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Abstract

Background Miller-Fisher Syndrome (MFS), a distinct subtype of Guillain-Barré Syndrome (GBS), accounts for 5% of
GBS cases and classically manifests with the triad of ophthalmoplegia, ataxia, and areflexia. Isolated bilateral mydriasis
as the sole presenting feature is exceptionally rare, particularly in pediatric populations. While pupillary abnormalities
have been documented in adult MFS cases, their diagnostic significance and management in children remain poorly
characterized.

Case Summary We report a novel pediatric case of a 7-year-old girl presenting with 7 days of unexplained bilateral
painless mydriasis unresponsive to light accommodation. Initial symptomatic management targeting potential
toxic or neuropathic etiologies proved ineffective. Recognition of this atypical presentation prompted serological
evaluation for autoimmune neuropathy markers, which demonstrated positivity for GQ1b IgM, GQ1b IgG, and GT1a
IgG antibodies, confirming MFS diagnosis. Rapid clinical improvement followed intravenous immunoglobulin (IVIG)
therapy. This case highlights the diagnostic challenges posed by incomplete or atypical MFS manifestations and
underscores the necessity of early antibody testing in unexplained autonomic or neurological symptoms.

Conclusion This report expands the phenotypic spectrum of pediatric MFS by demonstrating isolated bilateral
mydriasis as a potential initial manifestation, clinicians evaluating pupillary dilation should consider MFS in differential
diagnoses. Future studies should continue to explore the pathophysiological link between anti-GQ1b antibodies and
isolated autonomic dysfunction in pediatric MFS.
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Introduction
GBS, the leading cause of acute flaccid paralysis glob-
ally [1], is an immune-mediated neuropathy classically
characterized by rapidly progressive symmetric limb
weakness and albuminocytological dissociation in cere-
brospinal fluid [2—3]. Recognized subtypes include MFS,
Pharyngeal-cervical-brachial weakness (PCB), and facial
diplegia with paresthesias, each defined by distinct clini-
cal patterns. While IVIG and plasma exchange remain
cornerstone therapies [2], timely diagnosis relies on rec-
ognizing variable phenotypic presentations.

MES, accounting for 5% of GBS cases, classically mani-
fests as a triad of ophthalmoplegia, ataxia, and areflexia
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[4]. However, incomplete forms, such as acute isolated
ophthalmoparesis or ataxic neuropathy, expand its diag-
nostic spectrum. Notably, pupillary abnormalities like
mydriasis and light-near dissociation, though rare, cor-
relate strongly with anti-GQ1b antibodies [5-6]. These
antibodies target gangliosides enriched in ocular motor
nerves and autonomic pathways, with cross-reactivity to
GT1a potentially disrupting sympathetic innervation of
the iris [7]. Such mechanisms may underlie atypical auto-
nomic features, including bilateral mydriasis, in MFS.
Beyond core symptoms, relevant case series describe
diverse neurological accompaniments, including facial
palsy, dysarthria and convergence insufficiency, under-
scoring MFS’s heterogeneous nature [8]. Therapeutic
alignment with GBS protocols, including IVIG, acceler-
ates recovery in most patients.

We present a diagnostically challenging pediatric case
of MFS manifesting solely as acute bilateral mydriasis
with absent light reflexes, devoid of ophthalmoplegia,
ataxia, or areflexia. Initial evaluations excluded toxic,
metabolic, and structural etiologies, while empirical
therapies proved ineffective. Serological confirmation
of anti-GQ1b IgM/IgG and anti-GT1a IgG antibodies
established an MFS diagnosis, with rapid symptom reso-
lution following IVIG. This case highlights three critical
insights: First, isolated autonomic dysfunction may her-
ald MFS in children. Second, antibody testing is pivotal
in atypical presentations. Third, pupillary abnormalities
warrant consideration of immune-mediated neuropathies
even without classic neurological signs. By expanding the
recognized phenotype of pediatric MFS, this report urges
clinicians to integrate ganglioside antibody profiling into
the workup of unexplained mydriasis.

