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Presumed diffuse unilateral subacute 
neuroretinitis and cat‑scratch disease: 
Dual infection in a single patient
Abdul Rahman Siti-Khadijah1,2, Yaakub Azhany1, Mohd Ansul Norwazilah2,  
Ahmad Tarmidzi Nor-Azita3*

Abstract:
A healthy 35-year-old Malay woman presented with left eye pain for 1 week, and ocular examination 
showed evidence of panuveitis. She had granulomatous type of anterior uveitis with secondary high 
intraocular pressure (IOP). Fundus showed optic disc swelling, mild vitritis, and multiple subretinal 
lesions, which later formed a migratory track. A diagnosis of presumed diffuse unilateral subacute 
neuroretinitis was made. At the same time, the serology test for Bartonella henselae was positive. 
The patient was treated with antiglaucoma medicine and topical steroids. An antihelminthic was 
initially used, and later, an antibiotic for cat-scratch disease was added. In addition, focal laser 
photocoagulation was performed. After 3 months, her visual acuity improved together with a reduction 
in inflammation and well-controlled IOP.
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Introduction

Diffuse unilateral subacute neuroretinitis 
(DUSN) is a rare cause of unilateral 

posterior uveitis. The term “DUSN” was 
coined by Gass et al. in 1978 to replace the 
previous terminology of “unilateral retinal 
wipe‑out syndrome.”[1] In 1983, Gass and 
Braunstein concluded that DUSN is caused 
by nematode species when he observed 
18 cases of nematodes in DUSN patients 
within the  endemic  area.[2] The hallmark of 
diagnosis is a visible motile worm observed 
in serial fundus photographs. Other clues 
can be multiple deep retinal or subretinal 
lesions that can represent worm migration.[3] 
Treatment with systemic antihelminthics is 
an option that has been used with focal laser 
photocoagulation.[4]

Bartonel la  hense lae  i s  a  facultat ive 
pleomorphic Gram‑negative bacterium 

and is the causative pathogen of cat‑scratch 
disease (CSD). As the name suggests, CSD 
usually occurs following exposure to an 
infected flea or a scratch or bite from a 
cat. Patients may present with Parinaud’s 
oculoglandular syndrome, neuroretinitis, or 
uveitis. Diagnosis is usually made clinically 
and supported by a serology test. Treatment 
with doxycycline can hasten the visual 
recovery and clear bacteremia.[5] In our case, 
this patient presents as panuveitis.

Case Report

A  35‑year‑old woman presented with a 
history of left eye (LE) pain, redness, and 
reduced vision for 1 week. Otherwise, she 
denied any medical illness or exposure to 
tuberculosis. She denied having any pets at 
home and had no close contact with stray 
cats.

She was pet i te ,  afebri le ,  and had 
normotensive blood pressure. There was no 
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skin lesion or lymphadenopathy. Visual acuity (VA) for 
the right eye (RE) was 6/6 and VA for the LE was 5/60, 
with a pinhole of 6/60. Anterior segment examination 
of the LE showed injected conjunctiva and mutton‑fat 
keratic precipitates with anterior chamber cells of 4+. 
The intraocular pressure (IOP) was 38 mmHg. The left 
fundus examination revealed mild vitritis with a swollen, 
hyperemic optic disc and a localized whitish subretinal 
lesion near the macula [Figure 1a]. Her RE examination 
was unremarkable.

The patient was placed on antiglaucoma medications, namely 
guttae timolol, guttae brimonidine, and oral acetazolamide. 
As for the inflammation, guttae dexamethasone was started 
together with guttae tropicamide.

After 2 days of treatment, the LE VA improved to 6/12 
pinhole, and there was a reduction in inflammation and 
IOP. However, upon left fundus examination, it was 
found that the subretinal lesion formed a migratory 
track toward the superotemporal arcade [Figure 1b]. 
On the third follow‑up, left fundus examination showed 
subsequent migratory lesion (white arrow) toward the 
peripheral retina [Figure 1c].

Spectral‑domain ocular coherence tomography (SD‑OCT) 
showed generalized thickening of the macula 
with a hyperreflective layer on the surface of the 
papillomacular bundle, correlating with fibrosis seen 
clinically [Figure 2a]. Apart from that, hyperreflective 
dots were seen at the posterior vitreous phase, suggestive 
of vitritis. There was focal hyperreflectivity with 
minimal disruption of outer retinal layers [Figure 2b]. 
Fundus fluorescein angiography (FFA) was performed 
and revealed a hot disc with angiographic cystoid 

macular edema, vasculitis, and peripheral capillary fall 
out [Figure 3].

