
In conclusion, together with advancements in the

mfERG, ophthalmologists should consider modifying

current clinical practices to detect early subclinical

macular toxicity in patients on hydroxychloroquine.

Larger studies are required to evaluate its sensitivity and

to institute recommendations for its routine use.

However till then, the use of electrophysiological testing

should only be an adjunct to standard annual screening

tests including Snellen visual acuity, red-on-black Amsler

test,20 colour tests with HRR, and/or SPP2 plates21,22

which are more sensitive and automated visual field

testing (white target) at least of the central 101.22

References

1 Falcone PM, Paolini L, Lou PL. Hydroxychloroquine toxicity
despite normal dose therapy. Ann Ophthalmol 1993; 25: 385–388.

2 Mavrikakis M, Papazoglou S, Sfikakis PP, Vaiopoulos G,
Rougas K. Retinal toxicity in long term hydroxychloroquine
treatment. Ann Rheum Dis 1996; 55: 187–189.

3 Weiner A, Sandberg MA, Gaudio AR, Kini MM, Berson EL.
Hydroxychloroquine retinopathy. Am J Ophthalmol 1991;
112: 528–534.

4 Thorne JE, Maguire AM. Retinopathy after long term,
standard doses of hydroxychloroquine. Br J Ophthalmol
1999; 83: 1201–1202.

5 Bienfang D, Coblyn JS, Liang MH, Corzillus M.
Hydroxychloroquine retinopathy despite regular
ophthalmology evaluation: a consecutive series. J Rheumatol
2000; 27: 2703–2706.

6 Warner AE. Early hydroxychloroquine macular toxicity.
Arthritis Rheum 2001; 44: 1959–1961.

7 Levy GD, Munz SJ, Paschal J, Cohen HB, Pince KJ,
Peterson T. Incidence of hydroxychloroquine retinopathy
in 1,207 patients in a large multicenter outpatient
practice. Arthritis Rheum 1997; 40: 1482–1486.

8 Bernstein HN. Ophthalmologic considerations and testing
in patients receiving long-term anti-malarial therapy. Am J
Med 1983; 75: 25–34.

9 Easterbrook M. Editorial: Current concepts in monitoring
patients on antimalarials. Aust NZ J Ophthalmol 1998; 26:
101–103.

10 Fielder A, Graham E, Tullo A. Royal college of
ophthalmologists guidelines: ocular toxicity and
hydroxychloroquine. Eye 1998; 12: 907–909.

11 Mavrikakis I, Sfikakis PP, Mavrikakis E, Rougas K,
Nikolaou A, Kostopoutos C et al. The incidence of
irreversible retinal toxicity in patients treated with
hydroxychloroquine: a reappraisal. Ophthalmology 2003;
110: 1321–1326.

12 Penrose PJ, Tzekov RT, Sutter EE, Fu AD, Allen Jr AW,
Fung WE et al. Multifocal electroretinography evaluation for
early detection of retinal dysfunction in patients taking
hydroxychloroquine. Retina 2003; 23: 503–512.

13 Marmor MF, Carr RE, Easterbrook M, Farjo AA, Mieler WF,
American Academy of Ophthalmology. Recommendations
on screening for chloroquine and hydroxychloroquine
retinopathy: a report by the AAO. Ophthalmology 2002; 109:
1377–1382.

14 Mackenzie AH. Dose refinement in long-term therapy of
rheumatoid arthritis with antimalarials. Am J Med 1983; 75:
40–47.

15 Easterbrook M. Long-term course of anti-malarial
maculopathy after cessation of treatment. Can J Ophthalmol
1992; 27: 237–239.

16 Tzekov RT, Serrato A, Marmor MF. ERG findings in patients
using hydroxychloroquine. Doc Ophthalmol 2004; 108: 87–97.

17 Maturi RK, Yu M, Weleber RG. Multifocal
electroretinographic evaluation of long-term
hydroxychloroquine users. Arch Ophthalmol 2004; 122:
973–981.

18 Kellner U, Kraus H, Forester MH. Multifocal ERG in
chloroquine retinopathy: regional variance of retinal
dysfunction. Graefes Arch Clin Exp Ophthalmol 2000; 238:
94–97.

