
SUMMARY

In the present study 13 patient with the clinico-radiological diagnosis of herpes encephalitis are included. All
patients were subjected to (1) full clinical examination (2) CSF analysis that included CSF chemistry
( protein ,glucose and chloride),cells,latex test for bacterial antigens,CSF culture of pyogenic bacteria and TB and
PCR ( polymerase chain reaction) for detection of both type I and type II herpes simplex virus (HSV) DNA (3)
Both MRI and CT scan of the brain with and without contrast were done to all patients. CSF analysis showed
moderate rise of proteins (average 860 mg/dl, normal values up to 450 mg/dl ) with normal sugar and glucose and
with a predominately lymphocytic pleocytosis in all patients. Latex test was negative for all patients. Both CSF
bacterial and TB cultures were eventually negative. HSV type I DNA was detected in the CSF by the PCR test in
all patients, type II HSV DNA was not detected in the CSF of any of the patients examined. Involvement of the
temporal lobes unilaterally or bilaterally was the cardinal radiological feature demonstrated in all patients. Other
areas of the brain, such as the orbital frontal region, the paraventricular region, the basal ganglia or the brain
stem, are involved but less frequently. The significance of these findings for the early diagnosis of herpes
encephalitis are discussed. Also the clinical course of the patients and their response to treatment will be
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INTRODUCTION

Herpes simplex encephalitis is recognized as the most common cause of fatal viral encephalitis. Early diagnosis is
very important in so far as saving the patient life with little or no residual neurological deficits is concerned. The
aim of this study is to explore and define any radiological features (as provided by CT scan and MRI ) that can be
regarded as specific or characteristic of herpes encephalitis. Only cases of encephalitis confirmed aetiologically to
be due to herpes simplex virus (HSV) infection (cases with CSF samples positive for HSV DNA as proved by the
PCR test) are included in the study. The radiological picture of these cases are explained and discussed with the
hope to find out radiological features that can be linked to herpes simplex encephalitis as an aetiological entity
and that, when interpreted in the light of appropriate clinical context, can help in the early diagnosis of this
rapidly fatal ,potentially curable, disease. We should finally mention that we are not using, or suggesting the use
of, neuroimaging for the diagnosis of encephalitis, as encephalitis is simply a clinical diagnosis based on the
clinical and CSF findings, but rather we are suggesting radiological features that might help for the early
aetiological diagnosis of herpes simplex encephalitis.

MATERIAL AND METHODS

In the present study 13 patient with the clinico-radiological diagnosis of herpes encephalitis are included. All
patient patients were subjected to

1- full clinical examination

2- lumbar puncture and CSF analysis for

 CSF chemistry ( protein ,glucose and chloride)

 cells

 latex test for bacterial antigens

 CSF culture of pyogenic bacteria and TB

 PCR ( polymerase chain reaction) for detection of both type I and type II herpes simplex virus (HSV) DNA

3- HIV test

4-Both MRI and CT scan of the brain with and without contrast were done to all patients

RESULTS

Results of the clinical examination are summarized in table (1).

Table (1)

number age sex clinical presentation
1 36 F hyperventilation followed by 9,10,6,7 cranial nerve palsy,fever,headache ,meningeal

irritation signs,stuporous
2 10 M focal motor fits ,fever,headache ,meningeal irritation signs
3 13 M focal motor fits,fever ,headache ,meningeal irritation signs



Results of CT scan and MRI examinations are summarized in table (2).

Table (2)

4 18 M generalized status epileptics ,headache ,fever,meningeal irritation signs,stuporous
5 23 M headache ,fever,meningeal irritation signs,stuporous
6 22 M headache ,fever,meningeal irritation signs
7 25 M headache ,fever,meningeal irritation signs
8 11 M headache,fever,meningeal irritation signs, marked irritability,delusions and vivid visual

hallucinations, bilateral upper motor neuron manifestations due to bilateral capsular
infarctions. the patient ultimately became stuporous

9 41 F headache ,fluctuant fever, mild meningeal irritation signs , HIV positive
10 38 F headache ,fever,meningeal irritation signs ,stuporous
11 31 M headache ,fever,meningeal irritation signs ,stuporous
12 9 M herpes labialis, LMN facial palsy, headache, fever, meningeal irritation signs.
13 10 M herpes labialis ,LMN facial palsy ,fever,headache ,meningeal irritation signs.

number time CT scan MRI
1 5 1-Diffuse ill-defined edema

(hypodensity) in the paraventricular
region extending to the
frontotemporal lobes with marked
ventricular compression

2-Left frontal infarction on follow up
CT scan

1-bilateral paraventricular T2 hyperintensity
extending to the basal ganglionic ,thalamic and
capsular regions with marked ventricular
compression

