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Influenza A (HIN1) Encephalitis with

Right Axillary Nerve Lesion

Sag Aksiller Sinir Lezyonu lle birlikte Influenza A (HIN1) Ensefaliti
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ABSTRACT The influenza virus (HINT1) infection can be causative of the
encephalitis, as with other influenza virus infections. In a six-year-old fe-
male patient, fever, and neurological symptoms developed three days after
influenza-like symptoms appeared. Multifocal lesions, including bilateral
thalamus, brain stem, and cerebral hemisphere, compatible with viral en-
cephalitis were monitored on cranial magnetic resonance imaging of the pa-
tient. A result of physical therapy and rehabilitation program, her
neurological symptoms except for abduction and external rotation of the
right shoulder improved. Right axillary nerve lesion was detected on elec-
tromyoneurographic. The patient was considered to have axillary nerve in-
volvement due to the same infection in addition to HINI encephalitis.
Influenza A HIN1 virus can appear with various neurological medical
courses. It should be kept in mind with the help of this case report that cen-
tral and peripheral nervous system can be involved together such as deteri-
oration of general condition and change in consciousness.
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OZET Grip viriisii (HIN1) enfeksiyonu, diger grip viriisii enfeksiyonla-
rinda oldugu gibi ensefalite neden olabilir. Alt1 yagindaki kiz hastada grip
benzeri semptomlarin ortaya ¢ikmasindan 3 giin sonra ates ve norolojik
semptomlar geligmistir. Hastanin kraniyal manyetik rezonans goriintiileme-
sinde viral ensefalit ile uyumlu olarak, bilateral talamus, beyin sap1 ve se-
rebral hemisfer gibi multifokal lezyonlar izlendi. Fizik tedavi ve
rehabilitasyon programinin sonucunda, hastanin sag omuz abdiiksiyon ve
dis rotasyonu digindaki norolojik semptomlari diizeldi. Elektromiyografide
sag aksiller sinir lezyonu tespit edildi. Hastada HIN1 ensefalite ek olarak
ayni enfeksiyon nedeniyle aksiller sinir tutulumu diisiiniildii. influenza A
HINI viriisii, ¢esitli norolojik medikal durumlarla ortaya ¢ikabilir. Genel
durum bozuklugu, biling degisikligi gibi merkezi ve periferik sinir sistemi-
nin birlikte tutulabilecegi bu olgu sunumu yardimiyla akilda tutulmalidir.

Anahtar Kelimeler: Aksiller sinir hasar1; ensefalit;
HIN1; influenza A viriisii

Novel type influenza A (HIN1) virus first
emerged in 2009 and caused a pandemic. Clinical
course of HIN1 can range from a mild upper respi-
ratory tract infection to a life-threatening severe con-
dition.! While classic influenza symptoms are seen in
mild influenza without complications, pneumonia,
central nervous system symptoms, severe dehydra-
tion, renal failure, multiorgan failure, myocarditis,
rhabdomyolysis, invasive secondary bacterial infec-
tion, or septic shock can be seen in severe influenza
or influenza with complications.? Influenza infections

can cause several neurological complications includ-
ing polyneuritis, meningitis, encephalomyelitis, en-
cephalopathy, and Guillain-Barré syndrome (GBS).’
Although pneumonia is the most common complica-
tion of HINT infection, it is important to consider en-
cephalitis, which is a rare complication of HIN1 in
the differential diagnosis, when acute respiratory dis-
tress, loss of consciousness and worsening of general
condition develop following the signs of influenza in-
fection, and to obtain cultures for viral infections in
the early period.
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I CASE REPORT

A six-year-old female patient was admitted to the
family physician with the complaints of cough and
sore throat and she was given symptomatic treatment.
Three days later, she applied to the pediatric emer-
gency service because of his general condition wors-
ening, somnolence and changes in consciousness. On
physical examination, she was unconscious and had
a Glasgow Coma Scale of 9 and was admitted to the
intensive care unit.

