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ABSTRACT

Introduction: Hexane is a highly neurotoxic solvent capable of triggering peripheral
neuropathies upon inhalation, either due to dependency or industrial exposure. The first case
was reported among industrial workers.

We present a case of acute polyradiculoneuritis associated with N-Hexane.

Case Report: A 28-year-old patient, addicted to N-Hexane (solvent), presented with ascending
tetraparesis initially involving the lower limbs. Cerebrospinal fluid (CSF) analysis was
normal. Electroneuromyography (ENMG) indicated severe sensorimotor demyelinating
polyneuropathy predominantly affecting the lower limbs, consistent with toxic neuropathy.
MRI findings supported diffuse toxic leukodystrophy. The condition progressed to respiratory
impairment, requiring intubation and mechanical ventilation. Despite immunoglobulin
therapy, the patient's condition deteriorated.

Discussion: Diagnosing polyradiculoneuritis induced by N-Hexane remains challenging.
Imaging and ENMG are crucial for diagnosis. Management primarily involves cessation of
exposure. Limited evidence exists regarding the efficacy of immunoglobulins or
plasmapheresis.

Conclusion: This report highlights a rare and severe case of polyradiculoneuritis associated
with N-Hexane, emphasizing awareness of its neurotoxic potential.
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Introduction

Polyradiculoneuritis is a rare condition characterized by segmental, multifocal, sensorimotor
demyelinating neuropathy. This condition is generally immunological in origin (40%) but can
also result from infectious, autoimmune, neoplastic, or toxic causes (such as solvents).
Neurotoxic syndromes due to solvent exposure represent a significant but little-known health
issue with potentially severe consequences for human health. These chemicals, some widely
used industrially, pose major and serious intoxication risks to exposed individuals. Certain
solvents, notably N-Hexane (C6H14), have been studied for their peripheral nerve toxicity.
The development of hexacarbon neuropathy resulting from exposure to N-Hexane was first
recognized and reported in the 1960s. N-Hexane is a petroleum product found in solvents and
adhesives and has been noted for neurological symptoms in automotive mechanics,
shoemakers, handbag manufacturers, and furniture finishers. Toxicological studies have
shown that N-Hexane causes peripheral neuropathy in laboratory animals and humans.
Electrophysiological findings in patients with polyneuropathy due to N-Hexane exposure
correlate with clinical severity and may be related to the duration and intensity of exposure.
Through the following case, we aim to highlight the impact of N-Hexane on peripheral
nerves and the severity of this condition.

Patient and observation :

Observation:

Mr. K.E., a 28-year-old patient.

Known history of substance abuse (N-Hexane, alcoholism, smoking, and cannabis),
experienced acute polyradiculoneuritis linked to N-Hexane consumption in 2010, treated
successfully with immunoglobulins over two months. He experienced two relapses (2015-
2016) after resuming N-Hexane consumption; hospitalization without immunoglobulin
treatment led to improvement after one month post cessation. He resumed N-Hexane use in
January 2023.

He was admitted to a neurology consultation on March 9, 2023, with weakness in both lower
limbs, progressing to the upper limbs without genito-sphincter or visual disturbances and
without respiratory distress. On March 16, 2023, he was admitted to Neurology Department A
at Rabat Specialty Hospital for electroneuromyography (ENMG), which confirmed severe
sensorimotor demyelinating polyneuropathy predominantly in the lower limbs, consistent with

toxic neuropathy. His condition deteriorated, developing genito-sphincter disturbances and
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decreased visual acuity on April 2, 2023, leading to readmission to Neurology Department A -

HSR on April 17, 2023.

Initial evaluation found a stable patient overall. Neurological examination showed flaccid

tetraplegia (1/5 proximal-distal strength), abolished deep tendon reflexes in all four limbs,

vibratory hypoesthesia in all limbs, facial diplegia (bilateral Souques' sign), blurred vision, and

sphincter disturbances characterized by anal incontinence and urinary leakage.

ENMG indicated severe sensorimotor demyelinating polyneuropathy, predominantly in the

lower limbs, consistent with toxic neuropathy (in a worsening phase). Associated spinal

involvement was possible due to sphincter disturbances (Figure 2).

MRI revealed diffuse toxic leukodystrophy (Figure 1).

On April 25, 2023, the patient developed respiratory distress with oxygen saturation dropping

to 80% under 6L of O2, necessitating transfer to the intensive care unit for further management.