2-bilateral temporal and orbital frontal T2
hyperintensity

2-focal brain stem and para 4th ventricular
hyperintensity

2 2 Bilateral temporal lobe hypodensity Bilateral temporal lobes hyperintensity
3 3 Bilateral temporal lobe hypodensity 1- Bilateral paraventricular T2 hyperintensity

extending to the basal ganglionic ,thalamic and
capsular regions

2- Bilateral temporal and orbital frontal T2
hyperintensity

4 2 Bilateral temporal lobe hypodensity bilateral temporal T2 hyperintensity
5 0 Normal Normal
6 2 Left temporal lobe hypodensity Bilateral temporal T2 hyperintensity
7 1 Normal Left temporal lobe hyperintensity
8 5 1-Bilateral temporal lobe

hypodensity

2-Bilateral paraventricular diffuse
edema hypodensity

3- Bilateral capsular infarctions on

1-Bilateral paraventricular T2 hyperintensity
extending to the basal ganglionic ,thalamic and
capsular regions with marked ventricular
compression

2- Bilateral temporal and orbital frontal T2
hyperintensity



*Time refers to the period between the onset of the encephalitic process and the time of the clinical presentation and subsequently the
radiological examination .

* All lesions demonstrated by CT scan or MRI showed patchy post contrast enhancement

In general clinical examination was abnormal in all patients. The cardinal clinical features included fever
( average 38.6 degree centigrade), headache aggravated by cough and straining,and meningeal irritation signs.
Fits were present in only three cases (cases number 2,3,4). It was in the form of focal motor fits in two patients
(cases number 2,3) and repeated generalized status in only one patient. (case number 4). see table (1)

Psychiatric manifestations (in the form of marked irritability,delusions and vivid visual hallucinations) were
present in only one case (case number 8). Hyperventilation and multiple cranial nerve palsy were the presenting
symptom in one case (case number 1). In this particular patient MRI T2 images demonstrated extensive brain
stem and peri-4TH ventricular signal changes. See figure (4) and table (1 ,2)

In general the disease occurred more frequently in males with a male to female ratio of 3-1. The disease also
occurred more frequently in the younger age group with a mean age of 22.85 years.

In patients number 12,13 (see table number 1) the clinical presentation of encephalitis was ushered in by herpes
labialis that was followed ,in both patients, by isolated unilateral lower motor neuron facial palsy typical of bell's
palsy. The LMN facial palsy persisted for about one week to be followed by the full blown picture of encephalitis .

All patients were presented clinically during the first three days following the onset of encephalitis except cases
number 1,8,10. These cases came to our attention on the 5th day following the onset of encephalitis apparently
due to delayed referral .

The HIV test was positive in only one patient (case number 9). In this particular patient the clinical picture was
markedly atypical. Meningeal irritation signs were mild ,though definite,also fever was not persistent and showed
multiple spikes and the temperature occasionally dropped down to the normal level in between the spikes.

Lumbar puncture and CSF analysis showed a crystal clear CSF and the opening pressure was elevated.
Moderate rise of proteins (average 860 mg/dl ,normal values up to 450 mg/dl) with normal sugar and glucose and
with a predominately lymphocytic pleocytosis were demonstrated in all patients. Latex test was negative for all
patients. Both bacterial and TB cultures were eventually negative. HSV type I DNA was detected in the CSF by
the PCR test in all patients ,type II HSV DNA was not detected in the CSF of any of the patients examined .

follow up CT scan
9 3 Left temporal lobe hypodensity Left temporal lobe T2 hyperintensity
10 5 1- Bilateral temporal lobe

hypodensity

2- Right frontal infarction on follow
up CT scan

1- Bilateral paraventricular T2 hyperintensity
extending to the basal ganglionic ,thalamic and
capsular regions with marked ventricular
compression

2- Bilateral temporal and orbital frontal T2
hyperintensity

11 1 Normal Left temporal lobe T2 hyperintensity
12 2 Right temporal lobe hypodensity bilateral temporal T2 hyperintensity
13 1 Normal Right temporal lobe T2 hyperintensity



RESULTS OF RADIOLOGICAL STUDY

In general both CT scan and MRI examination of the brain were done within 5 days (average2.5 days ) of the
onset of the disease ,depending upon the time of clinical presentation, and on the very same day of the clinical
presentation. CT scan was done first and then MRI. Both CT scan and MRI was normal in only one case(case
number 5). In this particular case both examinations was done within hours of the onset of clinical signs. CT scan
was normal in four cases (cases number 5,7,11,13). See table (2)

The following points must be stressed

 Extensive brain oedema (mostly in the frontal, parietal and the periventricular regions) was a very
prominent feature resulting occasionally in marked ventricular compression .

 Lesions demonstrated by CT scan were diffuse and poorly defined (diffuse hypodensity).

