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Editorial 

Initiative for Management, Awareness 
and Glaucoma Education: Modules 3 and 4 

SEAGIG-IMAGE Project Working Group 
ltv1AGE 

1 .... :ll'lf1'.,h\C 
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The South East Asia Glaucoma Interest Group (SEAGIG) is p leased to Figure 1. 
�������������������� 

announce the release of the second 2 modules of the educational "�"® 1G 
resource from the In itiative for Management, Awareness and Glau

coma Education (IMAGE) p roject. Intended for use by ophthal

molog ists for thei r  own educational advancement, as well as to 

facil itate educational programmes, the sl ides have been prepared 

by SEAGIG/IMAGE members to be c l in ical ly relevant to g laucoma 

care in the region and to have educational value relevant to the region. 

The Optic Disc Assessment!RNFL Overview module h igh l ights 

the key ro le that optic nerve examination p lays in the d iagnosis 

and fol low-up of patients with g laucoma. This module outlines a 

systematic method of evaluating the optic d isc and documenting 

g laucoma-related findings as well as d isease progression. 

The Automated Perimetry module is intended to act as a 

practical gu ide to automated perimetry and its ro le in the d iag

nosis of g laucoma. Sample printouts are provided throughout the 

module to show clinicians how to interpret perimetry results in  a 

systematic manner. 

Optic Disc Assessment/RNFL Overview 

Recogn is ing the characteristic features of g laucomatous optic 

neuropathy is a critical component in i dentifying and cari ng for 

patients with glaucoma. The 5 rules for assessing the optic d isc 

and RNFL in g laucoma wi l l  be introduced, fol lowed by separate 

sections focused on detecting g laucoma and disease progression. 

With practice, the c l in ic ian can perceive g laucomatous changes 

easily and accurately using the information provided in  these slides. 

Sample photographs are i ncluded for the purposes of d iscussion 

and testing participants' ski l ls. 

At the end of the presentation, partici pating cl in icians should 

be able to: 

• list the 5 rules for assessing the optic nerve in glaucoma (Figure 1 )  

• use the 5 rules in  a systematic, confident manner to identify the 

presence of g laucomatous changes in the optic nerve 

• d iagnose glaucoma and describe its progression in patients 
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Five rules for assessment of 
the optic disc in glaucoma (5) 

Figure 2. 

Progressive rim thinning (2) 
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undergoing ophthalmological examination 

• d istinguish between photographs of normal and g laucomatous 

or pathological optic nerves (Figure 2) 

• accurately identify the presence of g laucoma and describe any 

characteristic s igns in the photographs in sect ions IV and V 

(Figure 3). 

Automated Perimetry 

Automated peri m etry is the go ld  standard for d iagnos is  and 
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Figure 3. 

Localised RNFL loss (7) 
--... ...... ...,.. 

Figure 4. 

Automated perimetry 
...................... 

management of g laucoma. A careful appraisal of an automated 

perimetry printout will enable the practitioner to identify a visual 

field defect, determine whether the defect is due to g laucoma, and 

establish whether the lesion is progressing. However, interpretation 

requ i res both an understand i ng  of the pri nc ip les i nvolved and 

practice. 

After an introduction to the basics of automated per imetry 

(Figure 4), this module covers 3 topics of c l in ical importance: 

• how to interpret the visual field systematically (Figure 5) 

• how to determine whether the defect is due to glaucoma 

• how to detect g laucomatous change (Figure 6). 

Lastly ,  th is modu le  covers advanced field defects , wh ich 

may requ i re d ifferent perimetric strategies than less advanced 

defects. 

