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ACUTE RETINAL NECROSIS SYNDROME 
According to the previous studies it is stated that Acute 

retinal necrosis is a clinical syndrome that has been 

associated with either HSV or VZV infection. General 

features of ARN syndrome include a vaso-occlusive 

angiitis of both the retinal and choroidal vessels, a 

necrotizing retinitis that preferentially involves the 

peripheral retina, and significant intraocular 

inflammation and as a results Rhegmatogenous retinal 

detachment is a major late sequela.
[1] 

 

As I studied a report in which it was stated that ARN was 

originally described in Japan in 1971 by Urayama and 

coworkers, in this report studied about  six healthy 

patients with acute onset of a unilateral panuveitis and 

retinal arteritis which ultimately resulted in widespread 

peripheral, confluent retinal necrosis and as a result 

eventual retinal detachment.
[2] 

Willerson and associates 

reported this entity in 1977 and was first reported in 

English medical literature, in this report two patients are 

with bilateral necrotizing vaso-occlusive retinitis.The 

term acute retinal necrosis (ARN or BARN, when 

bilateral), was coined by Young and Bird in 1978. As 

consulted different researches and according to such 

researches it is indicated that although this syndrome was 

initially described in healthy patients, it subsequently has 

been reported in individuals with compromised systemic 

immunity—most commonly in those individuals who  

have Human Immunodeficiency Virus (HIV) 

Infections.
[3] 

 

CLINICAL PRESENTATION 
According to clinical investigation Acute retinal necrosis 

does not appear to have any racial predilection; however, 

it is indicated in many researches that it is more common 

in males. Although in many researches it is indicated that 

ARN typically affects individuals between 20 and 50 

years of age, cases have also been reported in patients as 

young as 4 years and as old as 89 years of age.
[4,5] 

 

Initially, patients with such conditions may complain of 

mild to moderate ocular or periorbital pain accompanied 

by a red eye very often. Early visual symptoms may be 

rarely present or not present and sometimes insidious. 

When symptoms are present, these usually consist of 

floaters, blurred vision, or rarely, decreased peripheral 

vision.
[6] 

A typical presentation is an Acute central visual 

loss because the posterior pole usually got spared from 
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ABSTRACT 

Necrotising retinopathies can be visually destroying. Generally it is related with the viral family Herpesviridae and 

observed in both immune‐competent and immunocompromised hosts, potential inconveniencil of necrotising 

retinopathies include normal retinal dystrophy with or without macular inclusion, optic neuropathy and eventually, 

optional retinal detachment. Examples include progressive outer retinal necrosis, acute retinal necrosis and 

cytomegalovirus retinitis. If diagnosed early and treated aggressively, visual complications can be prevented; 

however, there is no current consensus on the most appropriate antiviral regimen for each of the different varieties 

of necrotising herpetic retinopathy. This paper reviews aspects of varieties of necrotising herpetic retinopathy, 

including pathophysiology, treatment and diagnostic testing. 

 

Necrotising retinopathies are a group of uncommon posterior segment complications of herpetic viral aetiology. 

The herpetic viral family, Herpesviridae, contains many viruses, including varicella zoster virus (VZV), herpes 

simplex virus (HSV) types 1 and 2, and cytomegalovirus (CMV). Necrotising retinopathies caused by members of 

Herpesviridae include acute retinal necrosis (ARN), progressive outer retinal necrosis (PORN) and 

cytomegaloviral retinitis, the most common herpetic retinal necrosis being cytomegaloviral retinitis within an 

immune‐compromised patient population. 
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the retinopathy as a late results in such cases.
[7]

 Optic 

nerve involvement, retinal artery occlusion, and retinal 

detachment can affect central vision but usually are not 

manifest at presentation syndrome. Diffuse episcleritis, 

scleritis, or orbital inflammatory disease may got 

revealed as results of external examinations. In mild to 

moderate cases anterior segment cellular reaction is 

common, either granulomatous or fine keratic 

precipitates typically are present.
[8,9]