 Lesions were more extensive on MRI compared with CT scan , also MRI yielded more specific and
characteristic features. See table (2)

Figure 2. Three MRI images ( left proton density image ,middle T2 image and right T1 image ). Notice the
bilateral orbital frontal hyperintensity, more on the right side, with mild posterior extension. Also notice the
ventricular compression. The T1 precontrast image is much less informative compared with the T2 and proton
density images. ( images belong to patient number 10)

In general the cardinal feature demonstrated in all patients was the involvement of the temporal lobes,

Lesions demonstrated by MRI were localized in the temporal lobes
(bilaterally in 8 cases and unilaterally in 4 cases). The frontal lobes
(especially the orbital frontal regions) were also involved in 4 cases (cases
number 1,3,8,10). Paraventricular, basal ganglionic and thalamic regions
were involved, in addition, in four cases (cases number 1,3,8,10). The
brain stem and the peri-4TH area were involved in one case (case
number 1).

Figure 1. Postcontrast MRI T1 image. Notice the left temporal lobe
enhancement ( case number 11)



bilaterality was more frequent than unilaterality. MRI lesions were hyperintense on the T2 and proton density
images and hypointense on the T1 images. Patchy irregular contrast enhancement was demonstrated in all
patients. It must be stressed, however, that orbital and paraventricular involvement were not seen in any patient
without concomitant temporal lobe involvement .

Figure 3. MRI, proton density image (upper left ) and T2 images ( right and middle images), notice the focal
brain stem and the peri 4th ventricular hyperintensity (case number 1)

In general patients can be classified into four groups based on the radiological examination. See table (3)

Figure 4. Left MRI T2 image (left) and CT scan
precontrast (right), notice the partially diffuse (right
hemisphere) and partially focal (left hemisphere)
paraventricular hyperintensity on the MRI images and
hypodensity on the CT scan image ,also notice the
ventricular compression. The superiority of MRI over CT
scan for better definition of the disease is quite evident.
(images belongs to patient number 3)

Brain infarctions were demonstrated in three cases and were prominent only on follow
up CT scans after subsidence of brain edema following initiation of treatment. The
infarctions were unilateral localized to the frontal lobes in two patient (case number
1,10) and bilateral and localized to the capsular regions in one patient (case number 8). It
should be noted that in the three cases with brain infarctions treatment was delayed till
the 5TH day following the onset encephalitis.

Figure 5. Right frontal infarction (case number10)



TABLE (3)

*Mean time refers to the mean period between the onset of the encephalitic process and the time of the clinical presentation and
subsequently the radiological examination . (see table 2)

Roughly the longer the mean period between the onset of the encephalitic process and the time of the clinical
presentation, and subsequently the radiological examination, the more extensive the lesions will be. Patients
belonging to group D were more critically ill compared with other groups.

Finally it should be noted that all lesions demonstrated by CT scan or MRI were non-hemorrhagic .

CLINICAL COURSE AND RESPONSE TO TREATMENT

All patients were given acyclovir intravenously at a dose of 10 mg/kg body weight every 8 hours for ten days.
Treatment was started on the very same day of clinical presentation (during the first three days following the
onset of encephalitis in all patients except in cases number 1,8,10 where treatment was started in the 5th day
following the onset of encephalitis due to delayed referral). Treatment was followed up by anther lumbar
puncture done one week to ten days after initiation of treatment and by CT scan of the brain done every other
day. MRI was not used for follow up for any patient.

Response to treatment can be described as being dramatic. Within 3 to 4 days all patients (even the stuporous
patients) were fully alert, responsive and ambulant with marked improvement of fever, headache and meningeal
irritation signs. Follow up CT scan of the brain showed progressive reduction of brain edema and restoration of
the normal ventricular size. see figure (6) The second lumbar puncture showed normal findings in all patients.
PCR test was not repeated on follow up basis for any patient. It should be noted, however, that in the HIV
positive patient the course was more protracted and the patient was referred to a center specialized in the AIDS
treatment. Acyclovir was well tolerated by all patients and non of the patients examined developed any clinical
manifestation that can be regarded as one of the side effects of the drug.

GROUP RADIOLOGICAL FINDINGS  MEAN TIME
GROUP A (one
patient)

Normal CT scan and MRI .(case number 5)  0 DAYS

GROUP B (4
patient)

Unilateral temporal lobe involvement . (cases number 7,9,11,13) 1.6 DAYS

GROUP C (4
patient)

Bilateral temporal lobes involvement . (cases number 2,4,6,12) 2 DAYS

GROUP D (4
patient)

More extensive lesions involving the temporal lobes bilaterally and
extending to the frontal lobes,paraventricular region ,basal
ganglia ,thalamus or brain stem . Also brain edema was very marked
in this group (cases number 1,3,8,10)

4.5 DAYS



Figure 6. Three precontrast CT scan images belonging to patient number (1) ,left taken on the day of
admission ,middle image three days following initiation of acyclovir treatment and right image one week
following initiation of acyclovir treatment. Notice the profound degree of brain edema and the marked
ventricular compression on admission and before treatment,also notice the dramatic improvement (reduction of
brain edema and restoration of the ventricular size ) following treatment, this was coupled with dramatic
improvement of the clinical picture. Also notice the left frontal infarction that became more well defined after
reduction of brain edema.