The patient was treated for presumed DUSN. Focal laser 
photocoagulation was applied to the migratory lesion, 
and sectoral FFA‑guided laser photocoagulation was 
performed on the peripheral capillary nonperfusion area. 
The patient was started on oral albendazole 400 mg once 
daily for 6 weeks with an anti‑inflammatory dosage of 
oral steroid. During follow‑up 1 week later, there was a 
new subretinal lesion; thus, further focal laser treatment 
was performed [Figure 1d].

Her full blood count showed a slightly raised total white 
count of 11.1 × 109/L with predominant neutrophil 83% 
and normal level of eosinophil. Tuberculosis and syphilis 
screening were negative. However, her serology titers for 
B. henselae were elevated, with immunoglobulin G titer of 
1:128. Stool sample for worm detection and identification 
was not taken.

In view of this, she was started on oral doxycycline 100 
mg twice a day (BD) for 6 weeks. The steroid treatment 
was gradually tapered off. She had completed treatment 
for both DUSN and CSD. At month 3 of follow‑up, her 
LE VA improved to 6/9, and the IOP was controlled at 
20 mmHg with two topical antiglaucoma medications. 
Fundus showed epiretinal membrane with resolved 
intraretinal fluid [Figure 4].

Discussion

Our patient was diagnosed and treated for presumed 
DUSN based on clinical presentation while CSD was 
supported by positive investigation results. It is not 

Figure 1: (a) Left eye fundus photo showing initial subretinal lesion (black arrow). 
(b) Left eye fundus photo showing initial subretinal lesion (black arrow) with new 
lesions (red arrow) on the second visit suggesting migratory tract. (c) Left fundus photo 
with subsequent migratory lesion (white arrow) on the third follow‑up. (d) Left fundus 
photo showing new lesion (yellow arrow) with laser scar seen
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Figure 2: (a) Left eye spectral‑domain ocular coherence tomography showing 
generalized thickening of the macula with vitritis. (b) Spectral‑domain ocular coherence 
tomography showing focal hyperreflectivity with minimal disruption of outer retinal 
layers (green arrow)
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a common scenario to have dual infection in a single 
patient.

DUSN may affect apparently healthy individuals.[1] 
DUSN is often found in children and young adults. Local 
authors reported high prevalence of soil‑transmitted 
helminth (STH), which ranges from 52% to 76%.[6‑8] 
Thereby, the diagnosis of DUSN was made based on 
typical clinical presentation with epidemicity of STH. 
Earlier studies proposed that humans acquire the 
parasite through an oral route by ingesting contaminated 
soil with larvae.[9] Other authors have suggested that the 
ingestion of undercooked soil from underground plants 
is among the modes of larva entry.[10] It was postulated 
that in the intestine, worms may hatch and then travel 
via the blood stream to the eye.[9]

Following that, the nematode exerts toxic damage to 
the retina and optic nerve, caused by the migration of 
a worm in the subretinal space over a period of many 
months or years. The cellular sign of inflammation was 
evident on histopathological examination by intranuclear 
and intracytoplasmic inclusions in some retinal ganglion 
cells.[1]

DUSN is divided into two stages. In the initial stage, 
patients usually present with paracentral or central 
scotoma with ocular discomfort. Clinically, there will be 
posterior uveitis, characterized by papillitis, vitritis, and 
a cluster of evanescent gray–white outer retinal lesions. 
These are thought to be due to a toxic inflammatory 
reaction of the host in response to the larva product.[1,2]

The nematode exists in varying sizes, with the smaller 
nematode measuring 400–700 nm, including Toxocara 
canis, Ancylostoma caninum, Strongyloides stercoralis, and 

Ascaris lumbricoides, while the larger nematode measures 
1500–2000 nm, namely Baylisascaris procyonis.[11] Hence, 
not all nematodes are visible clinically. A large study in 
Brazil showed that only 39.44% presented with a visible 
nematode. The majority, 91.7%, of DUSN presented as 
subretinal tracks, while 80.2% presented with a small 
white spot.[12] At this stage, the visual prognosis is usually 
good.[12] Similarly, our patient initially presented with 
a small white spot, but the subsequent review showed 
evidence of migratory track, suggestive of DUSN. 
However, none from this study presented with severe 
granulomatous anterior uveitis, as seen in our patient.

The later stage is characterized by optic atrophy, diffuse 
pigment epithelial degeneration, and retinal artery 
narrowing with abnormal electroretinogram. DUSN is 
known to mimic many diseases in both active and late stages, 
which makes this disease a challenge for diagnosis. In cases of 
late diagnosis, patients could become permanently blind.[13] 
Complications of DUSN include development of subretinal 
mass and choroidal neovascularization.[1] Furthermore, 
prolonged inflammation and the use of steroids could 
contribute to the development of secondary open‑angle 
glaucoma, as seen in our patient.