Case presentation

Chief complaints

A 7-year-old girl presented with painless bilateral mydri-
asis and absent light reflexes persisting for 7 days.

History of present illness

One week prior to presentation, the patient experienced a
mild upper respiratory infection that resolved after treat-
ment. During a routine ophthalmology follow-up for pre-
viously diagnosed amblyopia (detected one year earlier),
bilateral pupil dilation (7 mm diameter) with complete
loss of light and accommodation reflexes was noted. The
patient denied ocular pain, visual disturbances, diplopia,
ptosis, or systemic symptoms (e.g., limb weakness, ataxia,
dysphagia). Initial head CT and neurological evaluations
by ophthalmology were unremarkable, prompting obser-
vation. Persistent mydriasis without progression led to
referral for further workup.
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Past medical and family history
Ocular history: Stable amblyopia under surveillance; no
prior pupillary abnormalities or use of mydriatic agents
(e.g., tropicamide).

Medical history: Fully immunized, including COVID-
19 vaccine; no chronic illnesses or medications.

Family history: No neuroimmunological or autoim-
mune disorders reported.

Physical examination
Vitals: Afebrile (36.8 °C), normotensive (92/53 mmHg),
and hemodynamically stable.

General: Alert, interactive, with normal cognition and
speech.

Ocular: Bilateral fixed mydriasis (right: 7.0 mm, left:
7.5 mm) unresponsive to light or accommodation; pre-
served convergence reflex (Fig. 1). Extraocular move-
ments full, no ptosis or diplopia. Visual acuity 1.0
bilaterally; funduscopy and intraocular pressure (12
mmHg) normal.

Neurological: Cranial nerves intact; normal muscle
tone/strength (grade V throughout), gait, and coordina-
tion. Physiological and deep tendon reflexes (knee, Achil-
les) normoactive. No meningeal signs or pathological
reflexes.

Systemic: Cardiorespiratory and abdominal exams
unremarkable.

Laboratory examinations
Routine panels: Complete blood count, electrolytes,
renal/hepatic function, thyroid studies, inflammatory
markers (CRP), and autoimmune serology (ANA) within
normal limits.
Provocative testing: Neostigmine challenge negative;
1% pilocarpine failed to induce pupillary constriction.
Neurophysiology: Normal nerve conduction studies
(sensory/motor) and electroencephalography.

Imaging examinations

Unremarkable cranial/orbital MRI, chest CT, and ocular
ultrasound. Ophthalmologic examination showed bilat-
eral pupil dilation and loss of light reflex (Fig. 2).

Preliminary diagnosis
Isolated bilateral mydriasis of undetermined etiology.

Further diagnostic workup

Empirical therapies (3-day mannitol, acyclovir, dexa-
methasone [0.3 mg/kg/day], and 5-day B vitamins)
yielded partial improvement, as evidenced by pupil dila-
tion to 6 mm and diminished light reflexes (to 5-5.5 mm
on light exposure). The etiology of pupil dilation and
loss of light reflex remained elusive, and imaging stud-
ies revealed no intracranial space-occupying lesions,
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Fig. 1 Bilateral pupillary dilation in bright light - an atypical presentation of a child with MFS seen in the clinic

increasing suspicion of an immune-mediated pathol-
ogy. Subsequent CSF analysis showed no albuminocyto-
logical dissociation and was antibody-negative. Serum
anti-GQ1b (IgM/IgG) and anti-GT1la (IgG) antibodies
were positive, and the assay was performed by western
blotting.

Final diagnosis
Miller-Fisher Syndrome subtype presenting with isolated
bilateral mydriasis.

Treatment
IVIG 400 mg/kg/day for 5 days.

Outcome and Follow-Up
Post-treatment: Pupil diameter normalized to 3-4 mm
with restored light reflexes within 5 days.

6-month follow-up: Sustained resolution without
recurrence or development of classic MFS features.

