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Abstract

Background: Guillain-Barré syndrome is an acute inflammatory polyneuropathy of autoimmune origin, characterized by ascending
muscle weakness and sensory impairment. The functional sequelae in the lower limbs remain insufficiently documented, despite their
relevance for mobility, balance, and patient quality of life. The objective is to analyze and synthesize the available scientific evidence on
the podiatric implications of Guillain-Barré syndrome.

Material and methods: A systematic review was conducted following the PRISMA 2020 guidelines. The databases PubMed, Scopus,
Web of Science, and PEDro were searched for articles published up to April 2025. Clinical studies, case series, and case reports explicitly
describing podiatric alterations or interventions in patients with Guillain-Barré syndrome were included. Risk of bias was assessed using
the RoB 2 and ROBINS-I tools, and the methodological quality of the included studies was evaluated.

Results: Of the 3,186 records identified, 27 met the inclusion criteria. The main podiatric implications found were: foot drop, ankle ins-
tability, equinus contractures, joint fusion, gait disturbances, and persistent plantar pain. Therapeutic interventions included foot orthoses,
exoskeleton-assisted training, supervised individualized exercise programs, and corrective surgeries. The only randomized controlled trial
included reported significant improvements in muscle strength and quality of life through supervised physiotherapy.

Conclusion: Guillain-Barré syndrome leads to relevant functional consequences in foot and ankle structure and function, with a direct
impact on patient autonomy.

Resumen

Introduccién: El sindrome de Guillain-Barré es una polineuropatia inflamatoria aguda de origen autoinmune, caracterizada por deb-
ilidad muscular ascendente y compromiso sensitivo. Las secuelas funcionales en miembros inferiores permanecen insuficientemente
documentadas, a pesar de su relevancia para la movilidad, el equilibrio y la calidad de vida. El objetivo es analizar y sintetizar la evidencia
cientifica disponible sobre las implicaciones podoldgicas del sindrome de Guillain-Barré.

Material y métodos: Se realizo una revision sistematica siguiendo las directrices PRISMA 2020. Se consultaron las bases de datos
PubMed, Scopus, Web of Science y PEDro, incluyendo articulos publicados hasta abril de 2025. Se seleccionaron estudios clinicos, series de
casos y reportes que describieran explicitamente alteraciones o intervenciones podoldgicas en pacientes con sindrome de Guillain-Barré. Se
aplicaron herramientas RoB 2 y ROBINS-I para la evaluacion del riesgo de sesgo y se valoré la calidad metodolégica de los estudios incluidos.

Resultados: De 3186 estudios identificados, 27 cumplieron los criterios de inclusién. Las principales implicaciones podolégicas encon-
tradas fueron: pie caido, inestabilidad en tobillo, contracturas equinas, fusion articular, alteraciones en la marchay dolor plantar persistente.
Las intervenciones terapéuticas incluyeron ortesis plantares, entrenamiento con exoesqueletos, ejercicios individualizados supervisados
y cirugias correctivas. El Unico ensayo clinico aleatorizado incluido evidencié mejoras significativas en fuerza muscular y calidad de vida
mediante fisioterapia supervisada.

Conclusion: El sindrome de Guillain-Barré genera consecuencias funcionales relevantes en la estructura y funcién podoldgica, con
impacto directo en la autonomia del paciente.
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Introduction

Guillain-Barré syndrome (GBS) is an acute inflammatory auto-
immune polyradiculoneuropathy characterized clinically by pro-
gressive, symmetric, ascending muscle weakness, accompanied
by areflexia and sensory and autonomic disturbances'?. Although
its incidence is considered low—ranging from 0.8 to 1.9 cases per
100 000 person-years—it can reach 2 cases per 100 000 in some
regions, especially after viral outbreaks. Of these patients, 30-40 %
have persistent functional sequelae, which entails a considerable
rehabilitation burden and potential podiatric implications, albeit
poorly documented in the literature.

From a pathogenetic standpoint, GBS represents an aberrant
immune response to viral, bacterial, vaccine-related, or drug anti-
gens, with preferential damage to peripheral nerve myelin sheaths.
Initial demyelination and subsequent remyelination underpin the
motor and sensory alterations that are fundamental to understand-
ing functional consequences for gait and the foot. Clinical vari-
ants—including the classic demyelinating form (AIDP), axonal forms
(AMAN/AMSAN), and purely sensory or ataxic forms—determine the
severity of neuromuscular involvement.

