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CLINICAL CASE

Abstract

Female patient presents respiratory infection 1 month before the appearance of following triad: ophthalmoplegia, ataxia, and 
hyporeflexia. Diagnosed as Miller Fisher syndrome, associated with  cytomegalovirus infection, that showed an aggressive 
pattern in anti-GQ1b antibodies as well as albuminocytological dissociation in cerebrospinal fluid  and demyelination in 
electromyography, without therapeutic response to intravenous immunoglobulin and plasmapheresis. The progression of the 
disorder leads to overlap with a classic Guillain–Barré syndrome, presented by the persistence of quadriparesis and dys-
phagia for solids/liquids, reflecting a poor prognosis, confirming that the etiologic agent has impact on the aggressiveness. 
This is also indicated in up-to-date literature, which justifies the importance of report.
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Introduction

After the eradication of poliomyelitis, Guillain–Barré 
syndrome (GBS) is the main cause of acute flaccid 
neuromuscular paralysis worldwide1. Its etiology is 
post-infectious and immune mediated, causing it to 
increase research in areas such as neurology, psychi-
atry, immunology, infectology, and genetics2.

In Europe and America, typical ascending forms pre-
dominate, including the classic form called acute in-
flammatory demyelinating polyradiculoneuropathy, rep-
resenting about 90% of patients with GBS, and 
manifesting as a flaccid and symmetric motor paralysis 
with areflexia and albuminocytological dissociation in 
cerebrospinal fluid (CSF)1,3,4. Axonal forms such as 
acute motor axonal neuropathy (AMAN) and acute mo-
tor-sensory axonal neuropathy occur in up to 5% of 
GBS cases1,4. The remaining percentage consists of 
atypical forms such as Miller Fisher syndrome (MFS) 
and the so-called regional variants such as Bickerstaff 

brainstem encephalitis, pharynx-cervix-brachial variant 
(PCBv), cranial polyneuritis, acute pandysautonomia, 
and acute sensory neuropathy5. Conversely, in the 
Asian and Latin American population, axonal varieties 
predominate between 56 and 82% (Table 1), with cer-
tain exceptions such as Chile and Argentina, whose 
genetic composition may differ considerably from other 
Latin populations, although there is no sufficient scien-
tific evidence to confirm that6-9.

Regarding gender, GBS is one of the few immuno-
logical disorders which are most frequent in men, both 
in the European, American, Asian, and Latin popula-
tions. According to multicenter studies worldwide, the 
ratio is 1.5:1 versus women, which vary depending on 
geographic location and ethnicity7-10.

The objective of this article is to present the case of 
a patient diagnosed with MFS. This diagnosis was 
based on a neurological examination that permitted 
identifying the classic triad consisting of acute 
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ophthalmoplegia, areflexia, and ataxia, not responsive 
to immunotherapy treatment and with progression to a 
classic GBS. The origin was linked to an infectious 
disease acquired in the previous weeks associated with 
cytomegalovirus (CMV), indicating a poor prognosis. 
MFS is generally omitted, since it is a unique and atyp-
ical entity within the GBS spectrum, with an incidence 
of 1-2 cases per million inhabitants/year1,11. However, a 
thorough investigation of personal history and a correct 
application of semiology can lead to its probable diag-
nosis despite its rarity. Complementary tests are used 
to confirm and treat the disorder opportunely, avoiding 
the risk of physical, respiratory, or thromboembolic 
complications with long-term damage on quality of 
life2,3,5.

Case presentation

A 46-year-old female patient, teacher in a children’s 
center in the province of Cañar-Ecuador, with no rele-
vant clinical, surgical, or allergic history, and a complete 
vaccination schedule, last updated 6  months ago for 
hepatitis B, diphtheria, tetanus, and influenza before 
her employment; refers that 1 month before admission, 
she presented asthenia of moderate intensity accom-
panied by mild odynophagia and transparent expecto-
ration. One week later, the respiratory symptoms de-
creased but the asthenia intensified, despite reducing 
every day activities. The patient started self-medicating 
with a multivitamin, which partially improved her asthe-
nia. Forty-eight hours before admission, she presented 
dysphagia, initially at the start of swallowing, but 

progressively also for both liquids and solids, accom-
panied by episodes of cough and regurgitation, which 
did not subside despite the attempt to ingest small 
amounts. In addition, horizontal diplopia and multiple 
episodes of abrupt onset objective position related ver-
tigo were referred, yielding slightly with absolute rest. 
Twenty-four hours later, the patient presented continu-
ous low tone dysarthria, with the imprecision of conso-
nants, hoarse voice, and forced emission. This leads 
her to go to the La Troncal Health Center.

