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A Case of Hemiplegia Vegetativa Alterna, Paroxysmal
Sympathetic Hyperactivity and Ogilvie’s Syndrome:
The Role of Central Sympathetic Pathways in Their

Pathophysiology
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Abstract

We describe a patient with aneurysmal subarachnoid hemorrhage who
developed hemiplegia vegetativa alterna (HVA), a rare brainstem syn-
drome characterized by contralateral hemiplegia, hemisensory loss,
hemihyperhidrosis and ipsilateral Horner’s syndrome. The patient
also experienced paroxysmal sympathetic hyperactivity (PSH) and
colonic pseudo-obstruction, known as Ogilvie’s syndrome. A magnet-
ic resonance imaging (MRI) scan revealed a focal lesion at the ante-
rolateral mesencephalon. It is believed that lesions of this region can
interrupt central sympathetic pathways and account for this unique
combination of syndromes. This first documented case provides an
opportunity to review the relevant neuroanatomy and contributes to
cumulative clinical evidence verifying the excitatory-inhibitory ratio
(EIR) disconnection theory for PSH.
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Introduction

Hemiplegia vegetativa alterna (HVA) is the clinical syndrome
of contralateral hemiparesis, hemisensory loss, hemihyperhi-
drosis and ipsilateral Horner’s syndrome [1, 2]. The term veg-
etativa alterna denotes that a single brainstem lesion manifests
with ipsilateral and contralateral, i.e. crossed, signs of auto-
nomic (“vegetative”) sympathetic nervous system dysfunc-
tion. Fewer than five cases have been reported and most were
a result of stroke involving the occlusion of posterior cerebral
artery (PCA) perforators that supply the anterolateral mesen-
cephalon [1-3].

We describe a patient who suffered from aneurysmal sub-
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arachnoid hemorrhage and exhibited HVA as a consequence
of mesencephalic injury. The patient also experienced parox-
ysmal sympathetic hyperactivity (PSH) and recurrent colonic
pseudo-obstruction, known as Ogilvie’s syndrome. PSH is
identified as a pathological state of elevated sympathetic ac-
tivity characterized by episodic tachycardia, hypertension,
tachypnea, hyperthermia diaphoresis and decerebrate dysto-
nia occurring in 10% of severe traumatic brain injury patients
[4]. Although the pathogenesis has yet to be elucidated the
excitatory-inhibitory ratio (EIR) disconnection theory postu-
lates that certain brainstem centers are inhibitory in nature and
when severely injured, the spinal cord is released from higher
regulation leading to sympathetic hyperactivity [5]. Colonic
pseudo-obstruction is a gastro-intestinal emergency with brain
injury accounting for 10% of cases [6, 7]. It is understood that
sympathetic hyperactivity also plays an important role in its
pathophysiology [7].

To our knowledge, this is the first documented case of
HVA, PSH and colonic pseudo-obstruction in the literature.
We propose that the three conditions are related to an inter-
ruption of central sympathetic pathways and present clinico-
radiological evidence to demonstrate that focal lesions of the
anterolateral mesencephalon can account for this unique pres-
entation.

Case Report

A 46-year-old male experienced generalized seizures with a
Glasgow coma score of 7/15. A computed tomography (CT)
brain scan revealed Fisher grade three diffuse subarachnoid
hemorrhage and catheter angiography depicted a ruptured 2.5
x 2.5 mm (height x width) right ophthalmic segment internal
carotid artery aneurysm. Stent-assisted coil embolisation was
performed 2 days later with successful aneurysm obliteration.
Post-operatively the patient developed intracranial hyperten-
sion and left hemiplegia. A CT angiogram showed right middle
cerebral artery (MCA) vasospasm with no evidence of carotid
dissection. Hyperosmolar therapy and propofol sedation was
therefore initiated for intracranial pressure control. Two days
later the patient developed medically refractory intracranial
hypertension and a repeat CT scan revealed a massive right
MCA region infarction exerting mass effect on the right cere-
bral peduncle. A decompressive craniectomy and right anterior
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Figure 1. Photographs displaying right side Horner’s syndrome with right hemifacial anhidrosis and left hemihyperhidrosis.
Partial eyelid ptosis and meiosis was also observed (a). Acute colonic pseudo-obstruction (b) coronal abdominal computed
tomography. Schematic illustrating the pathophysiology behind the concomitant occurrence of central Horner’s syndrome, limb
dystonia, colonic pseudo-obstruction and PSH (c). A mesencephalic lesion causes disruption of the hypothalamospinal sympa-
thetic pathway produces Horner’s syndrome and according to the EIR model, loss of normal tonic inhibition of spinal centers from
the brainstem (dotted-arrow). Due to this disinhibition minor afferent stimulation (white arrow) elicits spinal allodynia and diffuse
spinal cord excitation (black arrow) with PSH (SC, spinal cord center).

temporal lobectomy was performed.

