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Disseminated Neonatal Herpes Simplex Virus
Infection with Necrotizing Encephalitis

— An Autopsy Case —
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An autopsy case ‘of disseminated HSV type 2 infection occurring in a neonate at 32
weeks’ gestation, delivered by cesarean section after premature rupture of membrane
of 7 days duration, is presented. Herpes simplex virus type 2 was isolated from the ves-
icular skin lesion. The mother and patient had specific antibody to type 2 herpes simplex
virus. Patient’s parents had denied any herpetic orolabial or genital lesion during or be-
fore this pregnancy. Cultures from the cervical and vaginal swabs of the mother were
negative for HSV. Postmortem examination showed hepatic necrosis, skin vesicle, de-
vastating necrotizing inflammation of the brain, chorioretinitis and interstitial

pneumonitis.
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INTRODUCTION

HerpeS simplex virus (HSV) infection of neo-
nate is a sporadic disease, usually produced by
type Il virus (HSV-2) acquired by passage through
an infected birth canal (Torphy et al., 1970). The
risk to the infant is said to be about 10% in cases of
maternal genital herpes after 32 weeks’ gestation
rising to 40% at term (Nahmias et al., 1971). About
50% develop fatal disseminated disease (Wheeler
etal, 1965; Chang et al., 1966; Von Herzen et el.,
1977) or fatal brain disease (Golden et al., 1969).
Of the remainder, about 30% will have devastating
sequelae with brain damage and/or blindness
(Young et al., 1965; Farris et al., 1973; Nahmias et
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al., 1976). Once infection becomes established in
disseminated form, the liver and the adrenal are al-
most universally involved, as in the early descrip-
tion by Hass (1935). Herpes simplex virus infec-
tions of neonate often involve the CNS as the do-
minant clinical feature or as part of a multisystem
disease (Rawls et al., 1966: Johnson et al.; 1972;
Finelli et al., 1975).

Recently we had a chance to examine an autopsy
case of disseminated from of HSV-2 infection with
CNS involvement in a 20 day old female baby.

CASE REPORT

The patient was the product of a 32 week gesta-
tion in a 27 year old primiparous woman who had
had no orogenital lesion or other specific illness
during this pregnancy. The father was 27 year old
and healthy. He was free of herpetic orolabial or
genital skin eruption. The pregnancy was compli-
cated by spontaneous premature rupture of mem-
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brane for 7 days and breech presentation. The baby
was delivered by cesarean section and was
meconium stained. The birth weight was 2.01 kg.
Baby’s activity and Moro reflex were fair. At birth
large blisters of various size were noted on the left
lower extremities, buttock and back. Among the
laboratory findings on the admission, the hemoglo-
bin was 17.0 gm/dl, hematocrit 51%, leukocyte
count 23,000/mm3 with a differential count of 21%
polys, 69% lymphocytes, 10% eosinophils. The
platelet count was 319,000/mm3. Examination of
CSF showed 150 red cells/mm3, 60 white blood
cells/mm?3 with 2% polys and 98% lymphocytes.
Glucose was 15 mg/100 ml and protein was 9.0
mg/100 ml. The skin lesion became gradually ves-
iculated with yellowish fluid on erythematous base
and spread to the right lower extremity and trunk 3
days later. At that time severe jitteriness was noted.
Pathologic examination of skin biopsy and Tzanck
smear from the vesicles showed intranuclear inclu-
sions suggestive of herpes virus. The HSV-2 was
also isolated from the vesicle by the tissue culture.
But cultures and cytologic examination from the
mother’s vaginal and cervical swabs were negative
for HSV. The serologic assay demonstrated high
titer of IgM antibody to HSV in the patient and IgG
antibody in her mother. The skin lesion was gradu-
ally regressed after administration of antiviral drug.
On the 8th hospital day, vomiting and abnormal
posture developed, and seizure activities were fol-
lowed. The seizure was precipitated especially by
tractile stimulation, being associated with apnea,
cyanosis and bradycardia. The frequent attacks of
seizure could not be controlled with anticonvulsive
drugs. The skin lesion started to appear again. The
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attacks of seizure became more frequent and se-
vere, and she expired at the 20th day of life.
Postmortem examination (CHA86-43) revealed a
1800 gm neonate with generalized skin lesions.
Some of skin lesions were pigmented and en-
crusted, and the remainders vesiculated with tense
and clear or yellow fluid. They were distributed in
groups on the trunk, back and lower extremities
and soles. Microscopic examination of the skin le-
sion showed intraepidermal vesicle produced by
profound ballooning and reticular degeneration of
epidermal cells (Fig. 1). In the vesicles a few bal-
loon cells had a homogeneous eosinophilic cytop-
lasm. They had one nucleus or was multinucleated.
There were a few eosinophilic inclusion bodies sur-
rounded by halo in the nuclei of ballooned cells.
The heart, and abdominal organs remained intact
except for several necrotic foci in the liver. The hepa-
tic lesions measured 0.3 to 0.5cm. They were yel-
low tan, round to ovoid and flat, and were sur-
rounded by a narrow red rim (Fig. 2). There were no
collapse or wrinkling of the overlying capsule. His-
tologically, the hepatic lesion consisted of coagula-
tive necrosis of parenchyma with calcification. In-
flammatory cells were not encountered in the area
of necrosis. The necrotic foci were separated from
the viable adjacent tissue by the circumferential fib-
rosis, in which many plasma cells and lymphocytes
are scattered (Fig. 3). A few intranuclear inclusions
and multinucleated cells were seen in the hepato-
cytes at the necrotic foci. The surviving hepato-
cytes at the periphery contained large irregular
staining nuclei, but not inclusion. Remaining viable
hepatocytes had diffuse fatty vacuoles. Micro-
scopic examination of the lung revealed diffuse in-
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Fig. 1. Note an intraepidermal vesicle produced by pro-
found ballooning and reticular degeneration of epidermal
cells (H & E, X100).
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Fig. 2. Note the characteristic multiple discrete necrotic
foci (arrowhead), 3 mm in diameter, scattered throughout
the liver.
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Fig. 3. Photomicrograph of hepatic lesion showing
coagulation necrosis with calcification and little inflamma-
tion (H & E, X40). There is an intranulclear inlcusion in the
hepatocyte at necrotic foci (inset; H & E, X400).