During evaluation, a blood pressure of 180/120 mmHg 
is recorded, for which an unknown medication is pre-
scribed and the patient was sent home for outpatient 
controls of hypertension. However, the symptoms per-
sist, what brings her to the Azogues-Cañar hospital. 
A blood pressure of 140/80 mmHg was recorded and 
a simple cranial computed tomography (CT) was per-
formed, in which no organic damage was evidenced, 
therefore, focus was made on stabilizing vital signs. 
After 20 h of evolution, the patient was hemodynami-
cally stable, but presented anarthria with noticeable 
facial effort, alexia, and dysarthria, preserving the un-
derstanding of words. This leads to the referral to the 
“José Carrasco Arteaga” specialty hospital.

In the emergency department, a clinical case char-
acterized by ataxia, vertigo, bilateral ophthalmoplegia, 
horizontal diplopia, and anarthria is initially identified. 
On entering the observation room, signs such as bilat-
eral facial paresis, bilateral palpebral ptosis, mydriatic 
and hyporeactive pupils, inability to close the mouth, 
absence of corneal reflex, nausea, and decreased 
cough reflex are noticed. Further, progressive descend-
ing weakness of the platysmal muscles and tongue, 
upper extremities paresis (Grade 3/5) with hyporeflexia, 
and dysmetria in both hands and feet are added. Due 
to these manifestations, the patient was transferred to 
the neurology service. After evaluation and examination 
of the following triad: ataxia, bilateral ophthalmoplegia, 
and hyporeflexia together with the progressive, sym-
metrical, and descending evolution, a probable diagno-
sis of GBS, atypical variant Miller Fisher, was 
determined.

Laboratory tests where requested indicating leukocy-
tosis with neutrophilia; slight increase in liver enzymes 
with partial direct hyperbilirubinemia; blood cultures, 
urine, and stool tests negative; antinuclear antibodies; 
and tumor markers negative. Additional, a serological 
study using automated electrochemiluminescence im-
munoassay indicated CMV anti-IgM: 25.17 IU/ml (pos-
itive: ≥ 22.0  IU/ml), anti-IgG: 38.9  IU/ml (positive: 
≥ 1.0 IU/ml), anti-IgG avidity: 14.1% (low avidity:<15%), 

Table 1. Clinical variations of GBS patients taking into 
account gender, according to the Latin American 
population group

GBS 
variants

Mexico Chile Colombia

% Male/
female

% Male/
female

% Male/
female

AIDP 8.9 2/2 65.9 19/8 32

17/8AMAN 64.4 19/10 17 6/1 28

AMSAN 17.8 4/4 4.9 1/1 28

MFS 8.9 1/3 7.3 2/1 12

ASAN - - 4.9 2/0 -

Unclassified - - - - -

AMSAN: acute motor-sensory axonal neuropathy, AMAN: acute motor axonal 
neuropathy, MFS: Miller Fisher syndrome.
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non-reactive serology for Epstein–Barr virus, syphilis, 
human immunodeficiency virus, hepatitis B or C, and 
the rest of respiratory viruses. A  serum sample was 
sent to a private laboratory in Quito, using the comple-
mentary health network, to determine anti-ganglioside 
antibodies by semi-quantitative enzyme-linked immu-
nosorbent assay, with positive result for GQ1b anti-IgM: 
64 index value (IV) (referential interval 0-50 IV) and 
GQ1b anti-IgG: 141 IV (referential interval 0-50 IV). In 
addition, CSF was analyzed after lumbar puncture, 
which revealed albuminocytological dissociation: pro-
teins: 242.3  mg/dl (normal values: 10-45  mg/dl), cell 
count: 10  cells/mm3 with lymphocyte predominance 
(pleocytosis: > 10  cells/mm3), and non-infectious or 
malignant pattern. Magnetic resonance imaging (MRI) 
of the skull reported that there is no evidence of isch-
emic attacks, hemorrhages, or tumors, confirming the 
absence of anatomic damage (Fig. 1).