Post-operatively the patient developed episodic decer-
ebrate limb dystonia. Each episode was accompanied with
tachycardia of 130 - 160 beats per minute and hypertension
ranging from 160/120 to 220/140 mm Hg (mean arterial pres-
sure was 196 mm Hg). There was also tachypnea of 30 - 40
breaths per minute, hyperthermia of up to 41 °C and profuse
diaphoresis limited to the left side of the body and left face.
The paroxysms were self-limiting occurring 6 - 8 times per day
and lasted for a mean duration of 40 min. Due to their sudden
intermittent nature and associated decerebrate limb dystonia,
seizures were initially suspected, but were ruled out by elec-
troencephalography. Investigations also excluded an underly-
ing infection. It became evident that they were triggered by
physical stimulation such as chest physiotherapy, bed-turning
and bathing.

In addition, right side Horner’s syndrome was diagnosed
when ipsilateral facial anhidrosis, made even more apparent
during these diaphoretic episodes, right pupillary miosis and
partial eyelid ptosis (Fig. 1a) were observed. The patient also
experienced recurrent abdominal distension due to colonic
pseudo-obstruction that lasted a month despite normal serum
electrolyte levels and medications impairing intestinal motility
such as opioids were stopped (Fig. 1b). The hypersympathetic
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paroxysms eventually resolved after 3 weeks and the colonic
pseudo-obstruction responded to regular intravenous neostig-
mine and rectal tube insertion. Magnetic resonance imaging
(MRI) performed 6 weeks after the initial insult showed evi-
dence of right anterolateral mesencephalic injury, whereas the
hypothalamus and the remaining brainstem were intact (Fig.
2). Upon discharge the patient was able to obey commands
with left hemiplegia, hemisensory loss and right Horner’s syn-
drome.

Discussion

Our case not only offers an opportunity to review central
sympathetic pathway neuroanatomy, but also supports recent
pathophysiological theories for sympathetic hyperactivity ob-
served in patients with brainstem injury.

HVA: clinical evidence of central antagonistic sympathetic
pathways

Central Horner’s syndrome is a consequence of first-order
neuron disruption of the hypothalamospinal sympathetic tract,
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Figure 2. MRI showing evidence of right cerebral peduncle and lateral tegmental injury of the mesencephalon ((a) white arrow,
axial T2 sequence; (b) fluid attenuated inversion recovery FLAIR sequence; (c) diffusion-weighted imaging). Injury as a result of
downward transtentorial herniation leading to injury of the hypothalamospinal sympathetic tract ((d) white arrowhead, coronal T2;

(e) gray arrow, coronal FLAIR; (f) gray arrowhead, sagittal, FLAIR).

also known as the oculosympathetic tract. Most cases are
associated with lateral medullary stroke or less frequently
cervical syringomyelia or trauma [8]. Although the classical
three-neuron pathway is well recognized and the literature
is redolent of reports depicting peripheral pre- and post-gan-
glionic lesions, anatomic descriptions of the central pathway
have not received as much attention. The central efferent path-
way projects uninterrupted from the posterolateral hypothala-
mus (the oculosympathetic center of Karplus and Kreidl), to
the ciliospinal center of Budge at the intermediolateral horn
of the T1 to T2 spinal cord levels [9]. At the mesencephalon
crossing of inhibitory sympathetic fibers occur at the ven-
tral tegmental decussation of Forel. The remaining excita-
tory fibers descend uncrossed within the lateral funiculus of
the brainstem tegmentum [9, 10]. Contralateral hemihyper-
hidrosis has been reported in several patients with cortical,
thalamic and brainstem lesions and is attributed to an inter-
ruption of a putative decussating sympatho-inhibitory perspi-
ratory pathway [11-14]. The additional presence of ipsilateral
central Horner’s syndrome in HVA, reflecting concomitant
sympatho-excitatory pathway disruption, suggests that these
antagonistic sympathetic tracts are in close proximity at the
mesencephalic tegmentum.