GBS may be triggered by infections such as those caused
by Mycoplasma pneumoniae or SARS-CoV-2, as well as by vac-
cines®*. Bellucci et al.* reported a post-vaccine relapse in a patient
with prior GBS after COVID-19. Lanman et al. (2022) described rap-
id GBS onset with autonomic dysfunction after Pfizer-BioNTech vac-
cination. These associations reinforce the need for clinical vigilance
in subacute phases, when sequelae that affect podiatric function
may emerge.

Podiatric signs include gait disturbances, distal weakness, pos-
tural imbalance, loss of plantar sensation, contractures, and—in
severe cases—structural deformities. The most characteristic sequela
is flaccid equinus foot or drop foot, resulting from partial palsy of the
common peroneal nerve, which compromises foot dorsiflexion and
increases the risk of falls and ulcers.

Literature includes rehabilitation interventions involving podi-
atry. Yabuki et al.® demonstrated functional improvements with
robotic exoskeletons, while Sidoli et al.” described severe AMSAN
in older adults with incomplete recovery and marked foot dysfunc-
tion. In this context, podiatric care is particularly relevant during
recovery (first 6 months) and the sequelae phase, rather than the
acute episode.

Because foot-related alterations associated with GBS are uncom-
mon and poorly systematized, a scientific review is warranted to
characterize the clinical, orthotic, and preventive implications of
podiatric intervention. This will help lay the groundwork for more
effective therapeutic strategies and comprehensive multidisci-
plinary care.

The primary endpoint of this study is to analyze podiatric impli-
cations in patients diagnosed with GBS, with the aim of identifying
functional foot alterations and establishing effective therapeutic
interventions. Specific endpoints are to describe motor, sensory, and
orthopedic sequelae of the syndrome that compromise foot biome-
chanics; assess the impact of these sequelae on gait, balance, and
quality of life from a comprehensive podiatric perspective; review
the use of orthoses, insoles, and assistive devices in functional foot
recovery; and propose preventive, rehabilitative, and educational
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podiatric strategies to improve functional foot prognosis and foster
patient autonomy in activities of daily living.

Material and methods

Study design

We conducted a systematic review of the scientific literature
according to PRISMA 2020 guidelines, with the objective of identi-
fying, evaluating, and synthesizing evidence on podiatric implica-
tions associated with GBS. The review was designed, executed, and
reported following international methodological recommendations
for non-interventional systematic reviews.

Thisreview was registeredin PROSPERO (ID: CRD420251107770).

Research question

The research question followed the PICO framework:

¢ Population (P): Patients diagnosed with GBS.

¢ Intervention (l): Podiatric evaluation, approach, or interven-
tion (including functional, orthopodiatric, and rehabilitative
assessment).

e Comparison (C): Not applicable (descriptive studies without
control groups).

e Qutcomes (O): Identified podiatric manifestations: biome-
chanical, functional, neuromuscular, structural, or gait altera-
tions; and podiatric therapeutic needs.

The central question of the study was: What are the principal

podiatric implications observed in patients with GBS according to
the published scientific literature?

Eligibility criteria

Inclusion criteriaencompassed original studies—quantitative or
qualitative—that described, analyzed, or evaluated podiatric signsin
patients with confirmed GBS; cross-sectional, longitudinal, or cohort
clinical studies; case studies; qualitative studies; and prior systematic
reviews; publications available between January 2000 and May 2025;
documents in Spanish, English, or Portuguese; and human studies
without age or sex restrictions.

Exclusion criteria were studies that did not directly address podi-
atric, biomechanical, or functional alterations of the distal locomotor
apparatus in GBS; conference abstracts, editorials, opinions, letters,
or unpublished theses; duplicate data (the most complete or recent
version was prioritized); and studies not available in full text or with
restricted access.

Information sources and search strategy

A comprehensive search was performed in PubMed/MEDLINE,
Scopus, Web of Science, and Cochrane.

Searches were conducted from March 19" through May 10%,
2025. Database-specific strategies combined controlled descriptors
(MeSH, DeCS) and free terms.

Example strategy: (“Guillain-Barre Syndrome”[MeSH] OR “Guil-
lain-Barre”) AND (“Podiatry”[MeSH] OR “Foot Deformities” OR “Foot
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Disorders” OR “Foot Care” OR “Foot Health” OR “Gait” OR “Biome-
chanics” OR “Plantar Pressure”).

Strategies were adapted for each database. A manual search of
references from included studies was also performed.

Study selection process

Selection proceeded in 3 steps: duplicate removal using Zotero
plus manual cleaning; title/abstract screening by 2 independent
reviewers per eligibility criteria; and full-text assessment by the
same reviewers. Discrepancies were resolved by a third reviewer.
The process was managed in Rayyan QCRI with blinded screening.

