
ABSTRACT

Herpes simplex virus (HSV) is a common pathogen, that causes a broad spectrum of 

diseases, ranging from minor skin infections to severe encephalitis and widespread 

infections. Acute retinal necrosis (ARN), one of the most serious manifestations of 

HSV infection, is defined as a rapidly progressing necrotizing retinopathy that pre­

sents discrete areas of circumferential retinal necrosis, along with signs of uveitis, 

vitreitis, and retinal vasculitis. We encountered a case of a female infant, born at 33 

weeks of gestation with a body weight at birth of 2,080 g, who had ARN and encepha­

lomalacia due to HSV infection. ARN associated with HSV infection should be sus­

pected when nonspecific retinal exudates are observed in neonates, especially preterm 

infants.
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INTRODUCTION

Herpes simplex virus (HSV) infection in neonates is associated with considerable mortality 

if not recognized and treated early. Especially, encephalitis due to HSV infection in newborns 

has high rates of morbidity and mortality1).

Acute retinal necrosis (ARN), one of the most serious manifestations of HSV infection, is 

defined as a rapidly progressing necrotizing retinopathy that presents discrete areas of cir­

cumferential retinal necrosis, along with signs of uveitis, vitreitis, and retinal vasculitis2). The 

potential complications of ARN include ischemic optic neuropathy and exudative retinal 

detachment that can lead to severe vision loss.

To our best knowledge, this is the first report of a case of combined ARN and encephalo­
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malacia due to HSV infection in a Korean patient. Herein, we 

described a case of a female baby, born at a gestational age (GA) 

of 33 weeks, who developed ARN and encephalomalacia due to 

HSV type 2. 

CASE REPORT 

A female infant was referred to our neonatal intensive care unit 

(NICU) at 41 weeks GA for the evaluation of nonspecific retinal 

exudates and worsened apnea. The patient’s first hospitalization 

was due to prematurity. She was born at 33 weeks of GA, weighing 

2,080 g, through normal vaginal delivery. The Apgar scores were 

7 at 1 minutes and 9 at 5 minutes after delivery. The postnatal 

period was uneventful, and the patient was discharged at a post­

menstrual age (PMA) of 38 weeks. At 37 weeks PMA, the first 

ophthalmic examination was performed for retinopathy of pre­

maturity (ROP), which showed the presence of wedge shaped 

retinal exudates. She was referred to other ophthalmologists, but 

they could not determine the cause of the retinal exudates. At 40 

weeks PMA, she was re-admitted because of the development 

of apnea and poor sucking. During the second admission, her 

symptoms were worsened and she was referred to our hospital’s 

NICU at 41 weeks PMA.

Physical examination revealed mental stupor and poor respon­

siveness. The pupils were constricted but reactive to light. Tests 

for sepsis and metabolic disease were completed. The blood 

chemistry results and electrolyte levels were within the normal 

ranges. The cerebrospinal fluid (CSF) test revealed pleocytosis 

(92 lymphocytes/μL), increased protein levels (600 mg/dL), and 

decreased glucose level (CSF to serum glucose ratio, 40%). CSF 

culture and meningitis/encephalitis polymerase chain reaction 

(PCR) panel were sent for evaluation. We diagnosed meningoen­

cephalitis based on the patient’s presenting symptoms and CSF 

results, and initiated treatment with empirical antibiotics of (ce­

fotaxime and ampicillin). However, her desaturation and apnea 

worsened. She was intubated and placed on synchronized inter­

mittent mechanical ventilation. On hospital day 2, the HSV type 2 

PCR of the CSF yielded a positive result. Electroencephalography 

showed markedly abnormal results due to severe suppression 

of background activities. Brain magnetic resonance imaging re­

vealed encephalomalacia at both cerebral hemispheres and the 

corticospinal tract (Figure 1). 

Dilated fundus examination was performed to evaluate the 

retinal exudates and revealed multiple focal exudative retinal 

detachments with retinal whitening in both eyes, consistent with 

ARN (Figure 2). Encephalomalacia and ARN due to HSV infec­

tion were diagnosed and the infant was administered with acy­

clovir 20 mg/kg-1/day-1  intravenously for 3 weeks.

Serologic tests for toxoplasma, syphilis, rubella, and cytomega­

lovirus were performed and produced unremarkable results. 

Serum HSV serology detected HSV-2 immunoglobulin M (IgM) 

and IgG. Moreover, we conducted a thorough review of the 

parents’ history. The mother was 37 years old, gravida 4, para 3, 

when the infant was born. No relevant events occurred during 

the pregnancy, and there were no maternal complications asso­

ciated with the pregnancy. The mother had not reported any 

history of genital HSV infection during pregnancy or at the time 

of delivery.