Discussion

MES is a rare neuroimmune disorder that is considered
a subtype of GBS. Typical manifestations of MFS include
ophthalmoplegia, ataxia, and areflexia. Still, they vary and
include acute ocular muscle paralysis without ataxia and
acute ataxic neuropathy without ocular muscle paraly-
sis. In addition, nystagmus and pupillary dilation may be
present, which can be particularly challenging to diag-
nose and manage, especially in pediatric cases. Although
a case of MFS with gait abnormalities and dilated pupils
in a 3-year-old girl has been reported in the literature [9],
cases of pediatric MFS with only dilated pupils have not
been documented.

About the completeness of the case, additional infor-
mation about the family history and early symptom
development contributed to a better understanding.
The patient’s family history did not include a significant
genetic predisposition to neurologic disease. Early symp-
toms included mild headache and malaise that preceded
the pupil abnormality by one week, which may be indica-
tive of early neurologic involvement in MES [10].

In terms of the diagnosis of the case, the results of
the 1% pilocarpine drop test in this case are significant.
Adie’s pupil has mostly unilateral onset, is sensitive to the
1% pilocarpine drop test, and is negative for anti-GQ1b
antibodies. Thus, the negative result in this case helps
to rule out Adie’s pupil and supports a neurogenic ori-
gin for the pupillary abnormality. This result, combined
with other clinical and laboratory evidence, further sup-
ports MES as the underlying cause of the patient’s bilat-
eral pupillary dilation. A review of the literature revealed
that Lee et al. had reported four patients with MFS, all of
whom had bilateral pupillary dilation, which manifested
as pupil dilation and unresponsiveness to light stimula-
tion, which is similar to the symptoms of the present
case. This review suggests that in atypical cases, detect-
ing anti-GQ1b antibodies can help identify MFS early
[11]. In other unexplained ocular neurological disorders,
serum search for anti-GQI1b antibodies may be helpful
for diagnosis, especially in young patients [12]. There-
fore, we performed a serum immunologic examination,
which showed positive serum anti-GQ1b and anti-GT1a
antibodies, suggesting that the diagnosis of MFS should
be considered. However, it is equally important to care-
fully differentiate between other diseases positive for
anti-GQ1b antibodies, including Bickerstaff Brainstem
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Fig. 2 Ophthalmologic examination showed bilateral pupil dilation and loss of light reflex

Encephalitis (BBE) and PCB. In this case, the child had
no typical clinical manifestations other than bilateral
pupil abnormalities, such as dysphagia, limb weakness,
and sensory deficits. Therefore, BBE and PCB were not
considered at the time. Despite the absence of abnor-
malities on imaging, an extensive immunological and

neurological examination ruled out other possible diag-
noses, such as central nervous system infection or tumor.

It has been found that molecular mimicry is a key fac-
tor in the pathogenesis of MFS. The mechanism suggests
that antigens of certain pathogens have similar molecu-
lar structures to those in the host’s neural tissues, which
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leads to a misdirected attack by the immune system on
its own neural tissues [13]. In this case, the patient had a
history of antecedent infections of the respiratory tract;
therefore, molecular mimicry may be a potential mech-
anism for the pathogenesis of this patient. It has been
reported that molecular mimicry is likewise considered
as one of the major pathogenic mechanisms in COVID-
19-related MES cases [14—15]. It is noteworthy that pedi-
atric MFS patients have a higher incidence of autonomic
symptoms and a lower rate of anti-GQ1b antibody posi-
tivity [16]. In future studies, the molecular mechanisms
and immunological pathways of MES should be further
explored, especially the role of anti-GQ1b antibodies
in pediatric MFS and their interrelationship with other
immune mediators.

In terms of treatment, IVIG, a well-established therapy
for treating immune-related diseases, was used accord-
ing to the MFS guidelines [10]. The efficacy of immuno-
globulin is demonstrated by symptomatic improvement
and pupil normalization, which highlights its suitability
as a primary treatment. In the present case, the treatment
regimen of IVIG was effective, and the child’s symptoms
improved dramatically after treatment. Recurrence of
MES is rare, and the prognosis is primarily favorable; in
the present case, there was no sign of recurrence.