She had no feature in her medical history. Her
family history gave the information that her 4-year-
old brother deceased a week ago when he was fol-
lowed up in the intensive care unit with the diagnosis
of encephalitis after similar complaints. On Decem-
ber 21 2019, novel influenza A (HIN1) viral RNA
was detected in nasopharyngeal specimens but not in
cerebrospinal fluid (CSF) of the patient who was fol-
lowed up in the intensive care unit. Influenza virus is
only occasionally determined in CSF. Hemogram,
serum electrolyte and immunoglobulin levels were
normal. There was no white blood cell on lumbar
puncture and Gram stain result was negative. Epilep-
tic activity was not monitored on electroencephalo-
gram. On December 21 2019, Subcortical white
matter lesions and diffusion restriction in bilateral
frontal, right parieto-occipital and right cerebral
hemisphere were monitored on cranial magnetic res-
onance imaging (MRI) and the image was reported
as encephalitis after viral infection. Antiviral therapy
included oseltamivir, ceftriaxone, vancomycin, and
acyclovir. Although drugs were added to the patient’s
treatment, adequate response could not be obtained.
When clinically sufficient response was not obtained
in the treatment, the patient received intravenous im-
munoglobulin, pulse steroid and plasmapheresis
treatments, respectively. In January 2020, the patient
whose treatment was completed in the intensive care
unit was transferred to the pediatric neurology ser-
vice.

In February 2020, the patient was admitted to
our clinic for rehabilitation after her medical treat-
ment was completed and her general condition was
stable. On neurological examination, the patient was
conscious, oriented, and cooperative. She could hold
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her head but had no sitting balance and passive range
of motion was full in four extremities and she had no
active motion. Sensory examination was performed
but superficial, deep, and cortical sensory examina-
tions could not be fully evaluated. There was no con-
trol on bladder, rectum or feeling. Deep tendon
reflexes were brisk, plantar reflex was indifferent and
tonus was normotonic. The patient had poor func-
tional status.

A program including range of motion, balance,
posture and neurophysiological rehabilitation exer-
cises, functional electrical stimulation and robotic re-
the
Rehabilitation robots include training devices used to

habilitation was arranged for patient.
retrain and regulate lost body functions caused by
neurological or traumatic events. Armeospring, one
of the robotic rehabilitation devices, (Hocoma AG,
Zurich, Switzerland) was used to increase pediatric
and upper extremity functions, and the Andago gait
system, C-mill and Locomat robotic rehabilitation de-
vices were used for gait training. The C-Mill rehabil-
itation system was used for both gait analysis and gait
training. It is a system used for balance and gait train-
ing in patients with balance insufficiency. As a result
of the rehabilitation program, except for muscle
weakness in abduction and external rotation of the
right shoulder, her muscle strength improved, and she
became ambulatory without support under supervi-
sion. The last functional status of the patient’s was
shown in Figure 1 and Figure 2.

On electromyoneurographic (EMG) examina-
tion performed due to the present muscle weakness,
compound muscle action potential amplitude of the
right axillary nerve with stimulation at Erb’s point
and recording from deltoid muscle was significantly
low compared to the left on nerve conduction studies.
On needle EMG, apart from deltoid and teres minor
muscles, other C5/C6 anterior root/anterior horn-in-
nervated muscles were normal in terms of bioelectri-
cal activity, which revealed that there was isolated
axillary nerve involvement. Needle EMG also
showed long-term, polyphasic, normal/high ampli-
tude motor unit potentials, reinnervation potentials
and abundant denervation potentials in the deltoid
muscle, showing advanced thinning in the right del-
toid and teres minor muscles. Other muscles exam-
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FIGURE 1: As a result of the rehabilitation program on 12 weeks, except for muscle
weakness in abduction and external rotation of the right shoulder, her muscle
strength improved, and she became ambulatory without support under supervi-
sion.

FIGURE 2: As the result of rehabilitation program, she became ambulatory wit-
hout support under supervision.
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ined (teres major, biceps, brachioradialis, suprasina-
tus, infraspinatus, rhomboideus major, serratus ante-
rior, triceps, flexor carpi radialis, extensor digitorum
communis, first dorsal interosseus) were evaluated as
normal.

An additional program for axillary nerve lesion
was added to the present rehabilitation program of
the patient. In May 2020, the patient was discharged
at the request of her family. She was called for con-
trol to the physical therapy and rehabilitation outpa-
tient clinic. A written informed consent was obtained
from the patient’s family.