A condition of 

hypopyon is rarely or not present in such cases. Low IOP 

is also present in such cases in the absence of retinal 

detachment; however, elevated intraocular pressure 

occur as a results of secondary anterior segment 

inflammation. In healthy individuals concurrent herpes 

virus infection of cornea with dendritic or stromal 

keratitis is not a typical feature of ARN although it has 

been indicated or described in patients with HIV 

infection. According to a survey one case of 

simultaneous HSV Type 1 keratitis and ARN was 

reported in a patient with Ramsay Hunt Syndrome 

(RHS).
[10]

 

 

ETIOLOGY AND HISTOPATHOLOGY 
As it is indicated that immune compromised patients 

with HIV infection, autoimmune disorders, cancer, and 

organ transplants and it is concluded that ARN syndrome 

can  be defined by its ocular features rather than by the 

immune status of the affected individual. In patients with 

HIV infection and ARN, the CD4+ T lymphocyte count 

generally is greater than 60 cells/μl, although ARN is 

sufficiently infrequent in these patients to allow any 

conclusions to be drawn regarding the CD4+ count. It is 

also indicated that HIV-infected patients are more likely 

to have simultaneous or recurrent VZV or HSV.
[11,12] 

 

Similarities between ARN syndrome and forms of viral 

retinitis such as neonatal HSV infections and CMV 

retinitis have been noted in this research. Early studies 

either failed to detect rising serum antibody titers to 

common viruses or failed to culture virus from the 

vitreous of patients with ARN, and as a result viral 

theory remained speculative.
[13]

 In 1982, Culbertson and 

coworkers found viral particles consistent with a member 

of the herpes family of viruses in retinal tissue from an 

individual with ARN. Positive serum VZV titers and 

positive intraocular VZV antigen studies have been 

documented in some patients with ARN and VZV also 

has been cultured from the vitreous during the active 

phase of ARN along with VZV, it is now clear that HSV 

types 1 and 2 also produce ARN syndrome HSV has 

been cultured from the vitreous and HSV-DNA types 1 

and 2 have been identified by polymerase chain 

reaction.
[14,15] 

 

DIAGNOSTIC EVALUATION AND ANCILLARY 

TESTS 
The diagnosis of ARN is based on a clinical examination 

and a characteristic funduscopic appearance. Although 

the signs of ARN may vary in severity, the American 

Uveitis Society proposed the following clinical criteria 

for diagnosis of ARN syndrome, regardless of an 

individual's systemic or immune status: a discrete 

peripheral necrotizing retinitis that progresses rapidly 

and circumferentially without antiviral therapy; 

prominent vitreous and anterior chamber inflammation; 

and an occlusive vasculitis with arteriolar 

involvement. Other features supporting the diagnosis of 

ARN include optic neuropathy or atrophy, scleritis, and 

ocular pain.
[16,17] 

 

Diagnostic vitrectomy or retinal biopsy may be indicated 

in some atypical cases. However, evaluation of 

intraocular samples with various techniques, such as 

viral culture, serology, polymerase chain reaction, and 

histopathologic examination, do not always yield proof 

of a viral infection.
[18]

 Intraocular antibodies in the 

vitreous or aqueous have been measured to determine the 

cause of necrotizing retinitis. In one study, intraocular 

antibody production to VZV or HSV was detected in 

57% of patients with typical ARN syndrome.
[19] 

The viral 

cause of ARN are often  difficult to determine in an end-

stage atrophic or detached retinal specimens, and may be 

more readily identified in ocular specimens obtained 

during acute stages of the disease.
[20] 

 

Optic nerve sheath enlargement on the side which is 

affected with ARN are often showed in computed 

tomography scans. In the presence of unilateral ARN 

bilateral optic nerve sheath enlargement has also been 

indicated as well as documented. . Concurrent lesions of 

the optic tract, optic chiasm and lateral geniculate body 

are also indicated in patients with ARN via Magnetic 

Resonance Imaging (MRI) which ultimately suggests 

that the infection may spread through the axons of the 

ganglion cells.
[21,22] 