However, there is still a gap in the understanding of this
MES subtype. In the present case, the patient had only
symptoms of pupillary dilation without ophthalmople-
gia. The mechanism of this phenomenon has not been
fully elucidated, but studies have suggested some pos-
sible hypotheses. Which may be related to differences
in the distribution and function of gangliosides in dif-
ferent nerve fibers or differences in individual immune
responses. Anti-GQ1b antibodies, which are abundantly
expressed in the actinic, synovial, and abducens nerves,
may affect the nerve conduction function by binding
to the ganglioside GQlb, leading to abnormal pupil-
lary responses [17-18]. In this case, the light reflex and
accommodation reflex was absent, but convergence
reflexes were present, suggesting that autoimmune attack
selectively targeted parasympathetic fibers in the ciliary
ganglion. The selective involvement of parasympathetic
fibers with preservation of somatic motor function may
be related to the differential expression of GQ1lb gan-
gliosides in autonomic and somatic nerve endings. Pre-
vious studies have found that anti-GQ1b antibodies bind
primarily to the presynaptic membrane of nerve end-
ings, interfering with the release of acetylcholine and
thereby causing a block in nerve conduction, a process
that may block the release of acetylcholine required for
light reflexes. In contrast, somatomotor fibers expressed
lower levels of GQlb, which may be the underlying
mechanism behind this phenomenon and may explain
the absence of ophthalmoplegia in this patient [19-20].
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The preservation of the vergence reflex suggests that
central integration and somatomotor function were not
impaired, highlighting the multifocal nature of immune
damage in the MFS variant. Furthermore, it has been
shown that anti-GQ1b antibodies may lead to neuroin-
flammation and demyelination through activation of the
complement system, which in turn affects neurological
function [21]. Future studies should continue to explore
the pathophysiological link between anti-GQ1b antibod-
ies and isolated autonomic dysfunction in pediatric MFS.

Albuminocytological dissociation is one of the typical
manifestations of GBS and its subtypes, characterized by
elevated protein levels in the CSF and normal or mildly
elevated cell counts [22]. This dissociation is more com-
mon in patients with GBS, but its frequency is more
time-dependent [22]. In MFS, CSF protein cell dissocia-
tion may not be evident, especially in the early stages of
the disease [2]. In this case, the child’s CSF did not show
typical albuminocytological dissociation, which may be
related to disease course, manipulation, or the heteroge-
neity between MFS and GBS. These issues still need to be
further explored in future studies.

This case highlights the rarity and clinical significance
of pediatric pupillary abnormalities in pediatric MFS
and emphasizes the importance of prompt diagnosis
and treatment. Differences in the clinical presentation of
pediatric and adult MFS necessitate a tailored diagnostic
and therapeutic approach to pediatric cases. In conclu-
sion, this case emphasizes the need for clinical vigilance,
timely evaluation, and intervention when encounter-
ing acute pupillary dilation and advocates continued
research into the pathogenesis and treatment of this rare
subtype of MFS.

However, this study has some limitations. First, only
one case was reported in this study, and the sample size
was too small to allow extensive validation and general-
ization of MFS’s clinical manifestations, diagnostic meth-
ods, and therapeutic effects. Second, lacking long-term
follow-up data, it is impossible to determine whether
the patient will develop delayed symptoms or long-term
complications, and we will continue to pay attention to
the patient’s long-term prognosis. Third, electromy-
ography (EMG) findings are significant in MFS, but for
some reason, the patient’s family did not agree to per-
form EMG, which should be performed in subsequent
studies. Fourth, the impact of environmental exposure
and dietary habits on the disease diagnosis was not
analyzed in detail during the diagnostic process, and
attention should be paid to the relevant elements in sub-
sequent studies to rule out other possible etiologies more
comprehensively.
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Conclusion

This report expands the phenotypic spectrum of pedi-
atric MFS by demonstrating isolated bilateral mydriasis
as a potential initial manifestation, clinicians evaluating
pupillary dilation should consider MES in differential
diagnoses. Future studies should continue to explore the
pathophysiological link between anti-GQ1b antibodies
and isolated autonomic dysfunction in pediatric MES.
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