19 Moschos MN, Moschos MM, Apostolopoulous M, Mallias
JA, Bouros C, Theodossiadis GP. Assessing
hydroxychloroquine toxicity by the multifocal ERG. Doc
Ophthalmol 2004; 108: 47–53.

20 Easterbrook M. The sensitivity of amsler grid testing in
early chloroquine retinopathy. Trans Ophthalmol Soc UK
1985; 104: 204–207.

21 Vu LBL, Easterbrook M, Hovis JK. Detection of color vision
defects in chloroquine retinopathy. Ophthalmology 1999; 106:
1799–1804.

22 Easterbrook M. Detection and prevention of maculoapthy
associated with antimalarial agents. Int Ophthalmol Clin
1999; 39: 49–57.

SC-B Teoh, J Lim, A Koh, T Lim and E Fu

Department of Ophthalmology Eye Institute, Tan

Tock Seng Hospital, 11 Jalan Tan Tock Seng

Singapore 308433, Singapore

Correspondence: SC-B Teoh,

Tel: þ 65 6357 7726;

Fax: þ 65 6357 7718.

E-mail: Stephen_Teoh@ttsh.com.sg

Eye (2006) 20, 129–132. doi:10.1038/sj.eye.6701818;

published online 25 February 2005

Sir,
Structural and functional recovery in juvenile open

angle glaucoma after trabeculectomy

Glaucomatous damage was traditionally regarded as an

irreversible condition. We report a case of juvenile open-

angle glaucoma which had substantial structural and

functional improvement after trabeculectomy.

Case report

A 20-year-old Chinese lady was diagnosed to have ocular

hypertension 3 years ago. At presentation, her

intraocular pressure (IOP) was 30 mmHg on the right eye
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and 22 mmHg on the left. The cup–disc ratios were 0.3

bilaterally with intact neuroretinal rims. Gonioscopy

showed wide-open angle on each side and no evidence of

peripheral anterior synechiae. Visual field was

unremarkable. Despite maximal tolerated topical

medications, her IOP gradually surged to a level of

40–50 mmHg after 2 years. Although the right optic disc

and visual field remained normal, the cup–disc ratio of

her left eye deteriorated to 0.7 with thinning of

superonasal neruoretinal rim (Figure 1a). Corresponding

inferotemporal defect was also detected by repeated

visual field tests. Left filtration surgery was performed

and her left IOP was stabilized at a level of 15–21 mmHg

after the operation. Using optical coherence tomography,

it was found that the mean retinal nerve fibre layer

thickness (RNFLT) improve from 72 mm on the day before

operation to 117 mm 1 week after the operation (Figure 2).

The appearance of the disc morphology also changed

substantially with corresponding recovery of the

inferotemporal visual field defect (Figure 1b).

Discussion

Reversal of optic disc cupping has been documented

previously. Kotecha et al1 found an increase of rim

volume present at 2 years after trabeculectomy using

Figure 1 Fundus photographs, OCT optic nerve head scans (vertical cut) and Humphrey visual field pattern deviation plots of the left
eye obtained the day before trabeculectomy (a) and 1 week postoperatively (b). The red lines on the fundus photographs indicate the
location of the OCT scans in the middle panel.

Figure 2 Retinal nerve fibre layer profile measured by OCT the day before trabeculectomy (black line) and 1 week postoperatively
(grey line).
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confocal laser ophthalmoscopy. A recent study also

showed an increase of overall RNFLT from 72.8 to

81.7 mm after filtration surgery.2 However, corresponding

improvements in visual field were not reported in these

studies. Tsai et al3 was able to demonstrate reversal of

disc cupping together with improvement in visual field

global indices when the IOP was lowered by 40%.3 Our

case demonstrated a distinct and simultaneous structural

and functional recovery in a patient with juvenile open-

angle glaucoma after filtration surgery documented

quantitatively by OCT. This case shows the phenomenon

of ‘buffer-zone’, a time interval in which optic nerve

damage can be reversed by appropriate interventions.

However, the length of such ‘buffer-zone’ and the

underlying mechanism remains obscured. Such reversal

is likely to be dependent on the degree of IOP reduction,

the age of presentation, and may vary with the

compliance of the lamina cribrosa and the composition of

supporting tissue of retinal ganglion cells.
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