Examination :

o Neurological: GCS 7 (Eyes 4, Verbal 2, Motor 1), pupils equal and reactive, tetraplegia, no
convulsions.

e Respiratory: SpO2 at 80% under 15L, respiratory rate: 36/min, bilateral rhonchi, superficial
breathing, signs of respiratory distress (suprasternal, intercostal, and subcostal retractions).

e Hemodynamic: Blood pressure at 170/110 mmHg, heart rate 120 bpm, no peripheral
hypoperfusion, capillary refill time < 3 seconds.

o General: Blood sugar 1.86 g/L, temperature 37.1°C, sweating.

Decision: Transfer to ICU for further management.

Management plan :

o Establish two 18-gauge peripheral venous lines.

e Fluid resuscitation with 1 L normal saline 0.9%.

« Intubation, controlled ventilation, sedation.

e Post-intubation blood gas analysis showed: pH 7.31, PO2 86.7 mmHg, PCO2 47.6 mmHg,
HCO3- 23.8 mmol/L, BE -2.8, SO2 96.3%, hematocrit 52.4%, hemoglobin 17.4 g/dL, Na
139.1 mmol/L, K+ 4.13 mmol/L.

e Immunoglobulin therapy at 0.4g/day for 5 days.

The patient's condition worsened with the onset of a pulmonary infection due to aspiration

caused by swallowing dysfunction, without any motor improvement. Further respiratory

deterioration led to septic shock requiring vasopressors (Noradrenaline) and targeted antibiotic
therapy (Tienam + Amikacin) after bacteriological sampling. The patient did not respond to

treatment and subsequently passed away.
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Figure 1 : Marked, diffuse, and symmetrical signal abnormalities, with T2
hyperintensity involving the deep supratentorial and periventricular white
matter, extending to the corpus callosum, posterior limbs of the internal capsule,

midbrain, and corticospinal tract of the pons.

Hépital des spécialités Rabat
service de Neurophysiologie Clinique

Rapport d’examen ENMG

Nom complet: . Sexe: Masculin
ID patient: 636-23 Date de naissance:  07/04/1995
Date de la visite: 20/04/2023 10:29

Age: 28 ans

Examiné par: 5

Adressé par:

Résumé clini i
ATCD :suivi en neuro A pour PRNA d'origine toxique ( N hexane ) a rechute en 2010 , 2015,

2019 toxicomanie ( tabagisme , cannabisme , alcoolisme) . Qui a présenté depuis le 09/03/2023
une des 4 memb pi inant aux Ml et de paresthésies sans autres signes
associés. Aprés sa sortie le 18/03/2023 il a présenté une aggravation du déficit des 4 membres
associé a un flou visuel compliqué le début avril par des troubles sphinctériens a type
d'urgenturie et constipation

Examen clinique : P ie proximodistale : MS ide , triceps 0/5 et 1O et pince pouce index
2/5 , Ml Quadriceps ischioj iers 0/5 , i irs et irs des orteils a 1/5 . ROT abolis
aux 4 hypoesthésie vi ire des 4 iparésie facial( signe de souques
bilatéral )

ie sensitivo-motrice yéli it

ENMG du 16/03/2023 n® : 431-23 : poly
aux M| compatible avec neuropathie toxique.
Résultats :
«  Aboiition de la réponse motrice des deux nerfs péroniers et le nerf tibial G
« Allongement de LDM pour le nerf tibial Droit avec diminution de leur amplitude motrice et
ralentissement de VCM
« Diminution des amplitudes motrices des nerfs médians et des nerfs radiaux avec
effondrement de leur VCM L
. Conservation des amplitudes motrices des nerfs ulnaires avec effondrement de leur VCM
« Abolition du potentiel sensitif aux nerfs des 4 membres 1
« Dispersion temporelle pour les nerf médians et ulnaires et tibial droit
« Bloc de conduction proximale pour les nerfs médians et ulnaires
.
.

P

Diminution des amplitudes motrices des deux nerfs faciaux . d
Blink reflexe : allongement de la réponse précoce du nerf facial gauche et allongement ¢
la réponse tardive du nerf facial droit controlatéral

Conclusion :
trant une poly hie sensitiy 1
sévére prédominant aux membres inférieurs compatible avec le diagnostic d
pathie démy d’origine (en phase d'aggravation ce qui ¢
de cette hie durant les premiers mois suivant le s

Une atteinte médullaire assogig possible vu la présence des troubles
(IRM déja prévu) < S
=X
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Figure 2 : Electroneuromyography results
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Discussion :

Epidemiology:

Peripheral neuropathy is a significant clinical condition with a prevalence of approximately
15% in the U.S. population and 1.9% in the African population.Etiologies include metabolic,
infectious, hereditary conditions, and nutritional deficiencies.