After the epidemiological-clinical evaluation and the 
review of the serological results, CSF, and neuroimag-
ing, the diagnosis of MFS was confirmed. A treatment 
with intravenous immunoglobulin (IVIG) therapy was 
initiated at 0.4  g/kg for 5  days. However, the patient 
started to present signs of dysautonomia (mean arterial 
pressure of 150  mmHg, tachycardia, and hyperhidro-
sis), therefore, she was admitted to the intensive care 
unit (ICU) for hemodynamic and respiratory stabiliza-
tion. Daily enoxaparin 40 mg subcutaneously and use 
of compression stockings where initiated as prevention 
for thromboembolic complications. After finishing im-
munoglobulin therapy, there was, however, no signifi-
cant improvement of the symptoms, instead, she pre-
sented bibasilar atelectasis, orthopnea, tachypnea, oral 
secretion difficulties, and hypoxemic respiratory failure 
(pH: 7.41, O2 saturation: 90%, FiO2: 21%, PaO2: 58 mmHg, 
PaCO2:  25  mmHg, HCO3:  16.1 mEq/L, base excess: 
−6.6 mmol/L, and PaO2/FiO2: 276 mmHg) that required 
mechanical ventilation. Before this procedure, she pre-
sented paresthesia and pain (7/10 on the visual analog 
scale) in all extremities, receiving treatment with a fen-
tanyl bolus at 2 μg/kg as rescue analgesia and after 
intubation a continuous infusion at 150 μg/h.

One week later, a percutaneous tracheostomy was 
performed for early weaning from mechanical ventila-
tion improving the respiratory process. As soon as neu-
ropathic pain decreased, fentanyl was stopped. Four 
days later, the patient presented a fever of 38.1°C, 
leukocytosis with neutrophilia, and an increase in C-re-
active protein values. Both clinical signs and chest 
X-ray corresponded to nosocomial pneumonia, there-
fore, a sample of tracheal secretion was obtained for 

culture assessment. Results indicated an infection with 
a multidrug-resistant Pseudomonas aeruginosa and an 
intravenous antibiotic therapy was initiated with mero-
penem (1 g/8 h for 14 days) and amikacin (15 mg/Kg/24 h 
for 7 days). Within the first 2 days of antibiotic therapy, 
the patient presented a large amount of secretions 
through the tracheostomy, as a result she was placed 
under continuous positive airway pressure, which im-
proved respiratory symptoms and eventually resolved 
the pneumonia.

After 4 weeks of hospital stay, there was still no neu-
rological improvement, therefore, plasmapheresis was 
initiated as a rescue treatment. The sessions were 
carried out at 1-day intervals until the 5  cycles were 
completed. The patient presented moderate recovery 
from ataxia, vertigo, bilateral ophthalmoparesis, and 
anarthria. However, dysphagia for solids and liquids 
persisted, the patient was placed on percutaneous en-
doscopic gastrostomy. In addition, the predominantly 
proximal paresis (Grade  3/5) and hyporeflexia in all 
extremities continued, so, an electromyographic study 
was requested, which showed a particularly demyelin-
ating pattern with secondary axonal injury determining 
progression to MFS/GBS classic superposition and a 
poor prognosis for recovery.