 

TREATMENT 
By studying various researches and underlying etiologies 

it is suggested that Intravenous acyclovir is the suitable 

medical treatment of choice for active ARN. Acyclovir 

works by selectively inhibiting herpesvirus DNA 

polymerase. It has antiviral activity against HSV type 1, 

HSV type 2, and VZV.
[23]

 Most strains of CMV are 

resistant to acyclovir. The retinitis in ARN typically 

shows a rapid response to acyclovir therapy, in which 

progression of retinitis ceases in 3 to 5 days and eventual 

atrophy of the infected retina occurs. Untreated eyes tend 

to show regression of the necrotic lesions spontaneously 

over a period of 6 to 12 weeks. Acyclovir therapy speeds 

this regression and prevents new lesion formation. In 

unilateral cases of ARN, acyclovir reduces but does not 

completely eliminate the risk of fellow eye 

involvement. Initial treatment with a 10 day course of 

high dose intravenous acyclovir (10 mg/kg every 8 

hours) is followed by oral acyclovir (800 mg taken 5 

times a day) for up to 14 weeks.
[24] 

The time interval for 

therapy is based on the observation that ARN in the 

second eye most often occurs within 6 to 14 weeks of the 

initial symptoms in the first eye. ARN in healthy patients 

does not generally recur in the same eye after antiviral 
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treatment. Long-term oral maintenance therapy may be 

required in immunosuppressed patients who develop 

recurrent lesions. Acyclovir has not conclusively been 

shown to decrease the incidence of subsequent retinal 

detachment. Ganciclovir and foscarnet are alternative 

intravenous agents that are effective against herpes 

viruses.
[25,26] 

 

Systemic and topical corticosteroids are advocated to 

suppress the speed clearing of the vitreous reaction and 

also the inflammatory component of ARN. According to 

my research it is indicated that systemic corticosteroids 

used alone have not demonstrated any beneficial effect in 

the early stages of ARN, and because of their 

immunoinhibitory effects, they should not be 

administered in active cases of ARN without concurrent 

acyclovir antiviral therapy.
[27]

 Other antiviral 

medications such as vidarabine have been given to 

patients with ARN without a clear-cut beneficial 

effect. Cytotoxic agents were used in some early cases 

based on the similarity between ARN and Behcet's 

disease; however,
[28]

 it is currently known that ARN is a 

viral retinitis and that cytotoxic therapy should not be 

used. If a patient with ARN syndrome is medically 

immunosuppressed, the immunosuppression should be 

reversed unless systemically contraindicated.
[29]

 

Associated anterior segment inflammation are 

successfully treated via topical steroids and cyclopegics 

thus these are useful in treating associated anterior 

segment inflammations.
[30] 

 

PROGRESSIVE OUTER RETINAL NECROSIS. 

Progressive outer retinal necrosis syndrome is a really 

damaging for vision, acute necrotizing retinitis that 

occurs in patients those compromised by immune 

system. Further and associates initially identified PORN 

as a distinct entity and described 2 cases. It has been 

reported in patients with AIDS. PORN affects AIDS 

patients when their immune function is really come to 

terms, and life could be in danger zone also.
[31] 

VZV is 

the only infectious agent that has been associated with 

PORN. Ocular features include multifocal, deep retinal 

lesions that progress rapidly to involve the entire full-

thickness retina. The visual prognosis is extremely poor 

even with antiviral therapy directed at VZV.
[32] 

 

CLINICAL PRESENTATION 
The whole scenario is not known, PORN syndrome not 

really happened. In past searches of 1007 patients with 

symptomatic HIV infection, four cases of PORN were 

severely find.It found in the late stages of AIDS and 

long-term survival after diagnosis normally is less than 1 

year.
[33] 