I DISCUSSION

Influenza infections can cause several neurological
complications such as polyneuritis, meningitis, en-
cephalomyelitis, encephalopathy, GBS, and cranial
nerve involvement (oculomotor nerve involve-
ment).>* They can also cause different muscle in-
volvements. Bilateral upper extremity weakness, and
bilateral hand weakness due to myositis, and bilateral
femoral nerve compression due to rhabdomyolysis
have been reported.>”’

Although incidence of neurological complica-
tions is not definitely known it is predicted to be 4
per 100,000 children in a year.! There is no marker to
predict the development of neurological complica-
tions in patients with influenza-like symptoms. It has
been reported that early age is the most important risk
factor for neurological complications associated with
influenza and neurological complications are more
common in children under the age of six.? As our case
was under the age of six and her 4-year-old brother
deceased with the same diagnosis, she was in the risk
group.

The duration between fever and the first neuro-
logical symptoms is generally shorter than 48-72
hours. The first neurological symptoms can be
seizure, loss of consciousness, personality changes,
speech disturbances, hallucinations, cranial nerve ab-
normalities, motor deficits, and gait disorder.? In our
case, neurological symptoms appeared 72 hours after
influenza symptoms appeared and the first neurolog-
ical symptoms were somnolence and clouding of con-
sciousness.
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Neurological studies can help confirmation of
the diagnosis, assessment of the severity of clinical
condition and treatment selection. The most common
neuroradiological abnormalities reported in patients
with neurological complications due to influenza are
localized or generalized edema, cortical and subcor-
tical white matter signal changes, and bilateral sym-
metric multifocal lesions on thalamus and cerebral
medulla.® In our case, the most affected regions of
central nervous system were cerebellum, brain stem,
mesencephalon, thalamus, basal ganglions, and
periventricular white matter.

Severity of acute encephalitis and encephalopa-
thy is very changeable. There may be patients char-
acterized with high morbidity and mortality and with
malignant clinical course. Pathophysiology of in-
fluenza-associated encephalopathy cannot be fully
understood. Direct viral invasion of central nervous
system, proinflammatory cytokines, metabolic disor-
ders, autoimmune mechanisms, or genetic predispo-
sition can cause it. Since a virus was not detected on
CSF polymerase chain reaction (PCR) and culture of
our patient and her brother deceased due to the same
diagnosis, we think the virus in our case was caused
by immune-mediated or autoimmune mechanism of
influenza-associated encephalopathy rather than by
direct viral invasion of central nervous system.

Neurological complications developing were di-
vided into two groups as neurological complications
due to HINT1 influenza virus infection and neurolog-
ical complications due to influenza vaccine and as-
sessed in a review published in 2014.° The rate of
pediatric patients was significantly higher than the
rate of adult patients in the group of neurological
complications due to HINT influenza virus infection.
While the incidence of clinical symptoms such as
seizures and status epilepticus, and encephalitis-en-
cephalopathy was high in the group of neurological
complications due to HIN1 influenza virus infection
the incidence of GBS or cranial neuropathy and acute
disseminated encephalomyelitis was significantly
high in the group of neurological complications due
to influenza vaccine. According to clinical results, the

246

rate of improvement was higher in the group of neu-
rological complications due to HIN1 influenza virus
infection.’ Improvement of encephalitis symptoms in
our patient was consistent with these results.

Different neurological complications such as
brachial plexopathy and Bell’s paralysis after vacci-
nation for HIN1 virus infection have also been re-
ported in the literature.” Muscles strengthened in four
extremities but weakness continued in abduction and
external rotation of the right shoulder in our case who
was hospitalized for rehabilitation in our clinic, which
made us consider axillary nerve involvement. Find-
ings on EMG were consistent with our diagnosis. Ax-
illary nerve injury can develop depending on trauma,
humerus fractures, traction, crutch use, carbon
monoxide poisoning, malaria infection, and viral in-
fections. Our case had no trauma, traction, or fracture
in her medical history. Axillary nerve involvement in
our patient can be associated with HIN1 viral infec-
tion as she was diagnosed with influenza A HINT.

Influenza A HINT virus can appear with various
neurological courses. It should be kept in mind with
the help of this case report that central and peripheral
nervous system may be involved together. In addi-
tion, we can say that early rehabilitation is very ef-
fective in reducing the sequelae of the disease.
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