Due to the chronic complications and the high mor-
bimortality, the patient received daily sessions of phys-
ical therapy with psychological and psychiatric support 
for emotional lability. The patient was discharged after 
a month of hospitalization with a multidisciplinary fol-
low-up under following conditions: switch to a fenestrat-
ed tracheostomy tube, saturation levels between 90% 
and 92%, feeding through a gastrostomy tube, hemo-
dynamic stability, and a Hughes functional classifica-
tion of 4. After 2 months, the patient could already walk 

Figure 1. T1 sequence brain magnetic resonance 
imaging, which does not show organic damage in this 
clinical case
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a few meters with assistance (Hughes 3), also the 
paresis in arms improved to 4/5. In contrast, hypore-
flexia along with dysphagia for solids and liquids per-
sisted despite physical rehabilitation, so tracheotomy 
and gastrostomy were maintained permanently until 
further notice.

During the entire hospitalization and follow-up visits 
in the institution, the bioethical principles were applied 
correctly; also, the informed consent of the patient was 
obtained for possible publication of the case without 
evidencing relevant data regarding patients’ identity.

Discussion

MFS affects men more than women with a 2:1 ratio, 
with an average age of 43.6 years at diagnosis, similar 
to our patient2. After the first decade of life, there is a 
20% increase in incidence with every 10 years of life3. 
Patients have a monophasic disease course, therefore, 
a relapse event would be considered atypical1, with 
patients presenting at early age onset being the most 
susceptible6. It occurs more frequently in Asians, be-
tween 15 and 25% of all GBS cases, due to genetic 
predisposition7-9,12.

Evidence indicate the importance of molecular mim-
icry in its etiology, since bacterial, viral, or organic anti-
gens may act similar to peripheral nerve gangliosides2, 
therefore, an activated immune response to fight off the 
infection may cause a cross-reaction with the myelin of 
the host nerves supporting autoimmunity1.

This atypical variant of GBS is considered an im-
mune-mediated neuropathy, reporting a preceding gas-
trointestinal or respiratory disease 4 weeks before clin-
ical presentation in 70% of the cases2,3,11. According to 
one of the largest series of cases of MFS, Haemophilus 
influenzae is the principal etiologic agent (21%), less 
frequent Campylobacter jejuni (14%), and CMV (8.6%); 
however, in 56% of cases, the microorganism was not 
identified13.

In this case, a history of an infectious process was 
mentioned 1 month before the development of ophthal-
moplegia, most probably due to a viral agent, because 
of symptoms such as asthenia, mild odynophagia, and 
cough with transparent expectoration. The CMV was 
considered among the possibilities, because according 
to the literature, it is frequent in children between 1 and 
3  years of age (which was the teaching population of 
this patient during the past 6 months), it has long incu-
bation periods, it produces low leukocytosis level with 
barely perceptible low-grade fever, it has variable liver 
involvement with elevated liver enzymes and rarely 

splenomegaly or swollen cervical lymph nodes14. The 
primary infection was confirmed due to the elevation of 
anti-IgM against CMV (they can persist for months after 
primary infection and be positive in reactivation or rein-
fection), as well as elevation of anti-IgG and low avidity 
test for anti-IgG (reflecting maturation of the immune 
response)15. Other risk factors regarding the etiopatho-
genesis include the use of medications (such as strep-
tokinase and isotretinoin), autoimmune diseases (such 
as systemic lupus, Hodgkin’s disease, and sarcoidosis), 
epidural anesthesia, bone marrow transplantation, and 
immunizations12. In this patient, the rest of the serolog-
ical tests for infectious, autoimmune, or malignant dis-
eases were negative. As reported by Vaccine Adverse 
Event Reporting System, the vaccine-induced GBS is 
characterized by the onset of symptoms within a 6-week 
period after receiving the vaccine14. In this case, the last 
administration of vaccines was 6  months ago. Oddly, 
the incidence of GBS among the vaccinated population 
is not higher than the unvaccinated population16.

Despite being designed for epidemiological purpos-
es, the criteria of Brighton et al. (Table 2), described in 
2014, allow patients to be classified into one of four 
categories with respect to the possibility of GBS diag-
nosis, ranging from a high (level 1, which was the case 
in this case report) to a low level (level 4) of diagnostic 
certainty10. Consequently, in case of atypical variants 
such as MFS, the diagnosis is based on a complete 
medical history, supported with albuminocytological 
dissociation (hyperproteinorrachia without pleocytosis) 
in the CSF, positive antibodies against GQ1b ganglio-
side, a predominant demyelinating pattern on electro-
myography, and absence of organic disease in 
neuroimaging10.