The CD4+ T-lymphocyte count in patients often 

is less than 50 cells/μl when PORN is diagnosed, with a 

median CD4+ count of 21 cells/μl in one study. Only one 

patient with PORN has been announced to have a CD4+ 

count greater than 100 cells/μl.PORN syndrome may be 

relative with other opportunistic retinal infections. It is 

reported that, Cases of PORN syndrome in one eye and 

CMV retinitis in the fellow eye have been firmed by 

polymerase chain reaction identification of VZV and 

CMV-DNA from the vitreous.
[34] 

 

Even though cutaneous VZV is delineate in 20% of 

AIDS patients, previous or active cutaneous VZV 

infection is famed in up to 67% of patients with 

PORN.This infection is present in any dermatome and 

may be temporally remote from the onset of PORN 

syndrome.
[35]

 IN researches, Cutaneous VZV associated 

with ophthalmic division of the trigeminal nerve in 27% 

of patients from one study. A record of chronic oral 

acyclovir use may be responsible for the resistance and 

poor clinical response often remark during acyclovir 

therapy.
[36]

 Basically, PORN syndrome may be 

associated with an increased risk of exaggerating VZV 

encephalitis in AIDS patients. Two patients with PORN 

syndrome and neurologic symptoms were confirmed to 

have radiographically demonstrable and histologically 

manifest VZV encephalitis.
[37] 

 

Engstrom and associates estimated that 38 patients with 

PORN and all patients firmed visual symptoms at 

presentation. A decrease or dimming of vision, 

constriction of visual fields, and floaters were frequently 

described, but still pain is not reported in such cases.
[38] 

The visual symptoms may be unequal to the clinical 

findings early in the course of the disease. Asymptomatic 

disease often was reported in the contralateral eye in 

bilateral cases. Early visual acuity varies from 20/20 to 

loss of light perception, with a median acuity of 

20/30.
[39,40] 

 

PORN can be unilateral or bilateral at outset and 

involvement of the contralateral eye eventually occurs in 

most patients. Bilateral involvement was noted in over 

70% of patients at the time of their final examination. On 

other hand ARN, there is less or no clinically apparent 

inflammation in the anterior segment or vitreous with 

PORN. Fine white keratic precipitates have been 

observed in some eyes and posterior synechiae are rarely 

reported.
[41] 

 

PORN syndrome is a growing retinal infection with a 

definite early, middle, and late stage. The early stage is 

characterized by multifocal, homogeneous, opacified 

deep retinal lesions. These lesions lack a granular border, 

which is a feature of CMV retinal infection. Lesions 

measure from 50 μm to various thousand microns in 

diameter and can be found peripheral to the arcades or in 

the macula at presentation. Early macular lesions are 

noted in up to 65% of patients, often take shape as 

central cherry-red spots. Multifocal lesions rapidly 

progress to joining and to full-thickness retinal 

involvement, forming large yellow-white areas of retinal 

necrosis with minimal retinal hemorrhage.
[42] 

In eyes 

with initial peripheral involvement, progression often 

extends into the macula, and the entire retina may be 

involved within days. Primary retinal vascular 

inflammation does not appear to occur, although retinal 

vasculopathy in the form of sheathing and occlusion may 



Iqbal et al.                                                                     European Journal of Biomedical and Pharmaceutical Sciences 

  

 

www.ejbps.com            │         Vol 8, Issue 4, 2021.           │          ISO 9001:2015 Certified Journal         │ 

 

7 

be noted only within or adjacent to areas of retinal 

necrosis.
[43] 

 

ETIOLOGY AND HISTOPATHOLOGY 
Varicella-zoster virus has been involved as the causative 

agent of PORN. This is based on a history of previous or 

active cutaneous zoster infection in many patients and 

laboratory verification of VZV in some Chorioretinal 

biopsy specimens.
[44] 

VZV also has been recognized in 

some cases of ARN. While both PORN and ARN can be 

produced by VZV and have been described in 

individuals with HIV infection, they are clinically 

distinct syndromes.
[45]

 The reason for a differential 

presentation of VZV in PORN and ARN is not clear, 

although it may represent a differential host 

immunologic response to the same etiologic agent or 

may be caused by different strains of VZV.
[46] 

