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Neurogenic pulmonary oedema as a rare complication of epileptic 
seizures

Abstract
Introduction:	Neurogenic	pulmonary	oedema	(NPE)	 is	a very	 rare	complication	of	epileptic	seizures,	which	could	potentially	
increase	mortality.
Material and methods:	The	case	of	a 66-year-old	male	patient	with	NPE	caused	by	repeated	epileptic	seizures	is	reported.	Rapid	
resolution	of	pulmonary	oedema	is	well	documented	by	X-ray	and	computed	tomography	images.
Conclusions:	Neurogenic	pulmonary	oedema	could	potentially	increase	mortality,	and	thus,	it	is	important	to	perform	a chest	
X-ray	in	all	patients	presenting	with	seizures	and	dyspnoea.
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Introduction

Neurogenic pulmonary oedema (NPE) is 
a clinical syndrome characterised by the acute 
onset of pulmonary oedema following a central 
nervous system (CNS) insult [1]. Although its ae-
tiology is not completely understood, it probably 
results from a catecholamine surge which can 
be caused by many CNS events like spinal cord 
injury, subarachnoid haemorrhage, meningitis, 
subdural haemorrhage and status epilepticus 
[2]. It was first described in 1908 by Shanahan in  
7 patients with status epilepticus [3]. Two series 
of patients with NPE were also published based 
on head wounds sustained by soldiers during 
World War I [4] and the Vietnam War [5]. The oc-
currence of NPE in patients with epilepsy without 
status epilepticus is rare, with only a few such 
cases having been published. In this case report, 
we present such a case of a patient with fully 
developed NPE following epileptic seizures, but 
without the development of status epilepticus.

Material and methods

The patient was a  66-year-old male with 
a known history of temporal lobe epilepsy and 
two prior epileptic seizures in July and September 
2013. He was taking levetiracetam 2000 mg/day. 
On the 2nd of September 2014, his spouse noticed 
three epileptic seizures (3–5 minutes long) with 
generalised tonic-clonic convulsions, bit tongue 
and post-paroxysmal fuzziness. The patient was 
transported to the emergency department. The 
neurological examination did not find any neu-
rological pathology besides mild fuzziness. There 
was no aphasia, paresis, restlessness, aggressive-
ness or other behavioural or thinking disorders. He 
suffered a fourth seizure shortly after admission, 
which was again with tonic-clonic convulsions, 
though the beginning of the seizure was not seen.

After admission, a CT scan of the brain was 
performed which was negative. Hypoxaemia 
during transport (90% SpO2 on air) meant that 
further diagnostic procedures were required.  
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Figure 1.	 Nonhomogeneous	 opacities	 including	 upper	 parts	 of	 the	
lung	bilaterally

Figure 2.	Thorax	CT	scan	—	ground	glass	opacities,	bilaterally,	pre-
dominantly	dorsally

All biochemical results were normal, including 
C-reactive protein (CRP) level. Complete blood 
count results were also in the physiological range. 
A baseline chest X-ray is shown in Figure 1. Non-
homogenous opacities were found bilaterally.

Negative CRP together with a normal leuko-
cyte count ruled out the suspicion of pneumonia. 
Hypoxaemia was present (PaO2 = 7.8 kPa) with 
normocapnia (PaCO2 = 6.0 kPa). For further eva-
luation, a chest CT was indicated. This CT scan 
is shown in Figure 2.

The patient was indicated hospitalisation at 
the Department of Neurology; he remained seizu-
re- free throughout its duration. However, due to 
unclear pulmonary findings, the man was trans-
ferred to the Department of Respiratory Medicine 
the next day. An initial chest X-ray following this 
transfer is shown in Figure 3.

For further clarification of the X-ray findings, 
a high-resolution chest CT scan was performed. 
The result is shown in Figure 4.

Figure 3.	Chest	X-ray	35	hours	after	initial	examination	—	complete	
regression	of	opacities

Figure 4.	 Thorax	 high-resolution	 CT	 scan	 55	 hours	 after	 the	 initial	
examination

For more precise diagnosis, bronchoscopy 
with bronchoalveolar lavage (BAL) was perfor-
med. Small amounts of blood were found in the 
airways, with the BAL fluid being haemorrhagic. 
An elevation in D-dimers prompted a ventilation/ 
/perfusion lung scan to be performed which was 
negative, alleviating the suspicions of a pulmo-
nary artery embolism. During his hospitalisation 
at the Department of Respiratory Medicine, the 
patient was free of seizures or other clinically 
relevant events. During follow-up (until 2/2019), 
similar epileptic seizures have not reoccurred.

Discussion

Neurogenic pulmonary oedema is rare in pa-
tients without known status epilepticus seizures. 
Pathogenesis is not completely understood. Cur-
rently, several clinicopathologic paradigms have 
been proposed to explain the clinical syndrome 
of NPE. These are the following:
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— Neurocardiac NPE (neurologic insult leads 
to direct myocardial injury and subsequen-
tly causes Takotsubo cardiomyopathy with 
pulmonary oedema).

— Neuro-haemodynamic NPE (ventricular com-
pliance is indirectly altered by an abrupt in-
crease in systemic and pulmonary pressures 
following CNS injury).

— Blast theory (severe abrupt increases in sys-
temic and pulmonary pressures following the 
catecholamine surge result in a net shift of 
blood volume from the systemic circulation 
to the low resistance pulmonary circulation).

— Pulmonary venule adrenergic hypersensitivi-
ty (massive sympathetic discharge following 
CNS injury directly affects the pulmonary 
vascular bed, and oedema develops regard-
less of any systemic changes).

— The recommended therapeutic options are also 
not very clear. It is important to treat the under-
lying neurological condition which caused the 
NPE. In animal models, there were successful 
findings using a-adrenergic blocking agents 
[6–8], b-adrenergic blocking agents [6, 7] as 
well as some other therapeutic approaches. 
In this case, only antiepileptic medication 
together with oxygen therapy was used.

Conclusions

Neurogenic pulmonary oedema is a  rare 
complication of epileptic seizures which could 
worsen prognosis and increase mortality and 
morbidity [9]. For its diagnosis, it is necessary to 
perform a chest X-ray or chest CT scan. The rec-
ommended treatment is not well established but 

it seems that the use of a or b adrenergic blocking 
agents may be useful.
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