All patients were symptoms free at one week following initiation of treatment and were discharged after 13 days
[three days after stopping acyclovir] ,however patient number 8 (with bilateral capsular infarctions) was
suffering from bilateral spastic weakness in the lower limbs when discharged. The HIV positive patient was [as
mentioned before] referred to anther hospital before completing the course of treatment.

DISCUSSION

The herpesviruses include several large groups of double- stranded , enveloped, DNA-containing viruses that
include, HSV, varicella zoster virus (VZV), EBV, and human CMV. All of these viruses possess the ability to
establish latency , reactivation and display neutropism in immunocompetent or immunosuppressed hosts. In
particular, HSV-1 and VZV have been shown to produce atypical, aggressive encephalitides, which are treatable
if discovered early in the course of disease. Guiloff and Tan 1992, Shaw and Alvord 1997, Wright et al, 1997

The identification of the two antigen forms of HSV has greatly expanded our understanding of the epidemiology
of HSV infections. Guiloff and Tan 1992, HSV-1, usually transmitted nonvenereally, typically causes stomatitis,
keratitis, skin lesions above the waist, and encephalitis in children and adults. HSV type 2 (HSV-2), associated
with sexual transmission, is the usual agent in genital and neonatal infections. However, orogenital contact may
cause genital lesions with HSV- I or oral lesions with HSV-2. The classic form of recurrent oral herpes infection,
known as herpes simplex, herpes labialis, herpes facialis, or herpes febrilis, is an endemic disease, and
approximately 90% of infections are subclinical. Wright et al, 1997, The primary HSV-1 infection is usually
inapparent, but potential clinical manifestations of symptomatic primary disease consist of vesicular pharyngitis
and gingivostomatitis. The latter entity occurs in young children in whom the gums and mouth become covered
with vesicles that rupture and ulcerate. Most children acquire HSV-1 for the first time between the ages of 6
months and 4 years, although rates of infection depend on socioeconomic status. Davis and Johnson 1979, Thus,
approximately 50% of adults in high socioeconomic classes have HSV-1 antibodies, whereas nearly 100% of
persons in lower socioeconomic groups show evidence of prior infection with HSV. Genital infection with HSV-2
occurs most commonly in young adults. Davis and Johnson,1979, Bale 1992 . After the age of 30 years, however,
the incidence of primary herpetic infection declines, and most cases of HSV disease represent reactivated



infections. Davis and Johnson 1979

The prevalence of antibodies to HSV-2 also correlates with sexual activity. Antibodies to HSV-2 are not routinely
detected before the onset of sexual activity. The virus is transmitted through close personal contact at mucosal
surfaces or abraded skin. Antibodies to HSV-2 are present in 44-85% of sexually active homosexual men . Mann
et al, 1984, Bale 1992, Guiloff and Tan 1992

Although it is very easy to diagnose encephalitis especially when the clinical picture is straight forward -with
fever, headache, and meningeal irritation signs etc.- however the diagnosis of encephalitis being aetiologically
caused by herpes simplex virus (HSV) is always a challenge.

Open craniotomy and brain biopsy with the demonstration of intranuclear viral inclusions bodied was once
regarded as the gold standard for the diagnosis of herpes simplex encephalitis ,however we always felt that such a
procedure too highly invasive to be a practical option for this group of critically ill patients. Guiloff and Tan
1992, Bale 1992, wright et al, 1997

Routine laboratory studies have minimal diagnostic utility in patients with HSV encephalitis. Bale 1992 CSF
examination frequently shows an elevated opening pressure. The CSF usually contains a mononuclear pleocytosis
as high as 1000 WBCs/ mm , an increased protein content, and in some cases erythrocytes with xanthochromia.
In the early stages of the infection, the majority of the cells in the CSF may be neutrophils, typically changing to a
lymphocytic predominance as the infection progresses. Barnes and whitley, 1986, PMN cells may predominate if
extensive necrosis has taken place. Rarely the CSF may be completely normal. Barnes and whitley 1986. In the
past, it was believed that the presence of red blood cells (RBCs) in the CSF was suggestive of the diagnosis of
herpes encephalitis. In a comparison of biopsy-proved cases of herpes encephalitis with suspected but biopsy
negative cases, Whitley et al, 1982, demonstrated no difference in the CSF-RBC count.