terstitial thickening produced by edema and
mononuclear cell infiltration. Eyeballs were normal
in size and shape, but microscopic examination
showed focal retinal detachment and necrosis with
calcification. A few mononuclear cells infiltrated the
ciliary body, iris, choroid and retina. The brain was
small and soft. It weighed 93 gm. The lep-
tomeninges were diffusely dusky and xanthoc-
hromic, which was particularly evident on the both
temporal lobes. There were two foci of sub-
arachnoid hemorrhage, 4 x 2 cm over both parietal
lobes. The cerebral hemispheres showed no signif-
icant gyral abnormalities. But the brain was gener-
ally collapsed with wrinkling due to underlying
parenchymal cystic degeneration and extensive
necrosis. Coronal sections of the cerebrum re-
vealed extensive necrosis together with multicystic
or reticular change of various size, raning from
microscopic size to 4cm in diameter (Fig. 4). These
changes were widespread and involved the gray
and white matter of the frontal, parietal and tempo-
ral lobes, and small part of the occipital lobe. The
necrosis was partly associated with hemorrhage
and there was an intracerebral hematoma, 5 x 2 cm,
which occupied the left parietal and temporal lobes
and ruptured into the subarachnoid space. The
cerebral parenchyma was relatively preserved in
the small portion of the thalamus, hypothalamus
and a part of the right occipital lobe. In this area
parenchyma was also soft and dusky yellow in
color. The ventricular system was generally dilated
and showed whitish smooth ependymal surface
with rather thickened ventricular wall. The cystic
necrosis was seen in the ventral area of the pons
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Fig. 4. Coronal section view of cerebrum showing exten-
sive hemorrhagic necrosis together with multicystic or re-
ticular changes of various size.

Fig. 5. Low power photomicrograph to show extensive
parenchymal necrosis and micro-and macrocystic break-
down of cerebral parenchyma (H & E, X10).

and medulla. The cerebellum showed focal nec-
rosis of folia. Microscopically, there was lep-
tomeningitis which was diffuse and of mononuc-
lear, with lymphocytes and macrophages pre-
dominating. Sections of cerebrum showed wide-
spread and extensive neuronal necrosis, and
micro-and macrocystic breakdown of parenchyma,
in which foamy macrophages around blood vessels
were collected (Fig. 5). Adjacent areas to the nec-
rosis and cystic degeneration showed marked pro-
liferation of capillaries and hypertrophic astrocytes,
collections of macrophages and calcification (Fig.
6). Grossly normal looking cerebrum also showed
marked proliferation of hypertrophic astrocytes and
microglial cells, and perivascular infiltration of
mononuclear cells. The cerebellum showed focal
necrosis and gliosis in the areas of folia close to the
leptomeninges. There were several fibrin thrombi in
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Fig. 6. Photomicrograph showing devastating necrotizin
inflammation with gliosis and calcification in the brain (H &
E, X100).

the blood vessels of the cerebellar white matter. No
inclusion bodies were seen in the brain.