For our case it is postulated that transtentorial herniation
caused proximal PCA compression against the free edge of the
tentorium that compromised perfusion of its peduncular and
circumferential perforators. The ensuing focal infarction of
the anterolateral mesencephalon involving the corticospinal,
spinothalamic and sympathetic tracts offers an appropriate ex-
planation for the patient’s clinical presentation. This hypothe-
sis is supported by previous descriptions of HVA patients with
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mesencephalic stroke due to proximal PCA occlusion [1-3].
We presume that the medially located oculomotor and troch-
lear nuclei were spared in our patient as they receive separate
perfusion from the paramedian mesencephalic branches of the
basilar artery [9].

PSH and Ogilvie’s syndrome

PSH has been identified in more than 350 patients with various
brain insults, most commonly trauma [4, 15]. The consequence
of this condition is cerebral hypermetabolism leading to sec-
ondary brain injury and intracranial hypertension [4, 15, 16].
Although several diagnostic criteria for PSH have been pro-
posed, no consensus driven set has been recognized [4].

In addition to the well-recognized signs of PSH, we theo-
rize that colonic pseudo-obstruction can be another manifesta-
tion of this syndrome. The condition, typified by massive co-
lonic dilatation without mechanical blockage, is thought to be
aresult of increased sympathetic drive during times of extreme
physiological stress [7]. This hypersympathetic state is be-
lieved to stimulate colonic smooth muscle inhibitory neurons
that regulate colonic peristalsis (Fig. 1¢) [7]. A vicious cycle
of continued colonic dilatation is established when distension
activates mural mechanoreceptors of the colo-colonic reflex
to further suppress motility [7]. This theory is supported by
the accepted therapeutic effectiveness of neostigmine, a para-
sympathomimetic cholinesterase inhibitor, and guanethidine,
a sympathetic antagonist [6]. Most respond well to conserva-
tive management and single dose intravenous neostigmine, but
our patient’s recurrent episodes of pseudo-obstruction may be
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ascribed to PSH.

The EIR model for PSH

The presence of PSH in our patient also implies a possible
greater role of descending central sympatho-inhibitory path-
ways beyond sudomotor regulation. Disconnection theories
causing loss of autonomic regulation currently predominate
discussions on PSH pathophysiology [4, 5]. Conventional
models have focused on higher cortical or subcortical lesions
leading to disinhibition of the hypothalamus or brainstem, the
postulated main drivers for the hypersympathetic state [4, 5].
However, there are a number of reservations regarding this
proposition. First, the sympatho-excitatory center model im-
plies that the hypothalamospinal pathways must remain intact,
but autopsy and MRI studies of PSH patients with diffuse ax-
onal injury exhibit extensive mesencephalic injury with nor-
mal hypothalami [5, 16]. Secondly, decerebrate posturing dur-
ing paroxysms suggests a focal brainstem lesion and verifies
the results of a case series describing an association between
dysautonomia, muscle rigidity and mesencephalic compres-
sion [16]. Finally, conventional disconnection theories fail to
account for paroxysm triggering by external afferent stimula-
tion, a hallmark of PSH [4, 16].

An alternative disconnection theory, the EIR model, advo-
cates that central autonomic centers are conversely inhibitory
in nature and sympathetic hyperactivity is released from the
spinal cord when these centers are damaged (Fig. 1c) [5]. This
concept provides a simpler rationale that does not require the
integrity of efferent pathways and offers an explanation for the
triggering phenomenon. The model is based on the premise
that sympathetic activity depends on the balance between af-
ferent stimulation at the spinal cord level and modulation from
brainstem centers especially at the mesencephalic tegmentum
[5, 16]. At the dorsal horn of the spinal cord tonic descend-
ing sympathetic inhibition normally prevents allodynia, which
refers to the misinterpretation of non-noxious stimuli as noci-
ceptive [5]. It is proposed that brainstem sympatho-inhibitory
pathway injury causes spinal allodynia with the resultant ex-
citatory drive establishing connections between afferent and
sympathetic pathways through the entire length of spinal cord
[5]. An analogous example is autonomic dysreflexia in high
thoracic spinal cord injury where symptoms are elicited by mi-
nor stimuli such as muscle stretching and pain [5, 16].

Conclusion

We present a patient with a unique combination of syndromes
produced by a lesion located at the anterolateral mesencephal-
ic tegmentum. It is proposed that disruption of the central sym-
pathetic pathways at this location can account for the spectrum
of autonomic disturbances observed. This case highlights the
possible role of descending sympatho-inhibitory pathways in
PSH pathophysiology although it is acknowledged that clinical
evidence is limited and investigatory tools to ratify this hy-
pothesis have yet to be developed.
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