Herpes simplex virus-specific changes in the CSF include the presence of virus-specific antigens as well as virus-
specific antibodies (IgG, IgA, and occasionally IgM) and IgG oligoclonal bands, however these CSF markers are
not helpful early in the disease course when therapeutic decisions are mandatory. Unfortunately, infectious virus
is seldom recovered from the CSF in adults with herpes simplex encephalitis. In general the diagnostic yield of
routine CSF analysis ,in so far as the aetiological diagnosis of HSE is concerned, is quite limited. Levine et al,
1978, Nahmias et al, 1982, Barnes and whitley 1986, Bale 1992

Several reports have suggested the use of PCR for detection of herpes simplex virus-1 DNA within CSF as a
rapid method to diagnose herpes simplex encephalitis. Mertens et al, 1993, Jackson 1995, wright et al, 1997,
Polymerase chain reaction (PCR) has been demonstrated to detect the HSV DNA in the CSF with a high degree
of sensitivity and specificity. Being a non-invasive procedure, it can replace brain biopsy as the diagnostic gold
standard. The procedure is also very rapid and results can be available within 5 hours. Tedder et al, 1994, Wright
et al, 1997, Domingues et al, 1998

Although we performed PCR test for detection of herpes simplex virus-1 and 2 DNA within CSF in all the
patients included in the study ,however the herpes PCR test itself was too expensive to be a practical option for
the diagnosis of this sporadic non-epidemic disease. The specificity of the PCR test stems from its ability to detect
viral DNA particles rather than antiviral antibodies that actually represents previous exposure to the virus and is
subsequently quite unreliable for the aetiological diagnosis of this form of encephalitis. Mertens et al, 1993,
Jackson 1995 , wright et al, 1997 The demonstration of herpes DNA particles in the CSF samples collected from
the patients included in this study is a sure proof that encephalitis , in this group of patients , is caused by herpes
simplex. However the price and the availability of the test itself should make it more suitable as a research
procedure and much less suitable as a routine clinical investigation.



Consistent with the view point of Bale, 1992, Mertens et al, 1993, Jackson 1995, wright et al, 1997 we found only
type I HSV DNA in the CSF samples collected from the encephalitis patients included in the study. HSV-1
encephalitis is the most common cause of sporadic,non-epidemic hemorrhagic necrotizing encephalitis that causes
severe morbidity and is often fatal without antiviral therapy. wright et al, 1997 HSV-1 is the pathogen in over
96% of cases of herpes encephalitis possibly because of its predilection to infect the cervicofacial regions
innervated by the cranial nerves .Mertens et al, 1993, Barnes and Whitley 1986

Herpes simplex virus-1 may invade the brain of immunologically competent adults representing a primary
infection, a reinfection, or an activation of latent infection. The virus presumably enters the CNS by primary
spread along sensory nerve pathways, gaining access to sensory neurons and then to the brain. Barnes and
whitley 1986, Guiloff and Tan 1992.

The remarkable localization of the disease to the subfrontal and medial temporal lobes of the brain might be
explained by entry of the virus via the olfactory mucosa and by its spread along the olfactory bulb and nerve.
Barnes and whitley 1986, Bale 1992, Or by reactivation of the endogenous virus harbored within the trigeminal
ganglia, the site of latency for herpes simplex virus-1 in patients with recurrent oral and ocular infections. HSV-1
latently infects the trigeminal ganglia of humans and retrograde spread of reactivated virus to the CNS probably
occurs. Davis and Johnson,1979 Guiloff and Tan 1992, However, HSV-1 encephalitis may complicate either
primary or recurrent infection, and patients with recurrent oral herpes infections can develop herpes encephalitis
with a different strain of HSV-1. Guiloff and Tan 1992, In children and adults, HSV- I exhibits tropism for the
frontotemporal regions of the brain. Shaw and Alvord , 1997

Host immune responses influence the acquisition of infection, severity of disease, resistance to development, and
maintenance of latency, and frequency of re-activation. Barnes and whitley 1986, In general viral replication time
in the CNS is 18 hours, which is very rapid, and this might explain the very rapid dissemination of the disease in
the brain once herpes encephalitis is left untreated for a few days. The role that host immunity plays is, as yet,
undefined. Barnes and whitley 1986 , Guiloff and Tan 1992, Levy and Rothholtz 1997, Shaw and alvord 1997

The pathology of HSE is quite characteristic and almost diagnosable from the macroscopic examination of the
brain: swelling due to massive edema, necrosis, and petechial hemorrhages, occasionally large hemorrhages,
involving the limbic lobe bilaterally or unilaterally. The anterior medial temporal lobe is most severely involved
bilaterally though not necessarily symmetrically, and the insular cortex, orbital cortex, and cingulate gyri may
also be involved. Most of these pathological changes are due to the host immune response rather than the
offending pathogen. Bale 1992, Guiloff and Tan 1992, Shaw and alvord 1997

Microscopically the changes are those of acute necrotizing meningoencephalitis with variable degrees of reactive
changes, such as lymphophagocytic reactions and capillary proliferation. Intranuclear inclusions can be found
but not necessarily easily, especially adjacent to areas showing extensive rarefaction and necrosis. In patients who
survive for weeks or months, the brain shows cortical atrophy or postnecrotic cyst formation in the same
distribution, but intranuclear viral inclusions and HSV antigens are not likely to be demonstrated.
Bale ,1992,Shaw and alvord 1997