Toxic neuropathies resulting from xenobiotics—foreign substances capable of interacting
with living cells—represent another significant cause of acquired polyneuropathy.

These neuropathies can be environmental, occupational, recreational, or iatrogenic, with
prevalence influenced by geographical and economic factors. In developed countries, the
most common cause is drug toxicity, particularly from chemotherapy treatments, affecting up
to 68% within the first month post-therapy.

Environmental and occupational exposures to agents such as arsenic, lead, mercury, and
organophosphate compounds are also important peripheral neurotoxins.

N-Hexane is one of the toxic agents responsible for toxic polyneuropathy, entering the body
via inhalation or skin absorption.

Diabetes mellitus and alcoholism, two common causes of polyneuropathy, may also be
considered toxic neuropathies due to excessive glucose and ethanol effects.

In our case, the patient is a 28-year-old substance abuser with documented alcohol and N-
Hexane consumption, having experienced three episodes of polyradiculoneuritis linked to N-
Hexane.

Clinical evaluation

Neuropathy is characterized by distal central and peripheral neurofilamentous axonopathy.
Aggregates of neurofilament proteins accumulate in the subterminal axon, creating axonal
swellings accompanied by myelin retraction, often occurring just upstream of axonal
constrictions at the nodes of Ranvier (small domains interposed between myelin segments,
essential for nerve impulse propagation). Electron microscopy of these swellings is consistent
with disrupted axonal transport, showing neurofilament aggregates upstream and vesicle
accumulation downstream of nodal constrictions. Continuous exposure leads to axonal
atrophy development, followed by axonal degeneration downstream of the swellings.
Clinical manifestations of toxic polyradiculoneuritis vary based on nerve structure damage
severity but share common features:

e Sensory symptoms: paresthesia or complete loss of sensation, burning sensations,

heightened touch sensitivity.
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e Motor symptoms: muscle weakness, coordination difficulties, progressive muscle
atrophy.

e Autonomic symptoms: digestive issues, urinary disturbances, cardiovascular dysfunction
such as orthostatic hypotension.

Symptom distribution can be symmetrical, affecting both sides of the body, initially favoring

distal extremities, especially lower limbs, with ascending progression.

A study by Puri et al. on screen-printing workers showed that 92% had sensorimotor deficits,

and only two patients exhibited sensory disturbances exclusively.

In our case, the deficit initially manifested as muscular weakness in the lower limbs without

genito-sphincter disturbances, visual impairment, or cardiovascular dysautonomia. The

condition progressively ascended to involve the upper limbs, sphincter disturbances, visual

blurriness, and respiratory distress.

Paraclinical evaluation :

Electrodiagnostic studies, including nerve conduction studies (NCS) and electromyography
(EMG), are the gold standard for evaluating peripheral nerve function, neuromuscular
junctions, and muscles, and for identifying demyelinating and axonal damage.
However, electrodiagnostic studies alone cannot conclusively diagnose these disorders; they
should always be considered as an extension of the clinical history and physical examination.
Typical electrophysiological findings of sensory or motor polyneuropathy include:

e Low sural/radial amplitude ratio,

e Reduced amplitude of sural sensory nerve action potentials,

e Increased minimum latency or absence of F-waves in median or tibial nerves,

e Reduced motor and sensory conduction velocities,

e Abnormal spontaneous EMG activity and other signs of denervation.
Biological monitoring includes the measurement of urinary 2,5 hexanedione levels.
Cerebrospinal fluid (CSF) analysis typically shows no abnormalities and has limited
diagnostic value.
In our case, the patient showed signs of severe sensorimotor demyelinating polyneuropathy
predominantly in the lower limbs. Monitoring for 2,5 hexanedione was not performed due to
the unavailability of reagents in our facility.

Therapeutic management :

No proven effective treatment exists for toxic neuropathies. Various studies have
demonstrated that intravenous immunoglobulins and plasmapheresis are ineffective in

treating toxic polyradiculoneuritis caused by N-Hexane. The only intervention known to
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potentially improve patient outcomes is the cessation of N-Hexane exposure, though
improvement occurs only in certain cases.

In our patient's previous episodes, symptom improvement was observed following the
cessation of N-Hexane exposure. However, during his hospitalization, no improvement was
noted even after the use of immunoglobulins, with continued deterioration of the patient's

condition.

Conclusion

Toxic polyradiculoneuritis remains a severe neurological disorder with an often poor
prognosis. Its variable clinical presentation poses a diagnostic challenge, highlighting the
importance of detailed patient history. Eliminating exposure to N-Hexane is the only known
treatment for this condition, as plasmapheresis and immunoglobulins have shown no

therapeutic benefit
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