The characteristic is a triad consisting of acute oph-
thalmoplegia, areflexia, and ataxia that may be associ-
ated with diplopia, dysarthria, dysphagia, and vertigo2,3. 
The oculomotor, trochlear, and abducting nerves are 
most affected by the abundance of the GQ1b ganglio-
side in the paranodal region of these nerves2. Cranial 
nerve involvement is typical, generating facial, oculo-
motor, or bulbar weakness, although, the extension 
toward to the extremities, paresthesia distal, and auto-
nomic dysfunction, such as hypertension, tachycardia, 
and hyperhidrosis, occurs in the aggressive overlap of 
MFS/GBS7,17,18, as in this case. Albuminocytological 
dissociation occurs in 90% of patients during the peak 
of the disease (first 15 days)2,19. In addition, there is a 
relationship between proteinorrachia and the clinical 
evolution, protein levels in CSF >150/mm3 are related 
to dysautonomia, poor response to immunoglobulin 
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treatment, and higher probability of requiring mechan-
ical ventilation, which is associated with complications 
such as pneumonia and poor recovery, as in this 
case20.

Antibodies to gangliosides have been associated 
with GBS, which explains the heterogeneous presen-
tations, therefore, AMAN is almost always associated 
with anti-GM1 antibodies and PCBv with anti-GT1a 
antibodies1,17,18. Antibodies against GQ1b ganglioside 
show sensitivity up to more than 90% in MFS1,6, mak-
ing this test useful for diagnosis. There is a window 
period of 2  weeks from the onset of symptoms to 
measure the concentration of GQ1b antibodies and 
relate them to clinical severity, meaning high antibody 
values will indicate greater nerve damage, as in this 
case report21.

Among the electrodiagnostic studies, electromyogra-
phy is useful in differentiating between several diagno-
sis’s, such as neuromuscular junction disorders5. The 
most frequent findings are decreased latencies, altered 
amplitude, or presence of F and H waves. Both the 
axonal and demyelinating patterns suggest poor prog-
nosis5, which was also in this case. Because of the time 

it takes the degeneration of the sensory and motor 
nerve fibers, this test should be performed between the 
3rd and 8th week after first onset of symptoms22.

MRI can show an enhancement of the nerve roots, 
which indicates a rupture of the blood–brain barrier due 
to inflammation that occurs in GBS. However, MRI is 
used initially to discard other quadriparesis etiologies 
such as transverse myelitis, amyotrophic lateral sclero-
sis, or intracranial disease5.

Treatment to GBS and its variations includes ade-
quate supportive care, prevention of deep vein throm-
bosis (DVT), pain control, respiratory assistance, and 
immunotherapy2, which were all applied in this patient. 
To manage dysphagia, a nasogastric tube is used for 
feeding, but if recovery is prolonged, a gastrostomy tube 
will be preferred. The use of subcutaneous heparin and 
compression stockings prevents DVT and reduces the 
risk of pulmonary embolism1,2,5.

Early pain control accelerates hospital rehabilita-
tion23. According to a systematic review, the presence 
of pain is present in up to 72% of patients diagnosed 
with GBS, at any stage of the disease, referring neuro-
pathic pain as the most frequent subtype. Both carba-
mazepine and gabapentin are used in the initial man-
agement of moderate pain, due to their easy 
administration and fewer adverse effects. However, 
when pain is >5/10 on the visual analogue scale, res-
cue analgesia with opiates is required, such as fentanyl 
at 2 μg/kg, which is frequently used because its low 
hemodynamic effects and it can used prior and during 
the period of mechanical intubation5,24. Steroid therapy 
can shorten the course of recovery17, but has no sig-
nificant effect on long-term results and it is used to treat 
neuropathic or root pain2,25.