Nuclei of infected neurons and astrocytes often contain eosinophilic Cowdry type A inclusion bodies, and when
studied by EM, contain herpesvirus particles. Perivascular cuffing and glial nodules are additional common
features. In infants, necrosis tends to be more widespread and may progress to extensive cystic encephalomalacia.
Bale 1992, Shaw and Alvord, 1997

Localization of the disease to the frontotemporal region is an important feature that distinguishes HSV
encephalitis from many other CNS infections. Other forms of viral encephalitis is usually more diffuse and is



never localized to the frontotemporal region. Bale 1992, Barnes and whitley 1986, Guiloff and Tan 1992, Tien et
al, 1993, Shaw and alvord, 1997

Accordingly the clinical picture of HSE may be sufficiently characteristic in some cases to suggest the diagnosis.
Typically, the onset is subacute with fever, headache, and altered mentation developing several days prior to
presentation. The predilection for HSV to infect the temporal and orbitofrontal regions can result in
hallucinations or other findings of limbic dysfunction. However such psychiatric manifestations were present in
only one case in the present study, thus making the clinical picture quite unreliable for the aetiological diagnosis
of encephalitis as being caused by herpes simplex virus. This is consistent with the view point of Barnes and
whitley 1986 that psychiatric manifestations are not common among cases of HSE

Herpetic facial nerve palsy was described before. The condition is identical to Bell's palsy. Guiloff and Tan,
1992, Murakami et al , 1996, Baringer, 1996. Murakami et al, 1996 even regarded all cases of bell's palsy to be
aetiologically caused by herpes simplex virus and they recommended the usage of acyclovir as early as possible in
all cases with Bell's palsy and they even recommended changing the name of Bell's palsy to herpetic facial nerve
palsy. Herpetic facial nerve palsy preceding the onset of herpes simplex encephalitis has not, to the best of our

Although Whitley et al, 1982 found no seasonal, age, racial or sex predilection of herpes simplex encephalitis
(HSE), we found a clear-cut male predilection also the disease occurred more commonly in the younger age
group in this study.

Our radiological findings are not only consistent with the basic pathological finding in HSE (with preferential
involvement of the temporal and the orbital frontal lobes), but also casts important light on the temporal, and the
very rapid, progression of the pathology. Based on the radiological findings patients were classified into four
groups depending on the demonstration of temporal lobe(s) involvement with or without extra-temporal lobe
brain spread of the disease. In general it should be stressed that extratemporal lobe involvement was not found in
the absence of temporal lobe involvement, a finding that probably denotes that in all cases ,the temporal lobes are
the primary focus and adjacent parts of the brain are progressively ,and apparently very rapidly, infected from

The rapidity of brain dissemination of the disease can easily be inferred from the fact that the four radiological
groups were separated, temporally, by few hours to one or two days. This period was quite enough to result in
disease dissemination from one temporal lobe to the other, and from the orbital frontal and the paraventricular
regions to the basal ganglia with massive brain edema that can reach a magnitude sufficient to induce fatal
tentorial herniation. This findings is consistent with the virological studies that showed a very high replication
rate (18 hours) of the herpes simplex virus and a delay of few hours can result in disastrous brain dissemination.
Masdeu et al, 1995, Jackson 1995, Levy and Rothholtz 1997

Involvement of the basal ganglia and the paraventricular region, although uncommon in HSE, was described
before. Schmidaur at al,1991, Although, theoretically, the orbital frontal region can be involved primarily due to
direct spread of the HSV to this region along the olfactory bulb and nerve (Barnes and whitley 1986), however,
and because orbital frontal involvement was not found in the absence of temporal lobe involvement (and on the
contrary the reverse is true) it is quite logic to assume that the temporal lobes are infected first ( possibly by
retrograde spread of reactivated virus along the branches of the trigeminal nerve) and the orbital frontal region
is infected later by spread of infection from the temporal lobes. Davis and Johnson 1979

However in case number (1) the condition started by hyperventilation and multiple cranial nerve involvement

this primary focus. Davis and Johnson 1979, Bale 1992.

knowledge, been described before.



( see table 1) together with fever, headache and other meningeal irritation signs. In this case it is quite logic to
assume that the infratentorial lesions demonstrated by MRI ( in the brain stem the the cerebellum ) are the
primary infected foci and that other parts of the brain are infected by dissemination from these foci. Cases with
brain stem HSE in which the HSV spread to the brain stem along the branches of the bulbar cranial nerves or the
hypoglossal nerve were described before. Hamilton et al, 1995, these cases are very rarely encountered and
subsequently it is of interest to report such a case. Disease starting or spreading to the brain stem and cerebellum
is always associated with, as yet undefined, impairment of the host immunity. According to Hamilton et al, 1995,
extensive demyelination characterizes herpetic lesions in the brain stem and cerebellum because of
oligodendroglial cell tropism.