Data extraction

Astructured extraction table captured bibliographic data (author,
year, country), study type, sample and demographics, podiatric
assessment methods, identified podiatric manifestations (neuromus-
cular, structural, functional), podiatric interventions (if applicable),
key outcomes, and main conclusions. Two reviewers extracted data
independently; a third verified consistency and accuracy.

Methodological quality assessment

Quality was appraised with tools matched to study design:
STROBE for observational studies, CASP for qualitative and case stud-
ies, CARE for case reports, AMSTAR 2 for systematic reviews, and the
Joanna Briggs Institute checklist for clinical case studies. Each article
was classified as high, moderate, or low quality; while not an exclu-
sion criterion, this informed analysis and interpretation.

Synthesis of results

Given anticipated clinical and methodological heterogeneity, a
narrative synthesis was planned, grouping results into 5 thematic
categories: structural podiatric alterations (deformities, contrac-
tures), biomechanical and gait dysfunction (gait pattern changes,
falls, instability), dermal or nail complications (ulcers, infections,
overload areas), orthopodiatric needs (orthoses, insoles, adapted
footwear), and impact on podiatric and functional quality of life. If a
sufficient number of homogeneous studies emerged, an exploratory
meta-analysis would be considered.

Assessment of publication bias
If meta-analysis were conducted, funnel plots and Egger’s test

would be used to assess publication bias. As most expected stud-
ies are descriptive or case-based, this step was considered optional.

Results
general characteristics of included studies

A total of 24 studies (Table I) met eligibility criteria per PRISMA.
Most were clinical case reports (n = 15), followed by descriptive
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observational studies (n = 6) and systematic reviews (n = 3). Publi-
cations spanned 2002-2024 across the Americas, Europe, and Asia.

In all included studies, the GBS diagnosis was established clini-
cally and neurologically, confirmed by complementary tests (electro-
myography, lumbar puncture, or neuroimaging). Most publications
described subacute or chronic GBS cases with predominantly distal
neuromuscular sequelae.

Podiatric signs associated with GBS

Findings were grouped into 5 clinical categories:

1. Structural alterations: flaccid equinus foot (foot drop), tib-
iotarsal instability, postural imbalances, and compensatory
scoliosis.

2. Functional and gait alterations: distal weakness, loss
of proprioception, recurrent falls, unsafe gait pattern, and
reduced walking speed.

3. Dermal and nail complications: hyperkeratosis, plantar
overload areas, neuropathic ulcers, recurrent fungal infections.

4. Orthopodiatric needs: AFO-type orthoses, functional
insoles, night splints, and adapted footwear.

5. Quality-of-lifeimpact: reduced autonomy for podiatric self-
care, dependence for ambulation, and perceived persistent
disability.

Evolutionary phase and timing of podiatric intervention

Podiatric approaches were concentrated in subacute (4-12 weeks
post-diagnosis) and chronic (>12 weeks) phases. No studies
described podiatric interventions in the acute phase.

¢ Subacute phase: focus on gait re-education and deformity

prevention.

¢ Chronic phase: implementation of rehabilitative podiatric

strategies such as biomechanical assessment, orthosis pre-
scription, and functional follow-up.

Methodological quality and risk of bias

JBland RoB-2 were applied per design. Summaries are provided
in Table Il and Figure 1.

Discussion

gBS poses clinical and functional challenges due to its acute,
unpredictable nature and its substantial impact on patient autono-
my®8. While medical treatment—especially in the acute phase with
intravenous immunoglobulin or plasmapheresis—has advanced,
neuromuscular and sensory sequelae require comprehensive reha-
bilitation in which podiatric management has an increasingly rec-
ognized role?.

Across the literature, patients with GBS develop functional altera-
tions of varying intensity, most commonly distal muscle weakness,
gait disturbance, orthopedic deformities, sensory dysfunction, and
loss of postural stability. These consequences directly compromise
foot structure and function, as well as gait and balance, positioning
podiatrists as key players in multidisciplinary care.
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Table I. Characteristics of Included Studies.
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Key podiatric or functional

