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Case report

Guillain-Barré syndrome and posterior reversible
leukoencephalopathy syndrome: a rare association

Stuti Joshi," David Prentice,? Jolandi van Heerden,® Thomas Chemmanam'**

SUMMARY

A 69-year-old woman presented with headaches and
visual disturbance in the context of marked hypertension
secondary to non-compliance with antihypertensive
medications. She developed seizures and hyperreflexia,
and MRI brain showed changes consistent with posterior
reversible encephalopathy syndrome (PRES). She was
treated with antihypertensives with the resolution of
symptoms. Over the following week, she developed
progressive distal sensory loss, weakness and areflexia.
The cerebrospinal fluid examination demonstrated
albuminocytologic dissociation, and electrophysiological
findings were in keeping with a diagnosis of Guillain-
Barré syndrome (GBS). She was treated with intravenous
immunoglobulin with gradual recovery. The co-
occurrence of PRES and GBS has only been described

in a handful of cases. In the majority of these, the
dysautonomia of GBS leads to profound hypertension
and subsequently PRES. This is a rare case of PRES
preceding and possibly even triggering the onset of
GBS. In this report, we review the literature and discuss
the potential pathogenic mechanisms for this unusual
association.

BACKGROUND

Posterior reversible encephalopathy syndrome
(PRES) is a clinico-radiological syndrome character-
ised by the presence of encephalopathy, headache,
visual symptoms and seizures. It is thought to be a
disorder of cerebral autoregulatory failure causing
cerebral hyperperfusion and release of damaging
cytokines, leading to the breakdown of blood-brain
barrier (BBB) and vasogenic oedema. This occurs
most commonly in the setting of hypertensive crisis,
pre-eclampsia or treatment with chemotherapeutic
agents, however, a wide range of medical condi-
tions have been implicated.’

Guillain-Barré syndrome (GBS) is an immune-
mediated inflammatory polyradiculoneuropathy
characterised clinically by rapidly progressive
flaccid areflexic weakness and variable sensory defi-
cits. Dysautonomia, which affects approximately
70% of patients with GBS leading to paroxysmal
hypertension, has been reported to rarely cause the
syndrome of PRES.”® Autonomic dysfunction in
GBS typically occurs after other neurological defi-
cits such as weakness are already present. Rarely, it
can be the presenting feature.*

CASE PRESENTATION
A 69-year-old woman was admitted to our unit
with a 1-week history of occipital headaches and

visual disturbance. She had been unwell with a diar-
rhoeal illness 2 weeks prior while travelling abroad.
She had a past medical history of hypertension,
however, had temporarily discontinued her antihy-
pertensives while travelling.

She had presented to another hospital a week
earlier with an occipital headache of 1day duration
and mild gait unsteadiness, along with accelerated
hypertension with a blood pressure of 210/100 mm
Hg. A CT brain at the time was within normal
limits. She was given symptomatic treatment and
discharged. The following day, she developed
visual disturbance, described as blurred vision with
impaired perception of depth and distance, resulting
in impaired mobility and falls. She reported seeing
multiple yellow stripes across her field of vision. She
had also noticed intermittent paraesthesia affecting
her hands and feet.

On examination in our hospital, her blood
pressure was 209/93 mm Hg and she was afebrile.
Visual acuity was reduced bilaterally to 6/18 and
she complained of bilateral horizontal diplopia,
however, ocular fundi showed no evidence of papil-
loedema. She had mild unsteadiness of gait, which
was attributed to her visual symptoms. The rest of
the neurological examination was within normal
limits including normally elicitable deep tendon
reflexes and there were no meningeal signs. She was
commenced on amlodipine and prazosin, in addi-
tion to continuing her previous dose of valsartan
to lower blood pressure. She developed witnessed
generalised tonic-clonic seizures on the second day
of hospital admission, which was treated with intra-
venous levetiracetam. She recovered consciousness
after a brief postictal period and remained fully
alert without any progressive encephalopathy, focal
neurological deficits or involuntary movements for
the next few days.

Brain MRI showed bilateral symmetrical subcor-
tical hyperintense foci on T2 and fluid-attenuated
inversion recovery (FLAIR) sequences, predomi-
nantly in a parieto-occipital distribution with asso-
ciated nodular enhancement without restricted
diffusion or mass effect (figure 1A-C). MRI spine
was normal. Full blood picture, electrolytes, liver
and renal function studies were normal. Clinical
presentation with headache, visual symptoms and
generalised seizures associated with accelerated
hypertension and parieto-occipital white matter
changes were thought to be consistent with a diag-
nosis of PRES. Nodular contrast enhancement was
thought to be due to BBB breakdown as a conse-
quence of accelerated hypertension. Differential
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Figure 1
started (A—C) and at 2-week follow-up assessment (D—F). (A) and (B)
Patchy bilateral symmetrical parieto-occipital subcortical T2 and fluid-
attenuated inversion recovery (FLAIR) hyperintensities. (C) Subtle foci
of nodular postcontrast enhancement on T1-weighted imaging. (D-F)
Follow-up brain and spine imaging show resolution of initial change.