Sample pri ntouts are provided throughout the module to he lp 

fami l iarise the cl in ician with how to interpret perimetry results in a 

systematic manner. 
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Original Article 

Vision-related Quality of Life of Patients with Glaucoma and 
its Relationship with Visual Function in China 

Yu Zhang, Chun Zhang, Wei Wang 
Peking University Eye Center, Peking University Third Hospital, Beijing, China 

Objective: To investigate vision-related quality of life of Chinese patients with glaucoma and to evaluate 
the relationship between subjective vision-related quality of life and visual function. 
Methods: 102 Chinese patients with glaucoma were enrolled and divided into 2 groups: group A had daily 
life visual acuity ?.0.8 (70 patients) and group B had daily life visual acuity <0.8 (32 patients). According 
to the severity of visual field impairment, the patients in group A were divided into 2 groups: group A1 
(mean deviation, <10; 49 patients) and group A2 (mean deviation, ?-10; 2 1  patients). Thirty patients were 
enrolled as a control group. All patients completed a questionnaire and received daily life visual acuity and 
visual field examination. Vision-related quality of life score and binocular mean deviation were calculated 
and analysed by Pearson relevance analysis and single factor analysis of variance. 
Results: There were significant differences in the total scores for vision-related quality of life, binocular 
mean deviation, daily life visual acuity and self-evaluation scores between the patients with glaucoma and 
the control group (p < 0.001) .  There was a significant correlation between the total scores for vision-related 
quality of life and binocular mean deviation, daily life visual acuity, and self-evaluation scores in group A, 
group B, and the control group. There was no significant difference in age and daily life v isual acuity 
between group Av group A2, and the control group, but there was a significant difference in the total score 
of vision-related quality of life between group A and the control group (p < 0.001) .  Compared with the 
control group, the average score for dark adaptation, and reading and writing in group A1 was significantly 
decreased (p < 0.05) . 
Conclusions: There is significant correlation between the score for vision-related quality of life and visual 
field defects of both eyes, which can reflect the severity of glaucoma. The impairment of dark adaptation, 
and reading and writing capacity is most significant in the earlier stage of glaucoma in the Chinese 
population. 

Key words: Glaucoma, Quality of Life, Questionnaires, Vision 
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Introduction 

Glaucoma is one of the commonest causes of b l indness worldwide. 

As the condit ion worsens, v is ion-related qual ity of l ife (VRQL) 

decreases. In 1 996, Z immerman et al began to divert the focus of 

treatment from cl in ical man ifestations to patients' quality of l ife . 1 •2 

Outcome assessment has become i ncreasing ly  important as a 

critical measure for treatment and management of medical con

d itions. Z immerman et al 1·2 and Lee3 have h igh lighted the need 

for patient-centered care i n  g laucoma and placed emphasis on 
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individual ised treatment. Many cl in icians have used vision-specific 

instruments to establish the relationship between VRQL and clinical 

ind icators for patients with g laucoma;4•1 3 these include Activities 

of Dai ly Vision Scores, National Eye Institute Visual Functioning 

Quest ionnaire,  and the Visual Function i ng - 1 4 Questionnaire . 1 4  

Patients with glaucoma have low scores, indicating less functional 

v is ion-specif ic status in pat ients with g laucoma when com

pared with normal controls. Viswanathan et  al noted a sign ificant 

relationsh ip  between perceived visual d isab i l ity and the severity 

of b i nocu lar  f i e l d  loss in pat i ents with ear ly and moderate 

g laucomatous visual f ie ld  l oss .15 Nelson et al  designed a new 

questionnaire, the G laucoma Qual ity of Life-1 5 (GQL- 1 5), which 

had better correlativity with mu lt ip le c l i nical parameters . 1 6  Two 

surveys addressed the issue of symptoms of g laucoma and its 
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treatment: the Comparison for the Ophthalmic Medications 

for Tolerability17 and the Glaucoma Symptom Scale.18 Both surveys 

assess the presence of ocular, non-visual, and visual symptoms 

often associated with disease progression and glaucoma treatment. 