Author (year) Study type Clinical variant Associated factor Age/Patient implication
Ferraray cols. (2024)' Casestudy  Elsberg variant Not specified Adult DhjiIEiEl dilagn05|s i
lumbosacral involvement
Takemotoy cols. (2023)> Casestudy Recurrent Campylobacter jejuni  Adult :?ﬁggtrif:ce BB G
Aguirrey cols. (2025)3 Casestudy Classic COVID-19+C.jejuni  Pediatric Flaccid paralysis of the limbs
Bellucciy cols. (2022)* Casestudy Recurrent COVID-19 vaccine Young adult Progressive motor disability
5 . . . Dysautonomia and distal
Lanman y cols. (2022) Casestudy Classic + autonomic  COVID-19 vaccine Adult
weakness
Yabuki ety cols. (2024)®  Casestudy  Motor sequelae Not specified Adult 5):;5keleton Vel T i P T2
Sidoli ety cols. (2023)” Casestudy AMSAN COVID-19 Elderly woman (90y) Severe distal paralysis
Vidal et ay cols. (2022)® Case study :/I;Itiasls\c/)uated HIV Adult Symptom reversal with ART
. . Ulcerative .
9
Ayadi ety cols. (2024) Casestudy Classic colitis + COVID-19 Young adult Acute motor deficit
Surety cols. (2021)'° Casestudy  Atypical Not specified Adult Incomplete gait recovery
Dukkipatiy cols. (2022)"" Casestudy  Bulbar Plus Not specified 3-year-old girl Facial and swallowing paralysis
Kanou y cols. (2022)'? Casestudy Classic COVID-19 Pediatric Spontaneous resolution
Yoshinoy cols. (2019)'® Case study Classic+. . Mycoplasma Adolescent Cognitive and motor sequelae
encephalitis
Algahtaniy cols. (2020)'* Casestudy  Mimic Nitrous oxide Adolescent Reversible paraparesis
Takeuchiy cols. (2019)'*  Casestudy Refractory optic Not specified Adult Persistent visual neuropathy
Shahy cols. (2022)'® RCT Chronic Not specified Adults Imprgvement BRI Ve
exercise
Cheny cols. (2024)'" Casestudy  Motor sequelae Not specified Older adult Effective robotic rehabilitation
N - . . Ataxia and distal sensory
Packiyarajahy cols. (2023)'® Casestudy Atypical sensory Not specified Young adult deficit
Semproniy cols. (2017)' Casestudy  Pure sensory Not specified Adult Lack of motor response
Liycols. (2016)* Casestudy  Orthopedic sequela ZeE:/Sere aifeleas Adolescent Scoliosis corrected surgically
. Bilateral subtalar and ankle
21
Seidel y cols. (2016) Casestudy  Footdrop Motor sequela Young adult arthrodesis
Mokhashiy cols. (2021)*2 Casestudy Classic ésoy\r/rlwgf?gnatlc Adult Acute peripheral paralysis
Georgey cols. (2022)% Casestudy Classic Moderna vaccine Young adult Feiiel recovery i
conventional therapy
Tanakay cols. (2021)%* Casestudy Severe GBS Not specified Adult Biiaelve Crlis ST g deldr

lower-limb orthosis

RCT: randomised clinical trial. GBS: Guillain-Barré syndrome. COVID-19: coronavirus disease 2019; AMSAN: acute motor and sensory axonal neuropathy; HIV: human
immunodeficiency virus; ART: antiretroviral therapy.
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Table Il. Methodological Quality and Risk of Bias

Author (year) Study type Appraisal tool Risk of bias Methodological quality
Ferraraetal. (2024) Case study JBl—Case Reports Low Moderate
Takemoto et al. (2023) Case study JBl—Case Reports Moderate Moderate
Aguirre et al. (2025) Case study JBl—Case Reports Moderate Moderate
Bellucci et al. (2022) Case study JBI—Case Reports Low High
Lanman et al. (2022) Case study JBl—Case Reports Low High
Yabuki et al. (2024) Case study JBl—Case Reports Low High
Sidoli etal. (2023) Case study JBl—Case Reports Moderate Moderate
Vidal et al. (2022) Case study JBl—Case Reports Low Moderate
Ayadi et al. (2024) Case study JBl—Case Reports Moderate Moderate
Suretal. (2021) Case study JBl—Case Reports Moderate Moderate
Dukkipati et al. (2022) Case study JBl—Case Reports Low High
Kanou et al. (2022) Case study JBl—Case Reports Low High
Yoshino etal. (2019) Case study JBl—Case Reports Moderate Moderate
Algahtani et al. (2020) Case study JBl—Case Reports Low Moderate
Takeuchi et al. (2019) Case study JBl—Case Reports Moderate Moderate
Shah et al. (2022) Randomized clinical trial RoB 2 (Cochrane) Low High
Chen et al. (2024) Case study JBl—Case Reports Low High
Packiyarajah et al. (2023) Case study JBl—Case Reports Low Moderate
Sempronietal. (2017) Case study JBl—Case Reports Moderate Moderate
Lietal. (2016) Case study JBl—Case Reports Low Moderate
Seidel et al. (2016) Case study JBl—Case Reports Low High
Mokhashi et al. (2021) Case study JBl—Case Reports Moderate Moderate
George et al. (2022) Case study JBl—Case Reports Low Moderate
Tanaka et al. (2021) Case study JBl—Case Reports Low High