 We attempted to wean the infant from mechanical ventilation 

B A 

Figure 1. Fundus photographs showing exudative lesions such as retinitis (white arrows), 
vitreous haziness, pale disc, and peripheral atrophic lesions of the (A) right eye and (B) left 
eye.
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several times, but failed. Finally, she was discharged with a tra­

cheostomy and an indication of home ventilation at 3 months 

of age. Currently, at age 5 months, she has severe neurodevelop­

mental delay and is expected to have poor visual outcome. 

Written informed consent was obtained from both parents. 

DISCUSSION

HSV is a common pathogen, that causes a broad spectrum of 

diseases, ranging from minor skin infections to severe encepha­

litis and widespread infections. Most of the affected neonates 

acquire the infection from the maternal genital tract during 

delivery (86%)3). However, 60% to 80% of the mothers have no 

medical history of contact with a partner with genital HSV and 

present no signs or symptoms of genital herpes during delivery2). 

Neonatal HSV infection is associated with considerable neu­

rologic morbidity and complication due to seeding of asympto­

matic virus and underdiagnosis of the condition4).

ARN has been occasionally reported in the pediatric population 
5,6). Most pediatric cases of ARN are caused by reactivation of a 

previous infection in immunocompetent or compromised pa­

tients7). HSV type 2 is the most common cause of ARN in child­

hood8-10). However, most ARN cases are known to occur in adults 

aged 20 to 60 years because of reactivation of a previous viral 

meningitis or encephalitis infection, with reported latencies of 

up to 46 years8,11-13).

In contrast to pediatric or adult cases, neonatal case series 

postulate that HSV-mediated ARN is a primary infection rather 

than a viral reactivation because neonates would not yet have 

acquired immunity to HSV14,15). There has been much focus on 

HSV encephalitis in neonatal HSV infection. Nevertheless, ocular 

manifestations and retinal evaluation of these infants have been 

rarely reported, and the management of neonatal ocular lesions 

is also less often reported. In fact, ARN of neonates or infants has 

been rarely reported1). Most neonatal ARN cases involve pre­

term infants who simultaneously show symptoms due to HSV 

encephalopathy2,14,16). 

It is not easy to suspect ARN when the patient is a preterm 

infant with retinal exudates, that were incidentally found on ROP 

examination. Unfortunately, nonspecific retinal exudates could 

not lead to the diagnosis of ARN when the first ophthalmic exa­

mination was done at 37 weeks PMA, as in our patient. Retinal 

exudate in neonates is not a common symptom. However, Fong 

et al.14) reported a case of neonatal ARN, in which nonspecific 

exudate was found in the posterior segment at the first ophthalmic 

assessment, although the causative virus was HSV type 1. There­

fore, this case highlights the need to suspect ARN and HSV infec­

tion when ophthalmic examination reveals retinal exudates in 

neonates, especially preterm infants.

Neonates, especially those born prematurely, may be at an 

increased risk for HSV-2 ARN secondary to a relatively immuno­

compromised state. Venincasa et al.16) reported three cases of 

neonatal ARN. Among the three neonates, two were born pre­

Figure 2. Brain magnetic resonance imaging showed encephalomalacia at both cerebral 
hemispheres and the corticospinal tract, consistent with herpes simplex virus encephalitis, 
in the (A) T2-weighted image and (B) fluid-attenuated inversion recovery image. 
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maturely at 32 and 29 weeks GA, respectively. The first neonate 

was a 2-month-old female infant delivered at 32 weeks GA who 

had seizures and diffuse encephalopathy. Dilated fundus exa­

mination showed dense vitritis and a total exudative retinal deta­

chment with peripheral whitening in the right eye, consistent 

with ARN. PCR analysis of aqueous fluid was positive for HSV.

Wong et al.15) reported a case of an infant born at 30 weeks GA 

who, at 37 weeks PMA, presented with bilateral ARN and HSV 

encephalomalacia. This case was very similar to our present 

case. However, in contrast to our patient, their baby had a good 

ophthalmologic outcome owing to early diagnosis.

As the neonatal condition can deteriorate quickly, an imme­

diate and accurate diagnosis is desirable. Delayed diagnosis and 

treatment might cause poor ophthalmic and severe neurode­

velopmental sequelae, as in our patient. Ophthalmic symptoms 

such as nonspecific retinal exudates appeared before other 

systemic symptoms, including worsened apnea, in our patient. 

Therefore, ARN associated with HSV infection should be sus­

pected when nonspecific retinal exudates are observed in neo­

nates, especially preterm infants. 
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