Generic health-related quality of life measures have also been used 

to investigate quality of life in glaucoma. The Medical Outcomes 
Study Short Form (MOS-SF 36 and MOS-SF 24) questionnaires19 

have been used in a number of studies that found lower scores, 
indicating a decrease in well being and functional status in pa
tients with glaucoma.4•6·91320 Since there are differences in living 
environment, lifestyles, and management of glaucoma throughout 

the world, it was necessary to design a quality of life questionnaire 
suitable for patients with glaucoma in China to guide the 

management of the disease. This study investigated the VROL of 

Chinese patients with glaucoma and evaluated the relationship 

between subjective VRQL and visual function. 

Methods 

Patients 

102 patients with a confirmed diagnosis of glaucoma who attended 

Peking University Eye Center, Beijing, China, from March 2003 

to July 2003, were enrolled into the study. Fifty nine patients had 

primary angle closure glaucoma, 32 had primary open angle 
glaucoma, 6 had secondary glaucoma, and 5 had normal tension 

glaucoma. All patients had visual field defects in both eyes (mean 

deviation [MD], >2). Anyone with systemic diseases such as 

heart disease, uncontrolled hypertension, cerebrovascular disease, 

mental disorders, or other eye diseases affecting visual function 
such as cataract or age-related macular degeneration were 

excluded. All enrolled patients had normal comprehension, were 

willing to complete the investigation, and had no surgical history 

within 3 months of starting the study. Thirty age-matched partici

pants with no history of glaucoma were enrolled as controls. 

All control participants met the above criteria with normal visual 
field indices (MD, <2; loss of variance [LV], <6) and daily life 

visual acuity (DLVA, distant vision of both eyes under daily life 

conditions) >0.8. According to the DLVA, all patients were divided 

into 2 groups: group A (DLVA, 20.8; 70 patients) and group B 
(DLVA, <0.8; 32 patients). According to the severity of visual field 

Table 1 .  Vision-related quality of life questions of 6 aspects of daily life. 

Reading and writing 

Reading street signs 

Reading newspaper 

Playing card games 

Watching television 

Reading labels on eye 

bottles 

Filling out forms 

60 

Walking 

Recognising people on 

the road 

Crossing the road 

Bumping into objects 

Walking slowly 

Dark adaptation 

Walking in the dark 

Going from light to 

dark room 

impairment, the patients in group A were divided into subgroups 

of group A
1 

(MD, <1 O; 49 patients) and group A
2 

(MD, 21 O; 21 

patients). 

Questionnaire and Scoring 

The questionnaire was administrated to  all patients by the same 
interviewer. If the participants could not read the questionnaire, 

the interviewer read the questionnaire to them. The questionnaire 

was designed in 2 parts: part I related to VROL questions (22 items) 

and part II consisted of self-evaluation scores (3 items). Part I 
consisted of 6 aspects relating to daily life: reading and writing, 

walking, dark adaptation, housework, driving, and outdoor mobility 
(Table 1 ). There were 6 options for each question, based on the 

difficulty of accomplishment: A "have no difficulty" scored 4 ;  

B "have a little difficulty" scored 3 ;  C "difficult" scored 2; D "very 

difficult" scored 1; E "unable due to low visual acuity" scored O; 

and F "have not performed or feel difficult due to other reasons" 
was not included in the statistical study. The average score for 

each question was multiplied by 25 to obtain the total VROL 

score in a 100-mark system, and the respective average score 

of each of the 6 life aspects was calculated. Part II included a 
self-rated visual acuity score, subjective brightness score, and 
subjective visual field score. Scoring scales of Oto 1 O were used 

for each question: 0 indicated the worst condition and 10 indicated 
the best condition. The average score of the 3 questions was 

calculated. 