Consistent with the view point of Bale 1992, Tien et al, 1993, Lizerbram and hessellink 1997, we found MRI,
especially the T2 weighted images, to be more sensitive than CT scan in detecting the lesions earlier and in
showing the brain dissemination of the disease more precisely. MRI can detect the disease within hours to one
day following the onset of the encephalitic process while CT scan might not detect the lesions except on the third
day. Lizerbram and hessellink 1997, This is mainly due to the ability of MRI to detect subtle changes in the brain
water content. Hasso and Ballenger, 1994, Subsequently MRI should be the diagnostic procedure of the first
choice and CT scan is best left for follow up of the patients. Most of the lesions demonstrated by MRI or CT scan
( hyperintense on the T2 weighted images, hypointense on the T1 weighted images and hypodense on CT scan)
represent brain edema. The MRI signal changes start first in the cerebral cortex and then spread to the
subcortical white matter and rapidly disseminate within the brain. Lizerbram and hessellink 1997

Proton density MRI images were equally informative and gave results comparable to the T2 weighted images.
However, unfortunately, non of the literature reviewed in this study gave any comment on the proton density
images in herpes simplex encephalitis.

However it must be noted that in one case (case number 5) both CT scan and MRI were negative. Had it not
been to the CSF PCR test, it would not have been possible to diagnose herpes encephalitis in this patient.
According to Kati et al ,1998, fluid attenuated inversion recovery (FLAIR) can detect the herpetic brain disease
even earlier than conventional pulse sequence (T1, T2 or proton density weighted images). The authors
recommended using this pulse sequence (FLAIR) routinely in cases with suspected HSE. Schmidaur et al, 1991,
Masdeu et al, 1995, also demonstrated that SPECT can be helpful in the diagnosis of very early herpes
encephalitis when both CT scan and MRI are negative. The authors reported accumulation of the tracer in the
mesobasal temporal cortex and the basal ganglia in herpes simplex encephalitis patients. Neither FLAIR pulse
sequence nor SPECT were done to any of our patients.

Although areas of hemorrhage are commonly found in pathologic specimens, the hemorrhagic component of
herpes encephalitis is usually not manifest on the plain CT scan or MRI. Lizerbram and hessellink 1997, When
present, the hemorrhagic type of HSE appears as irregular areas of increased density (interspersed in low-density
areas) assuming a punctate pattern on CT scan and as High signal intensity foci visualized on noncontrast TI-
weighted images. Levy and Rothholtz 1997

Three cases with brain infarctions were demonstrated in this study on follow up CT scan. The three cases
belonged to group D with 5 days delay in the initiation of antiviral treatment due to delayed referral of these
cases. It is well known that herpes simplex virus has a peculiar tendency to invade cerebral arteries. The resulting
arteritis leads to segmental narrowing, thrombosis, and beading along proximal branches of the anterior and
middle cerebral artery on angiography. Pathologic studies in fatal cases show necrotizing granulomatous arteritis
and occasional viral particles and antigens in the media of affected blood vessels. Wynne et al,1997 Neuroimaging
studies reveal infarction in the ipsilateral internal carotid artery territory. Gerber et al, 1997

There is also a small vessel vasculopathy that is characterized by endothelial swelling and minimal inflammation



that leads to deep white matter ischemic and demyelinative lesions. The diagnosis of HSV vasculitis is suggested
by the temporal relationship to the herpes simplex encephalitis and the results of appropriate laboratory studies.
Gerber et al, 1997

Vasculitis in general is a late pathological finding and once occurred can result in significant morbidity in
patients who survive the initial disease. Gerber et al, 1997, The patient with bilateral capsular lnfarctions, though
saved, was left with bilateral spastic weakness in the lower limbs. It is not known whither the frontal lobe
infarctions demonstrated in the other two patients had any impact on the personality or the cognitive function of
the brain of these patients, as non of them were sufficiently followed up after hospital discharge.

The preferential involvement of the temporal and the orbital frontal lobes is regarded from the pathological and
the radiological point of view to be accurate and specific in the diagnosis of HSE in the appropriate clinical
setting, i.e. when this pattern of brain involvement is demonstrated radiologically in a patient clinically diagnosed
as ? viral encephalitis, the provisional diagnosis of herpes simplex encephalitis must be made and acyclovir
therapy must be instituted without any delay. Schroth et al, 1987, The clinical diagnosis of viral encephalitis must
rely on a lumbar puncture with elevated opening pressure and a clear CSF sample with moderate elevation of
CSF protein and normal glucose. Reduced CSF glucose should direct the attention to other offending agents such
as TB. Karampekios and Hessellink 1996