MRI brain imaging performed when symptoms initially

diagnosis considered but felt to be less likely was postinfective
acute disseminated encephalomyelitis (ADEM) and infective or
autoimmune encephalitis. Electroencephalogram showed bilat-
eral slowing with rare left temporal epileptiform abnormalities.
Cerebrospinal fluid (CSF) examination showed no cells and a
mildly elevated protein of 0.67 g/L and was negative for Gram
stain, India ink stain, cryptococcal antigen, viral PCRs and
malignant cytology.

By day 4 of hospitalisation, she reported marked improve-
ment in headaches with improvement in her vision. She began
to ambulate normally, however, complained of ongoing paraes-
thesia in her hands and feet. Neurological examination at this
time showed normal motor power with elicitable deep tendon
reflexes. By day 7, she had developed symmetrical proximodistal
weakness of both upper and lower limbs. Deep tendon reflexes
were now absent in the lower limbs and sluggish in the upper
limbs. There was a glove and stocking distribution of sensory

loss up to the wrists in the upper limbs and mid-shin level in the
lower limbs. There was no facial, bulbar or respiratory muscle
involvement. Her blood pressure was labile, with marked postural
drops in excess of 50 mm Hg. Overall features at this time were
consistent with an areflexic symmetrical proximodistal weakness
of upper and lower limbs along with distal sensory involvement
suggestive of an acute radiculoneuropathy. Ascending myelitis
was considered unlikely in view of the absence of upper motor
signs, truncal sensory level and bladder or bowel involvement.

Motor nerve conduction studies on day 9 demonstrated
prolonged latencies, reduced conduction velocities and dispersed
compound muscle action potentials (CMAPs) from the median,
ulnar and peroneal nerves, suggestive of a demyelinating
neuropathy (table 1). Sensory nerve conduction studies showed
dispersed responses in the upper limb, while the sural response
was not elicited in the right lower limb. F-wave latencies were
prolonged in the upper limb.

Repeated CSF studies showed a raised protein of 0.72g/L
with no lymphocytes, in keeping with albuminocytologic disso-
ciation. Repeated CSF was negative for viral PCRs, India ink
stain, cryptococcal antigen, malignant cytology and oligoclonal
bands. Serum testing for HIV, hepatitis B and C, syphilis, ACE
level and paraprotein were negative. Faecal PCR for campylo-
bacter, salmonella and shigella were negative. Tests for systemic
autoimmune and vasculitic disorders were negative with normal
serum antinuclear antibody (ANA), extractable nuclear antigens
(ENA), anti-neutrophil cytoplasmic antibody (ANCA), rheu-
matoid factor and antithyroid antibodies. Repeat MRI spine
showed subtle enhancement of the cauda equine nerve roots
without any other intramedullary signal abnormality. Based on
the clinical features, electrophysiological and CSF findings, a
diagnosis of acute inflammatory demyelinating polyneuropathy
(AIDP) was made and she was treated with 0.4 g/kg/day of intra-
venous immunoglobulin for 5 days.

OUTCOME AND FOLLOW-UP

Improvement in her weakness was noted within 1week.

Follow-up MRI brain and spine performed 2 weeks later demon-

strated complete resolution of prior change (figure 1D-F).
Complete resolution of the prominent MRI changes in

2weeks is supportive of the diagnosis of PRES rather than an

infective, inflammatory or neoplastic cause. AIDP with central

Table 1  Nerve conduction studies (control values)
Nerve Site Latency (ms) Amplitude (mV) Distance (mm) Velocity (m/s)
Sensory nerve conduction studies
R.Median—Digit Il Wrist 4.1(<3.5) 6.4 (>15) 13 31.7 (>56)
R.Ulnar—Digit V Wrist 3.3 (<3.5) 15.2 (>10) 13 39.3 (>56)
Motor nerve conduction studies
R.Median—APB Wrist 15.2 (<4.2) 2.4 (>5) 6
Elbow 2222 1.9 22 31.3 (>49)
R.Ulnar—ADM Wrist 4.1 (<3.5) 5.0 (>6) 6
Above elbow 11.9 3.2 33 42.2 (>51)
R.Peroneal—EDB Ankle 10.2 (<6.5) 0.7 (>2) 6
Fib. head 19.9 0.2 35 35.7 (>44)
F waves
Fmin (ms) Fmax (ms)
R.Median 32.8 (<31) 33.54
R.Ulnar 36.9 (<32) 37.66

ADM, abductor digiti minimi; APB, abductor pollicis brevis; EDB, extensor digitorum brevis.
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Figure 2 Ulnar motor nerve conduction study recorded from the
abductor digiti minimi muscle showing prolonged distal latency and
temporal dispersion of the compound muscle action potentialcompound
muscle action potential (A). These changes resolved on repeat testing 6
months later (B).

demyelination like ADEM would also be unlikely to have such
complete resolution of MRI white matter changes in 2 weeks.

