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Abstract:

The ophthalmic manifestations of dengue fever include a visually impairing
maculopathy, where patients are left with a central or paracentral relative scotoma.
We present a case of a 26-year old female patient returning from Thailand with
unilateral reduction in visual acuity and a central scotoma associated with dengue
fever. We report the use of the OCTA as a non-invasive imaging platform to
demonstrate its value in showing the persistent changes corresponding to the
functional central scotoma in dengue-related maculopathy, which often cannot be

visualised clinically, or by standard OCT and fundus fluorescein angiography.



Introduction:

Dengue fever is a viral infection transmitted by the bite of the Aedes aegypti
mosquitos,! prevalent in Southeast Asia, India, Africa and the American tropics.? The
clinical severity of dengue fever can range from a mild self-limiting febrile illness to a
more severe, and potentially life-threatening dengue haemorrhagic fever causing
thrombocytopenia and shock. Ophthalmic complications are thought to occur in 10%
of cases, and sight threatening complications in 5-8%.> # Ophthalmic complications
can vary from an acute anterior and intermediate uveitis to a visually impairing
neuroretinitis and macular chorioretinopathy.®*! The use of optical coherence
tomography (OCT) patternst! and multifocal electroretinography (mfERG)*? in
dengue-related maculopathy offers prognostic value. With the advent of OCT
angiography (OCTA), further opportunities exist to elucidate changes in dengue-
related maculopathy and add to the multimodal imaging platforms to deliver

improved prognostication.

Case report:

A 26-year old female, who had recently returned from Thailand, presented with right-
sided reduction in vision and central visual loss, preceded by 5 days of fever. She was
under the care of the medical team and was noted to have had a 2-day history of
thrombocytopenia. Diagnosis of dengue fever was done clinically and confirmed by
PCR in serum, 20 days after initial presentation.

The onset of the visual symptoms coincided with the nadir of the platelet count
(70x10%L). Visual acuities were 1.0 (LogMAR notation), and 0.8 with pinhole, on the

right, and 0.0 on the left. Anterior segment examination was unremarkable. Fundus



examination showed a small flame retinal haemorrhage superior to the macula on the
right with a surrounding area of swollen pale retina, clinically representing an area of
retinal ischaemia. Spectralis OCT showed a preserved ellipsoid layer with
hyperreflective dots, hyperreflective bands in the external nuclear layer and
granularity of the myoid zone at the level of the fovea. There was increased
hyperreflectivity in the inner plexiform layer, at both the fovea and slightly superior
to the fovea (Figure 1). The fundus fluorescein angiography (FFA) and indocyanine
green fluorescein angiography (ICGA) were unremarkable, other than masking of the
haemorrhage (Figure 2). OCTA (AngioVue; Optovue Inc., Fremont, California, USA)
demonstrated an irregular enlargement of the foveal avascular zone, with loss of
capillary network in the superficial and deep retinal plexus associated with masking
corresponding to the haemorrhage, which is also visible at the level of the
choriocapillaris (Figure 3) (obtained by automatic segmentation). The patient was
managed conservatively, without specific treatment for the ocular features. One week
later, visual acuity on the right was 1.0, and 0.6 with pinhole, and 0.0 on the left, with
a persistent central scotoma on the right. Clinically the fundal examination and
Spectralis OCT show now no abnormality. However, as shown in figure 3, the OCTA

features of the capillary network were unchanged.

Discussion:

Standard OCT patterns have previously been reported to be of value in determining
the clinical course and visual outcome in patients with ocular manifestations of
dengue fever.™ In this case, the OCTA furthered our ability to understand the
pathology and offer improved prognostication. The OCTA showed an irregular

enlargement of the foveal avascular zone, with loss of capillaries superiorly, in the



internal and external retinal plexus. These changes persisted even after fundal changes
had improved clinically, on standard OCT and also no persistent changes observed on
fundus fluorescein angiography. We suggest such persistent changes in vasculature

are responsible for the persistent scotoma in dengue maculopathy.

The ocular manifestations of dengue fever include macular haemorrhages occurring
most commonly, with oedema, with or without retinal perivasculitis.® 70% of visually
symptomatic patients are thought to have a maculopathy, similar to that seen in our
case, and 20% have an associated uveitis.® The onset of visual symptoms is thought to
occur with the resolution of the fever and as in our case, at the point where the platelet
count is at its lowest.> >’ The timing between fever and the development of
ophthalmic manifestations has been found to be around 7 days, and potentially
indicates a patho-aetiology secondary to antibody formation and deposition of
immune complexes.® >’ The present understanding of the immunopathogenesis is that
the target cells of the dengue virus includes dendritic cells, monocytes and vascular
endothelial cells, and inflammatory changes through the proinflammatory mediators,
interferon-y, tumour necrosis factor-o and interleukin-2, -6, and -8, lead to vascular

leakage, haemorrhage and ischaemia. '’

Based on standard OCT, the three patterns of maculopathy include diffuse retinal
thickening, cystoid macular oedema and foveolitis.'! As with our case, it is recognised
that whilst the structural changes seen on the standard OCT and clinically fundal
abnormalities spontaneously return to normal within a few days, central/paracentral
scotoma can persist.* Although patients usually regain good visual function, and

spontaneous recovery of dengue maculopathy is known,!8 29 there remain patients



where visual recovery is prolonged and scotoma persist for up to 2 years.' 12 Delayed
recovery is seen in those patients presenting with foveolitis and fastest recover in
those with diffuse retinal thickening.!* Furthermore, N1 and P1 responses of the
mfERG remain reduced,'? and correspond to persistent clinical scotoma, despite
normal fundus appearance and normal standard OCT and fundus fluorescein
angiography. This suggests that the photoreceptors or bipolar cells may remain

irreversibly damaged.!?