Eye Examination 

All participants underwent a comprehensive ophthalmic evalu

ation, including review of medical history, binocular daily life, 

and monocular best-corrected visual acuity testing with the 

International Standard Eye Chart, and 30° visual field with the 
Octopus 101 perimeter (tG2 program; HAAG STREIT AG, Koeniz

Berne, Switzerland). The reliability factor was required to be 

<15% and the visual field indices (mean sensitivity [MS]; 

MD; LV) of both eyes were obtained. MD values for both eyes 

were obtained following the equation MD0" = (MD20d+ MD20y12, 

which was modified from the calculation method in Nelson
Quigg et al.21 

Housework 

Washing clothes or 

cooking 

Finding something on 

a crowded shelf 

Sewing 

Driving 

Riding a bicycle 

Driving in the daytime 

Driving at night 

Outdoor mobility 

Meeting people in their 

homes or restaurants 

Taking part in sports 

Shopping 
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Table 2. Vision-related quality of life, mean deviation, visual acuity, and self-evaluation scores for patients with glaucoma and controls. 

Mean (SO) 

Patients with glaucoma (n = 102) Controls (n = 30) p Value 

Age (years) 65.03 (1 1 .28) 62.67 (7.83) 1 .07 0.286 

Vision-related quality of life 89.58 (1 2.28) 98.94 (1 .98) -7.38 0.000 

Binocular mean deviation 9.46 (1 0.41 )  0.37 (0.92) 8.70 0.000 

Binocular visual acuity 0.80 (0.22) 0.97 (0.08) -5.81 0.000 

Self-evaluation score 7 . 12  (1 .45) 8.92 (0.93) -1 0.45 0.000 

Table 3. Correlation between vision-related quality of life score and mean deviation, visual acuity, and self-evaluation in group A, group B, and controls. 

Binocular mean deviation 

Binocular visual acuity 

Self-evaluation 

Group A (n = 70) 

-0.257 

0.293 

0.646 

p Value 

0.031 

0.01 4 

<0.001 

Vision-related quality of life 

-0.463 

0.439 

0.838 

Group B (n = 32) 
p Value 

0.008 

0.01 2 

<0.001 

Controls (n = 30) 

-0.491 

0.396 

0.679 

p Value 

0.006 

0.031 

<0.001 

Statistical Analysis 

The Statistical Package for the Social Sciences 1 1 .0 software was 

used to conduct Pearson relevance analysis, independent sample 

ttest, and single factor analysis of variance. Statistical significance 

was inferred at a value of p < 0.05. 

a significant inter-group d ifference for the total score forVRQL (Table 

4) . The mean scores for group A
1
, group A

2
, and the control group 

are shown in  Table 5.  There were sign ificant inter-group d ifferences 

for dark adaptation,  and reading and writing between group A1 and 

the control group. 

Results Discussion 

1 02 Ch inese patients with g laucoma (35 men and 67 women) and 

30 controls were enrol led in the study. There were s ign if icant 

d ifferences in  the total score for VROL, b i nocular MD ,  and DLVA 

and self-evaluation score between the 1 02 patients and the control 

g roup (Table 2). There was a s ign ificant correlation between the 

total score for VROL and bi nocular MD, DLVA, and self-evaluation 

in  group A, group B, and the control group (Table 3). 

In  this study, a questionnaire was used to investigate the VROL of 

patients with g laucoma and to evaluate the re lationship between 

subjective VROL and objective visual function examination. There 

was a sign ificant correlation between the VROL score and visual 

field defects, which may reflect the severity of g laucoma. The im

pairment of dark adaptation and reading and writing capacity was 

most sign ificant in the early stage of g laucoma (MD,  <1 0 dB) .  

There were no inter-group differences in age and  visual acuity 

between group A
1
, group A

2
, and the control group ,  but there was 

When the inf luence of systemic d iseases and age had been 

excluded,  there was a s ign ificant d ifference i n  the VRQL score, 

Table 4. Age, visual acuity, and vision-related quality of life score in group A,. group A,. and controls. 