A local author found that the DNA of B. henselae was 
identified in 11.5% of fleas in Malaysia.[14] This suggests 
that even without a scratch or bite, B. henselae infection 
can be contracted. A recent study showed that CSD has 

Figure 4: (a) Left eye fundus photo showing minimal gliosis at optic disc with epiretinal 
membrane. (b) Left eye spectral‑domain ocular coherence tomography showing 
epiretinal membrane with resolved intraretinal fluid

Figure 3: (a) Mid‑venous phase showing leakage at optic disc and hypofluorescence 
spot at initial track (yellow circle). (b) Evidence of small‑vessel vasculitis. Area of 
hypofluorescence corresponding with focal laser photocoagulation at migratory 
track. (c) Evidence of capillary fall out at peripheral fundus. (d) Late frame showing 
hot disc with angiographic cystoid macula edema
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a myriad of clinical manifestations, including uveitis 
in addition to neuroretinitis.[5] CSD may also manifest 
as optic neuropathy, retinochoroiditis, branch retinal 
arteriolar occlusion, and endophthalmitis.[15] Other 
authors have reported that CSD develops into macular 
hole and choroidal neovascularization, which could lead 
to permanent vision loss.[16,17] Diffuse atrophy of all 10 
retinal layers is seen on SD‑OCT in DUSN at late stages. 
The Orefice’s sign was also observed.[18]

DUSN and CSD are among the important differential 
diagnoses in white dot syndromes because, unlike others, 
DUSN and CSD have definitive treatments.[19] Among 
healthy individuals, DUSN could be the cause of an 
unexplained unilateral vision loss.[10] As in our case, the 
diagnosis of DUSN is entirely clinical, while serological 
testing of CSD aids in the diagnosis of ocular bartonellosis.

In cases where the live worm can be identified and 
located away from the macula, the treatment for 
DUSN involves the use of a focal laser.[2] In cases 
where DUSN is suspected, but worm is not visualized, 
antihelminthics are recommended.[20] Another indication 
for antihelminthic includes pediatric age group.[21]

Subretinal tracks may suggest remnants of worm 
migration, which may be mistaken for the presence 
of an actual subretinal worm, leading to pointless 
photocoagulat ion. [12] This  may explain what 
happened to our patient, who underwent focal laser 
photocoagulation twice. In addition, she was also treated 
with intensive topical steroids, antihelminthics, and an 
anti‑inflammatory dosage of oral steroids.

Treatment for B. henselae is antibiotics. The choices 
include macrolide and tetracycline. Macrolide has a 
high concentration within phagocytes, which makes it 
more potent for intracellular organisms like B. henselae.[22] 
Another option is tetracycline, such as doxycycline, 
which acts similarly by augmenting the oxygen‑free 
radical burst used by the polymorphonuclear cells to 
kill phagocytized organisms.[23]

A similar case of dual‑pathogen infection has been 
reported. In comparison to our case, the previous patient 
presented with migratory track along with vitritis, 
swollen optic disc, and macular star.[24] In both cases, 
patient presented at initial stage and responded well to 
treatment.

Conclusion

Dual infection of DUSN and CSD may have occurred 
concurrently in a patient who presented with panuveitis. 
Early treatment may provide a better outcome.

Financial support and sponsorship
Nil.

Conflicts of interest
The authors declare that there are no conflicts of interests 
of this paper.

Human subject
Consent was obtained from patient for images and other 
clinical information to be reported in this journal.

Declaration of patient consent
Authors certified that they have obtained appropriate 
patient consent form. In the consent form patient has 
given consent for clinical information and other images 
to be reported in the journal. Patient also  understands 
that name and initial will not be published and due effort 
will be made to conceal identity but anonymity cannot 
be guaranteed.

References

1. Gass JD, Gilbert WR Jr., Guerry RK, Scelfo R. Diffuse unilateral 
subacute neuroretinitis. Ophthalmology 1978;85:521‑45.

2. Gass JD, Braunstein RA. Further observations concerning the 
diffuse unilateral subacute neuroretinitis syndrome. Arch 
Ophthalmol 1983;101:1689‑97.

3. Padhi TR, Das S, Sharma S, Rath S, Rath S, Tripathy D, et al. 
Ocular parasitoses: A comprehensive review. Surv Ophthalmol 
2017;62:161‑89.

4. Souza EC, Casella AM, Nakashima Y, Monteiro ML. Clinical 
features and outcomes of patients with diffuse unilateral subacute 
neuroretinitis treated with oral albendazole. Am J Ophthalmol 
2005;140:437‑45.

5. Mabra D, Yeh S, Shantha JG. Ocular manifestations of 
bartonellosis. Curr Opin Ophthalmol 2018;29:582‑7.

6. Ngui R, Lim YA, Chong Kin L, Sek Chuen C, Jaffar S. Association 
between anaemia, iron deficiency anaemia, neglected parasitic 
infections and socioeconomic factors in rural children of West 
Malaysia. PLoS Negl Trop Dis 2012;6:e1550.