DISCUSSION

Herpes simplex virus is recongnized as a cause
of neonatal infection, congenital malformation and
abortion (South et al., 1969). Most newborns be-
come infected from the mother's genital tract,
either by an ascending route, particularly if the
membranes have ruptured, or during the second
stage of labor. It seems likely that our patient’s in-
fection was acquired by the ascending route from
the birth canal before birth for the following reasons
(1) the presence of premature rupture of mem-
brane for 7 days and (2) onset of skin lesion at birth.
Since it is estimated that the incubation period of
HSV infection may vary from 2 to 12 days with aver-
age of 6 days, the amniotic fluid was contaminated
with virus after rupture of membrane. Therefore
cesarean section was too late in this instance. The
majority of neonatal infections is due to HSV-2, but
about 20% are due to HSV-1 (Nahmias et al., 1967a)
Nahmias and his associates reported that over 90%
of isolates recovered from infected newborns were
type 2 (Nahmias et al., 1967B). The true incidence
of HSV infection is known to be difficult to ascertain
because of the wide spectrum of manifestations,
ranging from none to devastating disseminated dis-
ease. In Korea the precise figure on the incidence
is not available. There are two publications avail-
able in Korean literature. One is an autopsy case of
neonatal infection occurring in monozygotic twin
Kim et al., 1986) and the other is a case of acute ful-
minant hepatitis induced by herpes virus hominis
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(Chung et al., 1982). In the united states, it has
been estimated that symptomatic herpetic infection
in the newborn occurs in approximately 1 per 7500
birth (Florman et al., 1952). Approximately 40% of
infected infants are premature and are the first born
infants of young mothers (Hanshaw, 1973). Prema-
ture infants appear to be even more prone to de-
velop lethal forms of the disease. It has been
suggested that the premature infants are more vul-
nerable because they lack the full complement of
maternal IgG antibody or impairement of im-
munological function (Singer, 1981).

Since hepato-adrenal necrosis was reported by
Hass, description of HSV lesion have been noted in
practically every tissue in the body. A few organs
are consistently afiected. These are the liver, ad-
renal, skin, eye, esophagus and brain. The liver
may be considered the prototypical organ infected
by HSV. The skin is moderately vulnerable to HSV.
The sites involved in the neonate are always those
with the longest and most direct contact with mother’s
infected birth canal, i.e., the scalp in cephalic pre-
sentation and the buttocks in frank breech presen-
tation. Central nervous system involvement was
discernible clinically during life or on postmortem
examination in about half of the patients with dis-
seminated HSV infection. Two types of herpes
simplex virus, the oral strain (type 1) and the genital
strain (type 2) may produce encephalitis in man.
Type 2 is the more common cause of HSV en-
cephalitis in the neonate, whereas type 1 is the
more common cause in the elder infant, child and
adult (Stalder et al., 1973). In newborn with dis-
seminatd disease, five different patterns of infec-
tion in the CNS have been described; 1) Virus is not
recoverable from the brain and no histopathologic
findings are detected. 2) Virus is recoverable from
the brain, but minimal histopathologic findings or
none are observed. 3) Virus is isolatable from the
brain, which usually shows multiple foci of involve-
ment.4) Virus is not recoverable from the'brain, but
histopathologic findings associated with acute in-
fection or with sequelae such as ventricular dilata-
tion, porencephaly or intracranial calcification are
noted. In present case the CNS lesion was compat-
ible with those of the 5th pattern.

Reported sequelae of HSV encephalitis in the
neonate include mental and developmental retar-
dation, microcephaly, porencephaly, multicystic
encephalomalacia, seizure, chorioretinitis and
motor deficits. These lesions have also been in-
cluded among the congenital anomalies, in the rare
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case of transplacental infection. In most reported
cases the nature of cerebral lesion has been dem-
onstrated by the clinical, radiological and EEG find-
ings. The histologic features of CNS described in
the literature are devastating encephalitis, vasculitis
and meningitis. The necrosis and inflammation
center around small vessels. Brain lesion of this
case is of interest in both gross and microscopic
findings that are supposed to be similar with those
of cases reported by Von Herzen (1976) and Smith
(1977). The histopathologic findings of CNS in our
patient is interpreted as evidence for devastating
encephalitis, most likely secondary to the en-
cephaloclastic effects of the virus on the brain:
Another possible cause for brain necrosis may be
ischemia produced by vascular occlusion that are
evident by the presence of several fibrin thrombi in
the cerebellar vessels.
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