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Summary

One hundred-thirty patients with acute subarachnoid hemorrhages were investigated to ex-
amine the relationship of neurogenic pulmonary edema to cardiac lesions. Abnormal electro-
cardiograms were observed in 99 of these patients. Left ventricular asynergy was detected in
nine of the 99 patients by two-dimensional (2D) echocardiography. In addition to 2D echocar-
diography, chest radiography, electrocardiography, serum CPK measurements and cardiac cath-
eterization were performed for these nine patients in the acute stages of their subarachoid
hemorrhages. Abnormal electrocardiographic findings included prolongation of QT intervals and
marked ST-T changes, which were observed in all nine patients. Pulmonary edema associated
with increased pulmonary arterial wedge pressures were noted in seven, and increases in CPK
and MB-CPK in all patients, suggesting the occurrence of myocardial necrosis. An increase in
serum catecholamine was observed in all patients. Coronary angiography was performed in two
patients and revealed normal coronary arteries in both. Biopsy findings were available in three
and demonstrated severe fragmentation at the sites of left ventricular asynergy. Pulmonary
edema, electrocardiographic abnormalities and left ventricular asynergy improved markedly
during the courses of hospitalization.

We concluded that left ventricular asynergy and myocardial necrosis may occur during the
acute stage of subarachnoid hemorrhage and could produce neurogenic pulmonary edema rather
than or in addition to permeability edema.
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Table 1. Patients’ profiles

. History
Cue B85 sex qlime 2 Prog
1 35 F 1.0 + - L
2 78 F 2.0 + + L
3 54 F 2.0 + - D (R)
4 45 F 0.7 — — D(E)
5 48 M 1.0 + - D(E)
6 54 F 1.5 — - D(E)
7 45 F 1.0 — — D(R)
8 40 F 10.0 — — L
9 57 F 0.5 — — L
50.7+11.7 2.2+2.8 4% 11%

Time=duration from the onset of subarachnoid
hemorrhage until admission (hour); HT =hyperten-
sion; IHD=ischemic heart disease; L=alive; D=
death ; E=brain edema; R=rerupture.
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Table 2. Rodiographic findings

Chest XP Brain CT
Case . .
Duration Fisher
CTR (%) P.E. (days) group
1 48.9 + 5 3
2 54.5 + 1 3
3 56.6 + 2 4
4 48.0 + 2 3
5 58.5 + 2 3
6 57.1 + 1 3
7 46.2 + 1 4
8 48.7 — 3
9 46.9 — 3
51.7+4.9 7/9 2.0+1.3

CT =computed tomography; CTR =cardiothoracic
ratio; P.E.=pulmonary edema; Duration=duration
from the onset until resolution of pulmonary edema.
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Table 3. ECG findings

QTc ST-.T changes
Case Initial* Longest Duration* Initial** Most Duration**
(sec) (sec) (days) marked (days)

1 0.49 0.62 3 STd T 4

2 0.43 0.58 3 STe-T GNT 8

3 0.49 0.53 3 STe GNT 10

4 0.45 0.53 2 STe T 10

5 0.44 0.55 2 STe GNT

6 0.45 0.52 2 STd.T STd.T 5

7 0.42 0.54 3 STe GNT 10

8 0.43 0.50 2 — STd 9

9 0.43 0.44 6 STd STd

0.45+0.02 0.53+0.05 2.9+1.2 7.8+2.2

Initial=QTc interval* or ST.T change** at admission; Duration=duration from admission until the onset

of the longest QTc* or duration of ST.T changes**

Longest=longest QTc interval during admission; STe

=ST elevation; STd=ST depression; T =negative T wave; GNT =giant negative T wave.
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Table 4. Echocardiographic findings

Segment Dura- Rtf;‘:l'
Case tion '\
2 3 4 5 6 7 8 9 (days) (mm)
1 HHHHAAAAD 7 22
2 HNNHUDNNAA 7 23
3 A NAHDNAHD 7 22
4 HHHADAHUDN 10 26
5 HHHHHHAHD 8 25
6 A HHAHNNHN 5 23
7 NHHHHAAAN 11 25
8 HHHAAAHUDN 1 23
9 HNNHANNUHN 26
7.1 23.9
+2.7 1.5

Duration=days of left ventricular asynergy; Re-
sultant LVth=left ventricular (interventricular sep-
tum+ posterior wall) thickness when left ventricular
asynergy disappeared.
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Table 5. Swan-Ganz catheter findings
Case PAs PAd PAm PAW C Duration
(mmHg) (mmHg) (mmHg) (mmHg) (1/min/m?) (days)
1 40 20 27 25 2.2 4
2 35 20 25 20 2.0 1
3 31 17 23 19 2.1 1
4 41 22 28 23 1.9 1
5 29 20 23 19 2.3 1
6 36 15 22 18 2.2 1
7 33 19 23 21 2.3 1
8 31 20 24 19 2.5 1
9
34.5+4.1 19.4+1.9 24.4+2.0 20.5+2.2 2.2+0.2 1.4+1.0

PAs=systolic pulmonary artery pressure; PAd=diastolic pulmonary artery pressure; PAm=mean pulmonary
artery pressure; PAW =pulmonary artery wedge pressure; Cl=cardiac index; Duration=duration of elevated

PAW.
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Table 6. Laboratory data

Case Peak CPK MB-CPK Peak day LDH Noradrenalin Adrenalin
Irum (%) (day) (rum (pg/ml) (pg/ml)
1 684 5.0 3 443 1,020 734
2 208 7.5 2 865 97 44
3 2,252 9.0 3 724 2,100 680
4 420 8.0 4 868 2,250 771
5 210 4.5 3 692 1,050 419
6 247 17.0 2 841 1,240 177
7 1,302 5.0 5 877 3,000 5,440
8 239 5.0 2 929
9 272 7.5 2 864 2,270 438
649 +600 7.6x3.7 2.9+0.9 789+141 1,628+873 1,088+662

Peak day=the day of the appearance of peak CPK.
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Fig. 1. Chest radiograph, computerized tomogram of the brain and 2-D echocardiograms

(apical 2-chamber view) at admission (Case 1).

Arrows indicate an asynergic area in the left ventricle.

LV =left ventricle; LA=left atrium.
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Fig. 2. Left ventriculograms (upper panels) and coronary arteriograms (lower panels) of

Case 1.

LCA=left coronary artery (right anterior oblique projection); RCA =right coronary artery (right

anterior oblique position).
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imen of the left ventricle (Case 5).

Myocardial necrosis with severe fragmentation is
shown.
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