7. Lee SC, Ngui R, Tan TK, Muhammad Aidil R, Lim YA. 
Neglected tropical diseases among two indigenous subtribes in 
peninsular Malaysia: Highlighting differences and co‑infection 
of helminthiasis and sarcocystosis. PLoS One 2014;9:e107980.

8. Zulkifli A, Khairul AA, Atiya AS, Abdullah B, Yano A. The 
prevalence and intensity of soil‑transmitted helminthiasis 
among pre‑school children in Orang Asli resettlement villages 
in Kelantan. Med J Malaysia 1999;54:453‑8.

9. Ament CS, Young LH. Ocular manifestations of helminthic 
infections: Onchocersiasis, cysticercosis, toxocariasis, and 
diffuse unilateral subacute neuroretinitis. Int Ophthalmol Clin 
2006;46:1‑10.

10. Kang HM, Lee CS. Diffuse unilateral subacute neuroretinitis in 
a healthy Korean male: The first case report in Korea. J Korean 
Med Sci 2015;30:346‑9.

11. Nelson Alexandre Sabrosa, J. Fernando Arevalo. DUSN: A 
potentially blinding parasitic infection. Review Ophthalmol; 
2010. Available from: https://www.reviewofophthalmology.
com/article/dusn‑a‑potentially‑blinding‑parasitic‑infection. 
[Last accessed on 2020 Feb 17]. 

12. de Amorim Garcia Filho CA, Gomes AH, de A Garcia Soares AC, 
de Amorim Garcia CA. Clinical features of 121 patients with 



Taiwan J Ophthalmol - Volume 12, Issue 3, July-September 2022 353

diffuse unilateral subacute neuroretinitis. Am J Ophthalmol 
2012;153:743‑9.

13. Relhan N, Pathengay A, Raval V, Nayak S, Choudhury H, 
Flynn HW Jr. Clinical experience in treatment of diffuse 
unilateral subretinal neuroretinitis.  Clin Ophthalmol 
2015;9:1799‑805.

14. Mokhtar AS, Tay ST. Molecular detection of Rickettsia felis, 
Bartonella henselae, and B. clarridgeiae in fleas from domestic dogs 
and cats in Malaysia. Am J Trop Med Hyg 2011;85:931‑3.

15. Oray M, Önal S, Koç Akbay A, Tuğal Tutkun İ. Diverse clinical 
signs of ocular involvement in cat scratch disease. Turk J 
Ophthalmol 2017;47:9‑17.

16. Alterman MA, Young BK, Eggenberger ER, Kaufman DI. 
Macular hole: A rare complication of ocular bartonellosis. 
J Neuroophthalmol 2013;33:153‑4.

17. Latanza L, Viscogliosi F, Solimeo A, Calabrò F, de Angelis V, 
de Rosa P. Choroidal neovascularisation as an unusual ophthalmic 
manifestation of cat‑scratch disease in an 8‑year‑old girl. Int 
Ophthalmol 2015;35:709‑16.

18. Kalevar A, Jumper JM. Optical coherence tomography 
angiography of diffuse unilateral subacute neuroretinitis. Am J 

Ophthalmol Case Rep 2017;7:91‑4.
19. Vianna RN, Socci D, Nehemy MB, Deschênes J, Burnier MN. The 

white dot syndromes. Arq Bras Oftalmol 2007;70:554‑62.
20. Gass JD, Callanan DG, Bowman CB. Successful oral therapy for 

diffuse unilateral subacute neuroretinitis. Trans Am Ophthalmol 
Soc 1991;89:97‑112.

21. Guan‑Fook N, Hayati AA, Raja‑Azmi MN, Liza‑Sharmini AT, 
Wan‑Hazabbah WH, Zunaina E. Diffuse unilateral subacute 
neuroretinitis in a young boy: A case report. Clin Ophthalmol 
2012;6:487‑90.

22. Gladue RP, Bright GM, Isaacson RE, Newborg MF. In vitro and 
in vivo uptake of azithromycin (CP‑62,993) by phagocytic cells: 
Possible mechanism of delivery and release at sites of infection. 
Antimicrob Agents Chemother 1989;33:277‑82.

23. Fumarola D, Pece S, Fumarulo R, Petruzzelli R, Greco B, 
Giuliani G, et al. Downregulation of human polymorphonuclear 
cell activities exerted by microorganisms belonging to the α2 
subgroup of Proteobacteria (Afipia felis and Rochalimaea henselae). 
Immunopharmacol Immunotoxicol 1994;16:449‑61.

24. Kiu KH, Hanizasurana H, Zunaina E. Neuroretinitis with dual 
infections. Int Med Case Rep J 2015;8:255‑8.