Mean (SO) F p Value 

Group A, (n = 49) Group A., (n = 21) Controls (n = 30) 
Age (years) 62.90 (1 2.47) 62.38 (10 .88) 62.67 (7.83) 0.01 7 0.983 

Binocular visual acuity 0.94 (0. 1 3) 0.90 (0.1 2) 0.96 (0.09) 2.1 37 0 .1 24 

Vision-related quality of life score 94.28 (7.75) 86.95 (1 4. 1 8) 98.93 (1 .98) 1 2.27 0.000 

Table 5. Mean scores for the 6 aspects of vision-related quality of life for group A1, group A2, and controls. 

Mean (SO) F p Value 

Group A, (n = 49) Group A., (n = 21) Controls (n = 30) 
Reading and writing* 3.85 (0.29) 3.49 (0.60) 3.98 (0.75) 1 4. 1 9  0.000 

Walking 3.72 (0.49) 3.46 (0.65) 3.90 (0.1 8) 5.43 0.006 

Dark adaptation* 3.57 (0.47) 3.26 (0.66) 3.93 (0.17) 1 3.83 0.000 

Housework 3.73 (0.39) 3.42 (0.71)  3.99 (0.06) 1 1 .08 0.000 

Driving 3.43 (1 .20) 3.36 (1 .45) 4.00 (0.00) 2.1 1 0 . 1 31 

Outdoor mobil ity 3.84 (0.33) 3.69 (0.57) 3.95 (0.1 3) 3.46 0.036 

* p < 0.05 group A, versus controls. 
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b inocular MD ,  and DLVA and the self-evaluation score between 

patients with glaucoma and the control group, ind icating that VRQL 

and objective visual function ind ices of patients with g laucoma 

are decreased. 

Nelson et al enrol led patients with comparatively good visual 

acuity (mean, 6/9 to 6/4; average, 6/6) to e l im inate the influence 

of visual acuity on the scores. 16 As a result, the appl icabi l ity of the 

questionnai re was impaired. To avoid  this prob lem,  the range of 

visual acuit ies of patients in th is study was increased.  Based 

on the average visual acu ity of 0 . 8 ,  the patients were d iv ided 

into 2 groups. In  group A, the correlation coefficient of VRQL score 

and binocular MD was -0.257, which was lower than that of the 

GQL-1 516 (r = -0.6) and VF-1 45 (r = -0.58) in other studies. In group 

B, the corre lation coeff ic ient of VRQL score and b i nocular M D  

was -0.463, which was s im i lar to the results pub l ished b y  Ross 

et a122 and M i l ls  and Drance,23 i nd icat ing that VRQL had better 

correlativ ity with v isual  f ie ld  in pat ients w ith g laucoma with 

comparatively low visual acuity. 

The self-evaluation score verified the re l iab i l ity of the VRQL 

answers. The questions in the self evaluation were consistent 

with some questions of the VQL, ind icat ing the comprehension 

of the pati ents and the re l i a b i l i ty of the answers . The total 

VRQL score had s ign ificant correlation with self-evaluation score 

in g roup A, g roup B, and the control group,  i nd icati ng that the 

answers had good conformabi l ity and the invest igation results 

were rel iable. 

To e l im inate the i nfluence of DLVA on the scores, group A was 

further subd ivided into group A1 and group A
2
, based on b inocular 

MD,  and compared with the control group. Group A
1
, group A

2
, and 

the control group had no sign ificant inter-group d ifferences for age 

and visual acu ity, but there was significant inter-group d ifference 

for the total VRQL score. Therefore, the total VRQL score reflected 

the severity of g laucoma to some extent. This agreed with the 

sign ificant d ifference of GOL-1 5 score between the control group 

and the patients with impaired visual fields (mild, moderate, serious) 

in the study by Parrish, 9 but the classification was based on morpho

log ica l  visual f ie ld changes (m i l d :  un i l ateral v isual f ie ld defect 

<50%; moderate: un i lateral visual field defect >50% or b i lateral 

visual f ie ld defects <50%; serious: b i l ateral visual f ie ld defects 

>50%). 