The 

degree of immunosuppression varies broadly in AIDS, 

and with progressive immune dysfunction the clinical 

characteristics of VZV infection may change from the 

ARN syndrome to the hyperacute fulminant retinitis seen 

in AIDS patients with PORN. Patients who develop 

PORN have critically impaired systemic immunity, 

which is illustrated by a very low CD4+ T-lymphocyte 

count that is usually less than 50 cells/μl.
[47]

 These 

patients may not be able to generate an inflammatory 

response, so VZV infection progresses without 

intraocular inflammation. In contrast, HIV-infected 

patients with higher CD4+ counts are able to counter 

with intraocular inflammation when exposed to VZV and 

may develop typical ARN.
[48] 

 

DIAGNOSTIC EVALUATION AND ANCILLARY 

TESTS: The diagnosis of PORN is based on clinical 

manifestation and a fast-growing course and is courage 

by a history of marked systemic immunosuppression, 

HIV infection, prior VZV infection, or chronic acyclovir 

use. Chorioretinal biopsy to recognized VZV may be 

specify if the retinitis is atypical, although most 

specimens are acquired at the time of retinal detachment 

restore to confirm the diagnosis. VZV has not been 

exhibit in all cases of PORN because necrotic tissue 

specimens may no longer have viral particles and 

laboratory isolation of VZV may be difficult. VZV-DNA 

and VZV antigen have been recognized in vitreous 

biopsy specimens, but VZV has not been cultured from 

the vitreous. Blood culture was positive for VZV in one 

patient with end-stage PORN.
[49] 

 

Fluorescein angiographic features differ from depending 

on the stage of PORN, but exhibit involvement of the 

choroid, RPE, and multiple layers of the retina. In the 

early stages, peripheral retinal microvascular alterations 

are noted within and extending beyond deep retinal 

lesions. Retinal leakage is present in large areas of retinal 

whitening. With progression of PORN, pruning of the 

retinal vasculature as well as capillary loss, RPE 

destruction, and choroidal leakage occurs. Disease 

reactivation at the border of normal retina is noted by 

eminent brush-fire pattern of fluorescein leakage 

involving the retina, RPE, and choroid.
[50] 

 

TREATMENT 
The optimal regimen for treatment of PORN and 

prevention of recurrences is not known. PORN produces 

rapid destruction of the retina with cleave and often 

bilateral visual loss, which can progress or reoccur in 

spite of antiviral therapy. Aggressive therapy of the 

progressive retinitis and any associated retinal 

detachments is essential to maintain vision. In start, an 

earliest response to acyclovir therapy emerged to delay 

visual loss, but this was not associated with a better 

visual manifestation at final examination.
[51] 

Acyclovir is 

the drug of choice for treatment of VZV infection at 

other sites in immunocompromised patients. However, a 

poor response has been seen with intravenous acyclovir 

therapy alone for PORN. Previous chronic oral acyclovir 

use in many of these patients may help with the 

development of VZV-acyclovir resistance.
52

 Decreased 

systemic immunity may prevent inhibition of VZV 

infection. In the murine model of herpes retinitis, 

animals depleted of CD4+ cells had minimal intra-ocular 

inflammation and poor clearance of the herpes 

virus. Spaide and associates noted that the CD8+ T 

lymphocyte was the predominant retinal cell infiltrate in 

PORN and hypothesized that a poor response to 

treatment may be related to a relative deficiency of 

CD4+ cells. Retinal ischemia secondary to retinopathy 

may prevent achievement of therapeutic drug levels in 

the retina after systemic administration.
[53] 

This factor 

may be overcome by increasing the systemic dose or by 

using local intra-ocular therapy. An upgrade therapeutic 

response has been reported by using an increased dose of 

systemic acyclovir (10 to 20 mg/kg every 8 hours).
[54] 

 