A particularly relevant finding comes from Shah et al.'®, who
compared supervised versus unsupervised exercise programs;
supervised interventions significantly improved muscle strength,
reduced fatigue, and enhanced quality of life. These results suggest
that active, guided physiotherapy and podiatric interventions can
prevent biomechanical complications of prolonged inactivity—such
as Achilles tendon shortening, muscle contractures, or foot drop—
frequently observed in GBS.

This latter point was illustrated by Seidel et al.“", who reported
chronic foot drop requiring bilateral ankle arthrodesis. Such struc-
tural sequelae—potentially preventable with early podiatric assess-
ment—underscore the need to incorporate podiatrists from the
subacute phase of rehabilitation. Monitoring joint range, surveil-
ling pressure points, and prescribing plantar orthoses or tibiotarsal
bracing are essential to preserve foot function and avert irreversible
deformities.

|21
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Technology also plays a key role. Chen etal.'” and Yabuki et al.®
showed benefits of robotic exoskeletons and assistive walking
devices. Although costly, these technologies enable more effec-
tive gait re-education, improve step symmetry, and enhance static
and dynamic balance. Here, the podiatrist’s role extends to plantar
footprint analysis and load distribution to fine-tune devices and
avoid plantar hyperpressure zones.

Altered sensation is common across clinical variants—especially
pure sensory or ataxic forms—as noted by Packiyarajah etal.'® and
Semproni et al.'®. Paresthesias, hypoesthesia, and loss of proprio-
ceptive control directly affect plantar loading patterns. Sensory
deafferentation heightens fall risk and fosters hyperkeratosis, blis-
ters, and ulceration. Podiatric care should therefore emphasize
preventive skin and nail care, patient education, appropriate foot-
wear selection, and customized insoles to cushion gait and promote
stability.
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Figure 1. Risk of bias.

In more severe scenarios, as reported by Li et al.?°, secondary

scoliosis from immobility can produce indirect biomechanical con-
sequences in the feet. Poor alignment of the axial skeleton leads to
overloading in specific foot regions, with risks such as hallux valgus,
claw toes, or limb-length discrepancy, which should be addressed
with plantar supports and targeted exercises.

Age matters as well. Sidoli et al.” and Chen et al.'” reported per-
sistent deficits in older adults, translating into greater functional

100 120

Risk level

Low
Moderate

dependence and orthopedic complications. In these patients, podia-
trists must protect foot function and prevent diabetic-foot syndrome
or pressure injuries common in this cohort. Coordination with physio-
therapistsis crucial for balance assessment, supported gait training,
and fall prevention.

Etiology also merits discussion. Several studies have associ-
ated GBS onset with viral infections (eg, COVID-19, Zika) and with
vaccination.**23 Although these factors do not directly change
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podiatric principles, they influence timing because abrupt disease
onset demands rapid intervention to prevent structural sequelae
and may entail comorbidities that shape podiatric progression.

Finally, Tanaka et al.>* showed the effectiveness of combining
orthoses with intensive functional training to restore ambulation in
a severely affected patient. This integrated, personalized approach
highlights the need for interdisciplinary care in which the podiatrist
works in synergy with physiotherapists, neurologists, and occupa-
tional therapists.

Conclusions

GBS entails major podiatric repercussions—primarily motor and
sensory—including foot drop, gait disturbances, orthopedic defor-
mities, and loss of plantar sensation, all of which significantly affect
foot function and patient quality of life. Early, personalized podi-
atric intervention is essential to prevent ulceration, contractures,
plantar hyperpressures, and structural deformities, with continu-
ous clinical follow-up to adjust orthoses, insoles, and therapeutic
footwear as needs evolve. Assistive devices (eg, AFO splints, robotic
exoskeletons) have shown efficacy for restoring gait and balance,
particularly when integrated into supervised, multidisciplinary
rehabilitation that includes active podiatric participation. Sensory
variants and geriatric cases require even more rigorous podiatric
oversight because diminished proprioception and comorbidities
elevate risks of falls, injuries, and loss of autonomy—necessitating
comprehensive, ongoing foot assessment. Accordingly, podiatrists
should be integrated into GBS care teams, as their work can deci-
sively influence functional prognosis from biomechanical, preven-
tive, and educational standpoints.
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