The absence of the cough reflex facilitates the accu-
mulation of secretions in the airway during sleep and 
the risk of respiratory failure due to aspiration and pa-
ralysis of respiratory muscles2,5, which can lead to hos-
pitalization and prolonged recovery, even entering in-
tensive therapy, as in this case13.

To treat the autoimmunity, IVIG or plasmapheresis is 
indicated. They should be started as soon as possible, 
before irreversible nerve damage has taken place1. 
IVIG works by its immune-modulating action, being 
effective when started within the first 2  weeks after 
initial onset of weakness1,18. Whether the total IVIG 
dose (2 g/kg bodyweight) given in 2 days (1 g/kg/day) 
is more efficient than when given in 5 days (0.4 g/kg/day), 
is not known1. In this case, the total IVIG dosage was 
given in 5  days, because of the possible fewer side 
effects1,20. Plasmapheresis acts by eliminates 

Table 2. Brighton diagnostic criteria and definitions of 
Guillain–Barré syndrome

Diagnostic criteria Level of diagnostic certainty

1 2 3 4

Symmetric flaccid limb 
weakness

+ + + ±

Lack or absent deep tendon 
reflexes in limbs with 
weakness

+ + + ±

Monophasic course and time 
between appearance of signs 
from 12 h to 28 days

+ + − ±

Cerebroespinal fluid cellularity 
<50 / μL

+ ±* − ±

Cerebrospinal fluid protein 
concentration greater than 
normal values

+ ±* − ±

Nerve conduction studies 
consistent with a subtype of 
Guillain–Barré syndrome

+ + + +

Lack of an alternative 
diagnosis for weakness

+ + + +

+ present; − absent ± present or absent.
*If CSF is not collected or results are not available, the results of nerve 
electrophysiology must be consistent with the diagnosis of Guillain–Barré 
syndrome.
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pathogenic antibodies, humoral mediators, and com-
plement proteins involved in the pathogenesis1,6,17,26. It 
is administered as an exchange volume for five ses-
sions over 2 weeks (each exchange consists of 2-3 l 
of plasma according to bodyweight). This treatment is 
effective when started within the first 4 (preferably 2) 
weeks from first onset in patients who are unable to 
walk without assistance1,2. Plasmapheresis and IVIG 
are equally effective1,27,28. Additional studies applying 
IVIG followed by plasmapheresis do not indicate sig-
nificant improvement, but they facilitate partial recov-
ery of ophthalmoplegia and ataxia29, similar to what 
was reported for this patient. There is no difference 
between the primary outcome of mortality, disability, 
and intubation period between IVIG and plasmapher-
esis26,27. It is important to note that IVIG has become 
the treatment of choice due to its widespread availabil-
ity, fewer associated complications, peripheral veins 
access, and the convenience of infusing at night and 
on weekends27,28.

After the acute phase of the disease, MFS patients 
recover well11. More than 80% achieve to ambulate 
independent after 6  months2. Mortality in the acute 
phase is < 5% and is due to complications related to 
paralysis of the respiratory muscles, cardiac arrest, or 
thrombosis1-3,5. Less than 20% continue to have signif-
icant disability despite receiving care, as in this case, 
with respiratory compromise and complications in the 
ICU being the main predictors22,30.

In this case report, the aggressive pattern in the 
complementary studies, the prolonged course of the 
disease with incomplete recovery is related to the eti-
ologic agent. This is established by one of the largest 
series of cases with MFS, which indicates that CMV-re-
lated MFS tends to manifest bulbar palsy and sensory 
disturbance, and to advance to MFS/GBS overlap, with 
severe disability despite immunotherapy13.

Conclusions

An exhaustive anamnesis with emphasis on infec-
tious antecedents, accompanied by a correct neuro-
logical examination that permits to detect the classic 
triad of MFS (acute ophthalmoplegia, areflexia, and 
ataxia), helps to guide in the realization of comple-
mentary exams to confirm the diagnosis, regardless 
of being a rare pathology. Special attention was made 
on the etiological importance of MFS, due to new 
studies that define a relationship with aggressiveness, 
progression to classic GBS, and poor prognosis, as 
this case.
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