At 3-month review, she had almost normal power in both
upper and lower limbs with now detectable deep tendon reflexes.
A repeat nerve conduction study in the upper limbs was normal
and the CMAPs were no longer dispersed (figure 2). Her visual
disturbance had resolved completely.

DISCUSSION

This case illustrates a very rare association of GBS with PRES.
To the best of our knowledge, this association has only been
described in 15 cases in the literature so far.’  Most of the reported
cases attribute PRES to be a secondary phenomenon as a result
of autonomic dysfunction in GBS. Other dysautonomia-related
complications reported in GBS include cardiac arrhythmias and
asystole, gastrointestinal dysmotility, postural hypotension and
sustained hypertension causing end-organ damage and rarely
intracranial complications like reversible cerebral vasoconstric-
tion syndrome and subarachnoid haemorrhage.” ® The sudden
elevation of blood pressure that can occur in the setting of auto-
nomic dysfunction in GBS can exceed the upper limit of cerebral
autoregulation leading to hyperperfusion, vasogenic oedema and
BBB breakdown.” % In these cases, the initial clinical presentation
is consistent with GBS and they develop PRES as a complication
in the acute phase. However, rarely PRES can be the presenting
clinical syndrome ahead of any definite GBS symptoms, as was
the case in our patient. This scenario has been reported in only
three patients with coexisting GBS and PRES.'"™"

Our patient had a fairly typical presentation of PRES with
headaches, visual disturbance, accelerated hypertension and
seizures with accompanying MRI findings. Nodular and gyriform
contrast enhancement as noted in this case has been reported
with PRES and is probably reflective of the degree of BBB break-
down ."* She had no objective clinical findings suggestive of GBS
until day 7 of presentation. Mild intermittent subjective tingling

Learning points

» Posterior reversible encephalopathy syndrome (PRES)
can complicate Guillain-Barré syndrome (GBS) at any
stage of the illness and clinicians must remain vigilant
for this complication, particularly in those with marked
dysautonomia, as early blood pressure management can
prevent permanent neurological disability.

» Dysautonomia can be a major issue in the early stage of GBS
and can be associated with serious complications such as
cardiac arrhythmias and extreme blood pressure fluctuations
and is associated with increased mortality.

» PRES and other aetiologies causing disruption of blood-brain
barrier may confer a higher risk for developing immune-
mediated dysfunction of the central or peripheral nervous
system, including GBS.

» |t is important for clinicians to be aware of this risk as to the
emergence of progressive neurological symptoms, especially
involving the peripheral nervous system, maybe easily
overlooked in this situation.

sensations in the distal extremities in the absence of any objec-
tive abnormalities are difficult to localise definitely and could
be central or peripheral in origin or could even be related to
systemic factors like hyperventilation. The presence of diar-
rhoeal illness prior to the onset of neurological symptoms and
elevated CSF protein in the initial CSF could be supportive of
GBS, however CSF protein may be elevated in PRES as well.’®

Variability in blood pressure as a consequence of autonomic
dysfunction in the very early phase of GBS could have been
the mechanism of PRES in our patient. However, considering
the clinical presentation with PRES and the absence of objec-
tive GBS- related features in the first week after presentation,
we would like to entertain the possibility of a reverse hypoth-
esis—that of PRES triggering the onset of GBS. Our patient
discontinued her antihypertensive medications while she was
travelling abroad and this could have been a precipitating factor
for PRES. Disruption of the BBB as in PRES may render the
nervous system vulnerable to immune-mediated attack, leading
to central and peripheral neurological dysfunction. GBS occur-
ring in the context of head injuries, stroke and in the periop-
erative setting has been well described and may have a similar
mechanism.'® '’ Disintegration of the BBB during neurotrauma
leads to the accumulation of localised T lymphocytes and macro-
phages, which may induce the transformation of microglial cells
in the nervous system into antigen-presenting cells. Activated
microglia can present post-traumatic neuronal debris to the
immune system and induce B-cell-mediated production of anti-
bodies against the myelin sheath, causing central or peripheral
demyelination."®° It is possible that disruption of the BBB in
PRES fuel activation of the immune system and subsequently
accelerates or amplifies the pathogenic mechanism, increasing
the chances of a more severe clinical manifestation of immune-
mediated demyelination.”! ** Thus both GBS and PRES may
have mutually complementary synergistic mechanisms, regard-
less of which happens first.

While GBS is commonly associated with back and extremity
pain, headache is not a typical feature, and severe headaches in
these patients tend to occur in the setting of complications such
as PRES or increased intracranial pressure.”® Raised intracranial
pressure has been reported in patients with GBS and with mark-
edly raised CSF protein. It is postulated that the raised protein
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impairs CSF reabsorption at the level of the arachnoid granu-
lations and thus contributes to communicating hydrocephalus
which can manifest with severe headaches. Treatment of hyper-
tension is the mainstay of treatment in the majority of patients
with PRES. Blood pressure should be lowered cautiously, by 25%
within the first few hours.® ** The disorder is typically rapidly
reversible when the precipitating cause is eliminated, although
radiological improvement may lag behind clinical recovery.”
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