN, ifITIdiil e iss
AL (hilar haze) L, F 7= 508 32 Mfif A HEWTE & L
TIFE EN B & T 2 Tldbronchial cuffing*Pvascular cuffing
& Xi¥M B cuffing sign® 25 5 (Fig. 7). B3b, A3bASEd
BO LN TV TH 5.
3) BB T il 7 B

MIRRE T DKEEMEOIREZR L LTREO OIS, EE

Fig. 8 A 59-year-old man in heart failure caused by acute myo-
cardial infarction,

Airspace edema is concentrated centrally in the shape of a but-
terfly. The periphery of the lung is spared. The upper lobes and
right side are more involved.
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Fig. 9 A 55-year-old man with airspace edema caused by acute myocardial infarction.
Nine days (A) and eleven days (B) after the onset of acute myocardial infarction. Edema gradually concentrates centrally and apically

after the patient has lain supine.

(A)

Fig. 10 A 60-year-old man in acute heart failure caused by hypertension.

A: Interstitial ederna with septal lines: A lines (arrows) and B lines (arrowheads).
B: Seven hours later, edema has remarkably resolved, with disappearance of the septal lines.
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Fig. 11 “An 85-year-old man in heart failure caused by"myocardial infarction.
Initial attack (A) and reattack 6 months later (B). Edema is diffuse on the right side. The heart is normal in size in the initial attack (A),

de)

whereas it is larger on reattack (B).

Fig. 12 A 28-year-old woman with mitral stenosis.

Frontal (A) and lateral (B) radiographs. Diffuse interstitial edema
is noted with thickening of the pleura and indistinctness of the hila.
B lines (arrows) are also detectable. The shape of the heart is
typical of mitral stenosis.
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Fig. 13 A 61-year-old woman
in heart failure caused by aor-
tic stenosis (bicuspid aortic
valve).

The pulmonary vessels are in-
distinct and aortic valve calcifi-
cation (arrow) is seen in the lat-
eral projection (B).The calcifi-
cation is typical of that of a bi-
cuspid aortic valve.

Fig. 14 A 59-year-old woman
in heart failure caused by aor-
tic valve stenosis (tricuspid).
Pulmonary blood flow distribu-
tion is inverted, and the pulmo-
nary vessels are indistinct.
Aortic valve calcification is ir-
regular in shape (B, arrow).
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Fig. 15 An 82-year-old man in heart failure caused by old myo-
cardial infarction.

He had a history of myocardial infarction 10 years earlier. Butter-
fly-type pulmonary edema is demonstrated with a curvilinear cal-
cification along the left ventricle, suggestive of a left ventricular
aneurysm (arrows).
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