According  to the VRQL 6 classification statistics, there were 

s ign if icant d ifferences in read i n g  and writi ng ,  wal ki ng ,  dark 

adaptation, housework, and outdoor mobi l ity between healthy 

Chinese ind ividuals, those with m i l d  visual field impai rment, and 

those with serious visual field i mpairment, wh ich is s im i lar to 

results for western populations. 1 6·24 Among the Ch inese patients 

with g laucoma, dark adaptation, and reading and writing capacities 

62 

were the first factors to become impaired . This result is also simi lar 

to that of western populations . 1 6  Based on this resu lt , warn ing  

Ch i nese patients with d ifferent stages of  g laucoma about the 

d ifficu lties they may face i n  dai ly l ife wil l  enable them to take 

corresponding measures to protect themselves. For example ,  as 

the dark adaptation capacity may be impaired in  the early stages 

of glaucoma, patients may change their indoor l ighting conditions 

according ly. 
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Original Article 

Comparison of Conventional and Wavefront-guided Laser in 
Situ Keratomileusis Using MEL 70 Excimer Laser and WASCA 
Analyzer 

Sabong Srivannaboon 

Department of Ophthalmology, Faculty of Medicine, Siriraj Hospital, Mahidol University, 
Bangkok, Thailand 

Aim: To compare the refractive outcome of laser in situ keratomileusis with and without wavefront-guided 
ablation. 
Methods: Forty eyes of 20 patients with mild to moderate myopia were included in the study. Laser in situ 
keratomileusis was performed in each patient using a Hansatome microkeratome and a MEL 70 G-Scan 
Excimer Laser. In 10  patients (20 eyes) this was followed by wavefront aberration supported cornea ablation 
(group 1 ) .  The remaining 20 eyes did not receive this additional treatment (group 2) . All patients were 
assessed preoperatively and 1 week, 1 month, and 6 months after laser in situ keratomileusis. Assessment 
included manifest refraction and visual acuity. 
Results: Data collected preoperatively showed no statistically significant differences between the 2 groups. 
The mean preoperative refractive error (spherical equivalent) was -4.38 D (SO, 1 . 78 D) in group 1 and 
-5. 3 1  D (SO, 1 .92 D) in group 2. Group 1 showed s ignificantly better refraction than group 2 at all 
follow-up time points (p < 0.05). Six months after laser in situ keratomileusis, refraction was within ±1 D 
of the intended value for 1 00% of patients in group 1 and 90% in group 2. A gain in vis ual acuity of 
1 Snellen line was achieved in 30% of group 1 and 15% in group 2 and visual acuity was 20/40 or better 
in 100% and 90% of patients in groups 1 and 2, respectively. 
Conclusion: The outcome of wavefront-guided laser in s itu  keratomileusis was superior to that of 
non-wavefront-guided laser in situ keratomileusis 6 months after treatment. 

Key words: Astigmatism, Comparative study, Keratomileusis, laser in situ, Myopia, Refractive errors 

Asian J Ophthalmol. 2007;9:64 - 7  

Introduction Methods 

Wavefront technology, which provides detai led information about 

the eye's optical system ,  is used by ophthalmolog ists throughout 

the wor ld .  Much research has been conducted to explore the 

outcome of wavefront-guided laser in  situ keratomi leusis (LASIK) 

during the past few years.1-4 Some authors have d iscussed the 

possibi l ity of ach ieving supernormal vision with wavefront-guided 

LASIK . 1  5 However, the visual benefit of wavefront-guided LASIK 

compared with conventional LASIK for people with myopia has not 

yet been establ ished. This study was undertaken to compare the 

results of wavefront-guided LASIK with non-wavefront-guided LASIK. 
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Twenty e l ig ib le  patients who attended the Exc imer Laser C l in ic 

at the Department of Ophthalmology, S i ri raj Hospita l ,  Bangkok, 

Thailand , during January and February 2002 were inc luded in  the 

study. Preoperative evaluation for LASIK included routine sl it- lamp 

biomicroscopy, indirect ophthalmoscopy, manifest and cycloplegic 

refraction, Goldmann tonometry, and Orbscan corneal topography 

for corneal curvature and corneal th ickness. Wavefront-gu ided 

LASIK  was randomly  performed i n  both eyes of 1 0  patients 

(wavefront aberration supported cornea ablation [WASCA] group; 

group 1) and non-wavefront gu ided LAS IK was performed in  both 

eyes of the remain ing 1 O patients (non-WASCA group;  group 2). 

