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Summary : Neurogenic pulmonary edema (NPE) following severe subarachnoid
hemorrhage (SAH) have been reported recently. The incidence, the treatment and the
prognosis of NPE are discussed among authors.

In this study, 11 cases of SAH complicated with NPE are reported, and clinical
features, especially the best timing for surgery, are discussed.

Among 460 patients admitted for SAH during a recent three-year period, 11 cases
(2.3%) were complicated with NPE. According to Hunt & Kosnik grading on admission,
one patient was in Grade II, two were in Grade III, three were in Grade IV and five were
in Grade V. Chest X-ray films demonstrated a typical pattern such as snowstorm-like
shadowing in each case. CT revealed a diffuse subarachnoid hemorrhage or
intraventricular homorrhage (Fisher type III or IV) in each case. In 8 cases, artificial
respiratory control with positive end-expiratory pressure (PEEP) following intratracheal
intubation were successful, and NPE was improved within one to 8 days. Four patients
underwent an aneurysm surgery combined with the management of NPE in the acute stage.
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These outcomes were very good and they were discharged without major neurological
deficit. 7

The acquired results showed that NPE associated with severe SAH can be successfully
treated and promptly improved the distinct management. Therefore direct surgery in the
acute stage is not necessarily taboo if the appropriate respiratory and cardiovascular

management can be given. The prognosis of patients with severe SAH complicated with

NPE depends not the severities of NPE but on those of SAH.
In conclusion, we recommend early direct surgery combined with distinct management
of NPE in poor grade patients because it encabled us to control increased ICP and apply

artificial ventilation with PEEP.

Index Terms

neurogenic pulmonary edema, subarachnoid hemorrhage, positive end-expiratory pressure
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Outcome
GR
GR

from NPE between SAH (G.0.S.)
no

Interval
and clipping
3hours
48hours
6 hours
4 hours

Improvement
8 days
1 days
5days
4 days

" no change

pH

7.38
7.52
7.33
7.50
7.48

PaCoO,
(mmHg)
43
37
44
34
34

Pa0,
(nmHg)
52
51
33
66
58

1.0
1.0
1.0

Table 1. Summary of 11 cases

Blood gas analysis on admission
Condition

Fi0,=1.0

FiO,=

Room air
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FiO,=
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Fig. 1. CT scans on admission showing a diffuse SAH.

Fig. 2. Chest X-ray on admission(left)showing snow storm like shadow in bilateral lung
fields and post-treatment(right)showing resolution of pulmonary edema.
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Fig. 3. An initial CT scan(upper)showing diffuse SAH and after cerebral angiography
(lower)showing diffuse SAH with IVH due to re-ruptured aneurysm. ‘
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Fig. 4. Chest X-ray on admission(upper)show-
ing a “butterfly shadow” and post-

treatment (lower)showing improve-

ment of edema.
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Fig. 5. Proposed possible mechanism of NPE following SAH.
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