Other antivirals agents, such as ganciclovir and 

foscarnet, have activity against VZV and have been used 

to treat PORN. Acyclovir-resistant VZV may be 

sensitive to foscarnet because of its different mechanism 

of action. High dose foscarnet (60 mg/kg every 8 hours) 

has been suggested by some authors for primary 

treatment.
[55] 

The combination of ganciclovir and 

foscarnet may have additive or synergistic effects. Visual 

acuity of 20/100 or better was kept in at least one eye in 

six patients for the remainder of their lives with a 

combination of antiviral therapy (systemic foscarnet and 

either acyclovir or ganciclovir) and vitreoretinal surgical 

repair of retinal detachment as required. High doses of 

acyclovir (10 to 20 mg/kg every 8 hours) or ganciclovir 

(5 mg/kg every 12 hours) combined with foscarnet (60 

mg/kg every 8 hours) have been suggested for earliest 

therapy of PORN.
[56] 

Combination antiviral therapy 

shown to be effective, even though no clinical 

experiment have contrast with the efficacy of a single 

antiviral agent with combination therapy. Initial 

treatment is continued until existing lesions are inactive 

and no new lesions appear. Other antiviral agents 

effective against VZV, including famciclovir, cidofovir, 
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and sorivudine, have yet to be fully evaluated for 

treatment of PORN.
[57] 

 

DIFFERENTIAL DIAGNOSIS 
The differential diagnoses of the ARN and PORN 

syndromes are listed in. ARN and PORN syndromes are 

differentiated by an individual's immune status and the 

intraocular inflammatory response to the virus. The 

ocular features of ARN include a peripheral retinitis, 

periarteritis, and vitritis. PORN is differentiated from 

ARN by initial outer retinal whitening, early 

involvement of the posterior pole, and the absence of 

intraocular inflammation and vasculitis. Only patients 

who are noticeably immunosuppressed, such as those 

with AIDS, develop PORN. ARN has been described in 

individuals with relatively intact systemic immunity, 

regardless of their HIV status.
[58] 

 

The other herpesviruses should be contemplated among 

the differential diagnoses. Although some initial reports 

suggested that CMV may produce ARN syndrome, this 

has not been shown in most studies.CMV retinitis occurs 

in immunosuppressed patients. CMV lesions are often 

granular and hemorrhagic and feature a slower clinical 

course than either ARN or PORN. The marked vitritis 

narrate in ARN is not a usual feature of CMV retinitis. 

PORN is diffrentiated from CMV retinitis by the deep, 

multifocal, retinal opacification; a relative absence of 

hemorrhage; and a very fast clinical progression. The 

differentiation of CMV retinitis is therapeutically 

relevant because CMV does not usually respond well to 

acyclovir, although other antivirals, such as ganciclovir, 

effectively control CMV infection. Late retinal 

detachment also has been reported in CMV retinitis. 

Tiedeman studied 10 patients with a diffuse, unilateral, 

or bilateral pan uveitis firmed with choroiditis that, 

evidence suggests, was secondary to EBV. In contrast to 

ARN and PORN, large areas of confluent retinal necrosis 

did not occur.
[59] 

 

Other types of posterior uveitis may be demented with 

ARN or PORN syndromes. Bechet’s disease shares 

many similarities with ARN, including a diffuse uveitis, 

prominent retinal arteritis, and patches of retinal 

whitening. The presence or absence of associated 

systemic findings, such as aphthous and genital ulcers, 

rash, and arthritis should differentiate the two entities.
[60] 

Uveitis and vascular sheathing may occur with ocular 

sarcoidosis; however, arteritis and broad patches of 

retinal whitening are atypical. Again, systemic 

evaluation is invaluable in separating sarcoidosis from 

ARN. Ocular toxoplasmosis presenting as a focal 

retinitis with overlying vitritis may be demented with 

ARN. Serum or ocular toxoplasma titers or polymerase 

chain reaction may be helpful for differentiation, but in 

some cases, especially in the case of an 

immunocompromised patient, careful monitoring with or 

without a therapeutic trial may be designated.
[61] 
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