A WASCA Analyzer (Carl Zeiss Meditec, Jena, Germany) was used 

to measure wavefront aberration in the eyes of patients in group 1 

using a 6 mm analysis zone. Three measurements were performed 

w ith cyclop leg ic  med ication and the best measurement was 
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selected for the laser ablation based on the clarity of the Hartmann

Shack image. 

All eyes underwent LASIK surgery accord ing to the fol lowing 

conventional technique.  Under topical anaesthesia, a Hansatome 

microkeratome (Bausch & Lomb, Rochester, USA) with an 8 .5-mm 

r ing size and 1 60-µm head was used to create a corneal f lap.  The 

flap was then l ifted and the artif ic ia l  l imbus ring was p laced to 

in itiate the eye tracking system .  The eye tracker was locked on the 

ring and fine adjustment for centration was made. After setting the 

dehydration time to 45 seconds, the laser ablation was performed 

using a MEL 70 G-Scan Excimer Laser (Carl Zeiss Meditec, Jena, 

Germany). Conventional laser ablation with direct setting of manifest 

refraction was performed for both groups. Add itional wavefront

gu ided ablat ion was then performed for group 1 on ly. For a l l  

patients, the corneal flap was replaced and the  eye was irrigated 

to clean the f lap .  Postoperative antib iotic eye drops and non

steroidal anti - i nf lammatory eye drops were admin istered .  Each 

patient was examined 1 day, 1 week, 1 month , and 6 months 

postoperatively. Man ifest refract ion,  uncorrected visual acu ity 

(UCVA) , and best corrected visual acuity (BCVA) were recorded. 

Statistical analysis of between-group differences in  refraction at 

various time points was performed using the paired ttest. M icrosoft 

Excel 2002 software was used for th is purpose. A p value of <0.05 

was considered sign ificant. 

Results 

The mean age of patients in  group 1 was 34.8 years (SO, 8.7 years; 

range, 23 to 46 years) compared with 33.0 years (SO, 8 .6  years; 

range, 1 7  to 49 years) for patients in group 2. The mean preoperative 

manifest refraction (spherical equivalent) was -5.67 0 (SO ,  1 .78 O; 

range, - 1 .50 to -8.60 0) for group 1 and -5.31 (SO, 1 .92 O; range, 

-2.00 to -1 0.60 0) for group 2 (p = 0.08). 

Figure 1 . Changes in refraction following laser in situ keratomileusis. 
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Six months after surgery, the mean manifest refraction (spherical 

equivalent) was +0. 1 0  O (SO, 0 . 1 9 O; range, -0.25 to +0.50 0) for 

eyes in group 1 and -0.40 0 (SO, 0.57 O; range, -1 .00 to +0.50 0) 
for eyes in group 2. The change in spherical equivalent refraction 

over time is shown in Figure 1 .  Manifest refraction was sign ificantly 

lower in group 1 than in group 2 at 1 week, 1 month, and 6 months 

after surgery. 

A p lot of intended correction versus achieved correction at 

6 months ind icated good predictabi l ity of up to -9.00 0 (R2 = 0.92) 

in  group 1 and the ach ieved correction for all eyes lay with in  ± 

1 .00 0 of the i ntended value (F igure 2) .  F igure 3 shows that 

pred ictabi l ity was poorer for g roup 2 (R2 = 0.85) ,  in which only 

80% of values achieved lay within ±1 .00 0 of the intended value. 

