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ABSTRACT

Benzalkonium chloride (BAC) is a frequently used disinfectant and its most well-known side effect is contact dermatitis. In this report, two children who
had vesicular dermatitis, headache, lethargy, fever and encephalopathy mimicking Herpes zoster encephalitis were presented. Their consciousness level
improved on the second day. From the medical history it was understood that the mother had applied 20% BAC solution to the scalps of two children.
The aim of the presentation of this report is to draw attention to the fact that BAC application to the scalp for treating pediculosis capitis may resemble

the herpes encephalitis clinical picture.
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Introduction

Encephalitis is an acute inflammation of the meninges
and cerebral tissue. Although the specific etiological agent is
not identified in many instances, clinical and research experi-
ence indicate that viruses are the responsible pathogens for
most infections. Enteroviruses cause more than 80% of all
cases (1, 2). The other frequent viral causes are arboviruses
and Herpes viruses. Herpes simplex encephalitis is very rare
in healthy children younger than 10 years of age, whereas
encephalitis, ranging from mild to severe, either accompany-
ing or following Herpes zoster, is not uncommon (3, 4). How-
ever, a variety of non-infectious disorders may also be associ-
ated with CNS inflammation and have manifestations similar
to those associated with viral meningoencephalitis. Some of
these disorders include malignancy, collagen vascular diseas-
es, intracranial hemorrhage and exposure to certain drugs or
toxins (1-3). However, in this case report we describe vesicular
exanthema and encephalopathy mimicking a Herpes simplex
virus encephalitis as a result of benzalkonium chloride (BAC)
application to the scalp to treat pediculosis capitis.

Case Report

A 7-year-old boy was admitted with headache, fever, lethargy
and vesicular exanthema on the capitis and back of the neck. Ini-
tially, the medical history was given by the patient’s uncle and drug
contamination was denied by both the patient and his family.

The previous day, the patient had begun complaining of
itching and a burning sensation on his scalp, and he had a
fever. The next day, he had become less responsive to those
around him and he was referred to our hospital.

On physical examination, he was lethargic and sleepy. His
Glasgow coma score was 12 (E5SM4V3) and his body tempera-
ture was 38.3°C (axillary). The scalp was hyperemic and there
was a vesicular rash present. The vesicles varied in size and
some had been damaged by itching. The discharged fluid from
the vesicles was clear. The patient’s scalp was sensitive to the
touch, and there was clear demarcation between the affected
skin and healthy skin (Figure 1). On neurological examination,
he had neck stiffness and positive Kerning reflex. In addition,
his fundoscopic examination revealed papilledema and cranial
tomographic imaging (CT) supported brain edema.

On laboratory examination, complete blood count, liver
and kidney function tests, and routine biochemical tests were
all found to be within normal limits. C-reactive protein was
13 mg/dl (normal limits <3 mg/dl). Erythrocyte sedimentation
rate was 16 mm/hour.

The patient was diagnosed with suspicious herpetic viral
encephalitis and, due to brain edema, cerebrospinal fluid ex-
amination was not performed on admission. However, due to
suspicion of Herpes encephalitis, anti-edema therapy was ap-
plied and acyclovir was given by intravenous infusion empiri-
cally. His consciousness level improved on the second day of
admission and a lumbar puncture was performed. His serum
and cerebrospinal fluid (CSF) samples were analyzed for spe-
cific viral markers. There were no antibodies against Herpes
simplex and Varicella zoster viruses. CSF analysis showed a
glucose level of 78 mg/dl (with a blood glucose level of 117
mg/dl) and protein 19 mg/dl, and microscopic examination
showed no leukocytes or erythrocytes.

As he had been on therapy, his sister was admitted to
hospital due to similar skin and neurologic finding (Figure 2).
She was a 12-year-old girl and had vesicular lesions on the
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post-auricular region and neck, and her fundoscopic exami-
nation revealed papilledema. Her mother accompanied the
patient and explained that she had spread 20% BAC solution
(Dezen® Vetas Veteriner ve Tarim ilaclan AS, Istanbul, Turkey)
onto the children’s scalps as treatment for pediculosis capi-
tis. Thereafter, Herpes encephalitis was ruled out and the first
case’s acyclovir was discontinued. The girl was treated with
anti-edema therapy and acyclovir was not administered. The
first case’s CSF Gram staining, acid-fast bacilli, routine bacte-
rial culture and cryptococcal smears were negative, and both
patients were discharged on the fourth day.

Conclusions

A number of clinical conditions that cause CNS inflam-
mation mimic viral meningoencephalitis. However, prognosis
depends upon the severity of the clinical illness, the specific
etiology and the age of the child. The CSF is characterized
by pleocytosis, and the absence of microorganisms on Gram
stain and routine culture (1). The most important groups of
infectious agents causing CNS inflammation are bacteria and
viruses. Herpes simplex must be considered in the differential
diagnosis of all cases with encephalitis. Until the confirmation
of the differential diagnosis, acyclovir should be administered
empirically, since the rate of mortality and sequelae decreases
in herpes simplex encephalitis with this approach. In the first
case, fever, encephalopathy and vesicular exanthema suggest-
ed Herpes simplex encephalitis, and this diagnosis continued
to be suspected until after acyclovir had been administered

Figure 1. First case-vesicular rashes surrounding edema on
scalp and back of the neck

Figure 2. Second case-bullous lesions on the back of the pinna

empirically. However, a variety of non-infectious disorders may
also be associated with CNS inflammation, and have manifes-
tations similar to those associated with viral meningoencepha-
litis and some other disorders, including malignancy, collagen
vascular diseases, intracranial hemorrhage and exposure to
certain drugs or toxins (1). This case report shows that one
such drug is BAC, which is normally used as an antibacterial,
antifungal and antiviral disinfectant. In addition, it is used as a
preservative in various medical preparations in concentrations
ranging from 0.01% to 0.05% (5-7). However, acute irritant
contact dermatitis induced by cutaneous exposure has been
frequently reported (8). In the previously reported cases of
vesicular exanthema (contact dermatitis), fever and encepha-
lopathy due to BAC were not cited. BAC is an ammonium qua-
ternary detergent that binds to cytoplasmic membrane and
subsequently causes cytoplasmic membrane impairment and
K ions releases. K ions and the other cytoplasmic membrane
products affect cell proteins denaturation and enzyme system
disturbances (9). The encephalopathy might be related to this
toxic effect. However, contact area size, contact amount, drug
concentration and contact duration were important because it
is normally used at 1/100 or 1/1000 concentrations for surface
disinfection, and in our cases it was used at surface concentra-
tion too. In addition, it was applied to the neck and scalp.

Animal drugs and disinfectants are frequently used to treat
human diseases in rural areas by farmers. However, dosage
and metabolism of such drugs differ considerably and cause
severe intoxication in humans. In conclusion, spreading BAC
over the scalp can cause vesicular exanthema and encepha-
lopathy mimicking Herpes zoster encephalitis, and must not
be used for children’s diseases.
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