Acyclovir, an acyclic analogue of guanosine, is the antiviral drug of choice for treatment of neurologic disease
associated with herpes simplex virus-1 or herpes simplex virus-2 infection. Bale 1992, Whitley and Gnann 1993,
Its mechanism of action depends on a virus-specified thymidine kinase that phosphorylates acyclovir to its
monophosphate derivative. Acyclovir monophosphate is phosphorylated further by cellular kinases to acyclovir
triphosphate, which binds to virus- induced DNA polymerase, acting as a DNA chain terminator. Because
acyclovir is taken up selectively by virus-infected cells, the concentration of acyclovir triphosphate is 40 to 100
times higher in infected cells than in uninfected cells. In addition, virus-induced DNA polymerase exhibits a 10- to
30-fold greater affinity for acyclovir triphosphate than do cellular polymerases. For these reasons, the drug
exhibits low toxicity for uninfected cells and is therefore well tolerated clinically. Acyclovir is highly specific for
the herpes virus and a clinical response to acyclovir has also a diagnostic implications as its action depends on a
virus-specified thymidine kinase. No clinical response will occur if the offending organism is other than the
herpes virus. Whitley et al, 1982, Schaeffer et al, 1986, Whitley et al, 1987, Bale 1992, Whitley and Gnann 1993,
Levy and Rothholtz 1997

The relative safety of acyclovir has led to the common practice of presumptive treatment of patients who exhibit
typical clinical signs and symptoms of the disease with typical radiological findings. The outcome of acyclovir
therapy depends on the age of the patient and level of consciousness when treatment is initiated. Levy and
Rothholtz 1997

The dramatic response of all patients included in this study to acyclovir should mean that it is probably never to
late to give acyclovir,however the earlier the better in so far as saving the patient life with no residual neurologic
deficits is concerned. The clinical response observed in our patients to acyclovir is also diagnostic of herpes
encephalitis from the aetiological point of view. Bale 1992, Levy and Rothholtz 1997

Massive brain edema was observed in most of our patients. Corticosteroids are probably not useful in the
treatment of edema associated with HSE. Data from animal studies have shown even potentiation of disease.
Barnes and whitley 1986, Levy and Rothholtz 1997, We did not use steroid in any of our patients. Brain edema in
all patients responded dramatically, even when massive, to acyclovir (see figure 6 ). It seems quite logic that
treatment of the cause of brain edema is the best treatment of brain edema.



In the single case with HIV included in this study the clinical presentation was atypical and the response to
treatment was less dramatic, though definite. Most of the pathological changes observed in HSE represent
inflammatory reaction induced by the host immune response to the offending organism, subsequently
impairment of the host immune system would result in impairment of the host inflammatory immune response
that ultimately lead to a clinical picture that is less florid. The less dramatic response to treatment can be
explained by the fact that infections in AIDS patients are multifactorial and it is possible that other unidentified
organisms had a pathogenic role in the clinical picture of this patient. Levy and Rothholtz 1997

Delayed referral and subsequently delayed diagnosis and treatment was the role in all patient except case
number 8 (see table 1,2),accordingly the following protocol is suggested by us

1-Although it is easy to diagnose encephalitis on clinical basis however one must not rely on the clinical picture
for the aetiological diagnosis of HSV encephalitis since psychiatric symptoms, due to frontotemporal involvement,
are present only in the minority of cases.

2-The CSF of patients with suspected HSE must be clear with elevated opening pressure. The CSF protein is only
moderately elevated with normal glucose level and with a predominately lymphocytic pleocytosis. Bacterial and
TB cultures should be negative. Turbid CSF ,marked increase of protein or low glucose level must direct the
attention to other pathogens .

3-Although PCR test for detection of HSV DNA is more direct, sensitive and rapid test, however it is still not a
practical option because it is expensive and not widely available .

4-Any case with typical clinical and CSF pictures must be examined by MRI for preferential involvement of the
temporal and the orbital frontal lobes and in such a case acyclovir therapy should be started immediately .
Whatever the clinical picture of the patient or the stage of the disease, one should expect dramatic improvement
in true HSE following acyclovir therapy and the response itself should be regarded as diagnostic of HSE. In case
of absence of any noticeable clinical improvement or if the condition of the patient continue to deteriorate, the
attention must be directed to other aetiologies for the existing encephalitic process.

5-FLAIR MRI pulse sequence should be performed if the the MRI T1,T2 images are normal in the face of a
strongly suggestive clinical picture .

6- The standard recommended dose of acyclovir for the treatment of herpes simplex encephalitis (HSE) is 10
mg/kg body weight for ten days given by intravenous drip. Whitley et al , 1982, Schaeffer et al , 1986, Whitley et
al, 1987, Bale 1992, Whitley and Gnann 1993, Levy and Rothholtz 1997

Although acyclovir is a very safe drug, however there must always be a reason for giving it to the patient
because groundless widespread usage of the drug might result in the creation of acyclovir-resistant strain of the
herpes simplex virus. The emergence of acyclovir-resistant, thimidine kinase-negative strains is a cause for
concern, and has already been described. Coen 1996 , Wright et al, 1997. It is likely to be seen increasingly, if
acyclovir is used widely as long-term prophylaxis in HIV disease. Levy and Rothholtz 1997, Wright et al , 1997
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