Our case has highlighted for the first time, a prognostic value of OCTA through
visualising the on-going abnormalities that correspond to the scotoma associated with
dengue maculopathy. OCTA is a non-invasive imaging technique that generates
volumetric angiography images within seconds. It shows both structural and blood
flow changes, and provides a highly detailed view of the retinal vasculature.?® In our
case, the OCTA showed an irregular enlargement of the foveal avascular zone, with

loss of capillaries superiorly, in the internal and external retinal plexus.

In conclusion, the use of the OCTA enables the diagnosis, visualisation and
monitoring of dengue maculopathy. It provides an exciting prognostic tool for the

monitoring of these patients.



References:

1. Rigau-Perez ]G, Clark GG, Gubler D], Reiter P, Sanders EJ, Vorndam AV.
Dengue and dengue haemorrhagic fever. Lancet 1998;352:971-977.

2. Gibbons RV, Vaughn DW. Dengue: an escalating problem. BMJ
2002;324:1563-1566.

3. Chan DP, Teoh SC, Tan CS, et al. Ophthalmic complications of dengue.
Emerg Infect Dis 2006;12:285-289.

4, Su DH, Bacsal K, Chee SP, et al. Prevalence of dengue maculopathy in
patients hospitalized for dengue fever. Ophthalmology 2007;114:1743-1747.

5. Chlebicki MP, Ang B, Barkham T, Laude A. Retinal hemorrhages in 4
patients with dengue fever. Emerg Infect Dis 2005;11:770-772.

6. Tan CS, Teoh SC, Chan DP, Wong IB, Lim TH. Dengue retinopathy
manifesting with bilateral vasculitis and macular oedema. Eye (Lond)
2007;21:875-877.

7. Lim WK, Mathur R, Koh A, Yeoh R, Chee SP. Ocular manifestations of
dengue fever. Ophthalmology 2004;111:2057-2064.

8. Bacsal KE, Chee SP, Cheng CL, Flores JV. Dengue-associated maculopathy.
Arch Ophthalmol 2007;125:501-510.

0. Kapoor HK, Bhai S, John M, Xavier ]. Ocular manifestations of dengue fever
in an East Indian epidemic. Can | Ophthalmol 2006;41:741-746.

10. Haritoglou C, Dotse SD, Rudolph G, Stephan CM, Thurau SR, Klauss V. A
tourist with dengue fever and visual loss. Lancet 2002;360:1070.

11.  Teoh SC, Chee CK, Laude A, et al. Optical coherence tomography patterns
as predictors of visual outcome in dengue-related maculopathy. Retina
2010;30:390-398.

12. Lai TY, Mohamed S, Chan WM, Lai RY, Lam DS. Multifocal
electroretinography in dengue fever-associated maculopathy. Br ] Ophthalmol
2007;91:1084-1085.

13.  Kurane |, Innis BL, Nimmannitya S, et al. Activation of T lymphocytes in
dengue virus infections. High levels of soluble interleukin 2 receptor, soluble
CD4, soluble CD8, interleukin 2, and interferon-gamma in sera of children with
dengue. J Clin Invest 1991;88:1473-1480.

14.  Kurane |, Ennis FE. Inmunity and immunopathology in dengue virus
infections. Semin Immunol 1992;4:121-127.

15. Hober D, Shen L, Benyoucef S, De Groote D, Deubel V, Wattre P. Enhanced
TNF alpha production by monocytic-like cells exposed to dengue virus antigens.
Immunol Lett 1996;53:115-120.

16.  Gubler D]. Dengue and dengue hemorrhagic fever. Clin Microbiol Rev
1998;11:480-496.

17. Leong AS, Wong KT, Leong TY, Tan PH, Wannakrairot P. The pathology of
dengue hemorrhagic fever. Semin Diagn Pathol 2007;24:227-236.

18. Loh BK, Bacsal K, Chee SP, Cheng BC, Wong D. Foveolitis associated with
dengue Fever: a case series. Ophthalmologica 2008;222:317-320.

19. Luk FO, Chan CK, Lai TY. A case of dengue maculopathy with spontaneous
recovery. Case Rep Ophthalmol 2013;4:28-33.



20.  Chalam KV, Sambhav K. Optical Coherence Tomography Angiography in
Retinal Diseases. ] Ophthalmic Vis Res 2016;11:84-92.



FIGURE LEGENDS:

Figure 1.- Infrared reflectance highlighting the line of spectral domain ocular
coherence tomography (SD-OCT) (Al, A2) and SD-OCT at the level of the fovea
(A2, A3) and superior to fovea (B2, B3) of the right eye, 2 days (column 2) and 10
days after the presentation (column 3). It disclosed a preserved ellipsoid layer (thinner
arrows), and area of hypereflectivity at the level of the inner plexiform layer superior

to the fovea (thicker arrow), that partially resolved in latter SD-OCT.

Figure 2.- Fundus fluorescein angiography (FFA) (A,C,E,G) and indocyanine green
angiography (ICGA) (B,D,F,H) showing early frames (A,B,E,F) and late frames
(C,D,G,H), correspond to images of the right (A-D) and to the left eye (E-H). Right
FFA and ICGA demonstrate a masking effect of flame haemorrhage superior to fovea

(arrow), but no other abnormal findings.

Figure 3.- OCTA, showing the superficial (column 1) and deeper (column 2) retinal
plexus, and the choriocapillaris layer (column 3) of the right eye, 2 days after
presentation (row A), 10 days after presentation (row B), and left eye (row C).
Showing the masking effect of the retinal haemorrhage in the early images (white
arrow) of the right eye and loss of capillary density superior to the foveal avascular
zone persistent in the time present in the superficial and deeper retinal plexus of the

right eye (yellow circle).