Also, there was a tendency towards s l ight undercorrection i n  

eyes with h igh myopia. Postoperative defocus equivalent refraction 

Figure 2. Intended versus achieved correction in group 1 .  
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Figure 3. Intended versus achieved correction in group 2. 
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Conventional and Wavefront-guided Laser 
in Situ Keratomileusis 

Figure 4. Postoperative defocus equivalent refraction. 
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Postoperative defocus equivalent refraction 

was <0.50 D in  65% of eyes in  group 1 and 35% of eyes in  group 

2 (Figure 4). 

At 6 months, 1 00% of eyes in  group 1 and 90% in group 2 had 

UCVA of 20/40 or better. In group 1 ,  20% of eyes achieved UCVA of 

20/1 6 compared with 5% in group 2 (Figure 5). None of the eyes in  

either group lost more than 1 l i ne of visual acuity, whereas 30% 

and 1 5% of eyes in  groups 1 and 2, respectively, gained 1 l ine of 

vision (Figure 6). 

Discussion 

Customised laser refractive surgery is surgery that aims to improve 

the eye's optical system using various parameters to gu ide the 

ablation procedure, inc lud ing refractive errors, corneal surface 

information, and ocular aberration. There are 2 types of customised 

laser refractive surgery. The first is corneal topography-guided 

ablation, which uses preoperative corneal topography to determine 

an ablation profi le for the laser. The second is wavefront-guided 

ablation ,  in  which the laser ablation profi le is determ ined by the 

total optical aberration of the eye. Wavefront-gu ided ablation is 

the latest innovation in  laser refractive surgery. Several princip les 

are used for measuring the optical aberration of the eye, such as 

the Hartmann-Shack princ ip le ,6  Tscherning principle,7 s ingle ray

trac ing princ ip le , 8  and the s l it- l ight bund les-scanning skiascopy 

principle.9 The WASCA Analyzer uses the Hartmann-Shack principle 

to measure aberrations in the wavefront as it deviates from an 

ideal plane and reconstructs the modal using Zernike polynomials. 

These polynomials provide a mathematical representation of a set 

of basis functions and re lated coeff ic ients that descr ibe the 

wavefront. The laser profile is then set to guide the laser to correct 

the dev iated wavefront. With advances i n  laser techno logy, 

surgeons are now able to treat a wide range of refractive disorders 

such as refractive error with or without optical aberration. 
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Figure 5. Cumulative uncorrected visual acuity. 
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Figure 6. Change in best-corrected visual acuity at 6 months. 
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In this study, wavefront-gu ided LASIK produced a sign ificantly 

better refractive outcome than non-wavefront-guided LASIK at al l 

fo l low-up t ime points during the 6-month study period. Both the 

mean spherical equivalent refraction and the standard deviation were 

lower in group 1 and 1 00% of the eyes in this group were within 

±1 D of the intended value. Moreover, a higher percentage of eyes 

in this group achieved low defocus equivalent refraction. The latter 

parameter more accurately represents the refractive state of the eye 

because it distinguishes between eyes that have s imi lar spherical 

equivalent refraction but d ifferent degrees of astigmatism .
1 0  

The predictabi l ity of the refractive outcome in  g roup 1 was 

shown to be h igh  up to -9.00 D of i ntended correction .  Pred ict

ab i l ity was s l ightly lower in group 2, with a tendency towards 

undercorrection ind icating a requirement for adjustment of the 

normogram for eyes with h igh  myopia. Accord ing  to the appro

priate regression equation (Figure 3), it would be necessary to add 

approximately 1 5% to the i ntended refraction to ach i eve better 

results. As both groups received the same conventional ablation 

profile but only group 1 had additional wavefront-guided ablation, 
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this additional wavefront correction and the exposure time d iffer

ence appear to have compensated for the 15% refractive correction 

required for group 2. The efficacy of both procedures was good. 

However, the outcome appeared to be superior for group 1 ,  with a 

greater percentage of eyes achieving UCVA of 20/40 or better. More

over, in group 1 ,  a greater percentage of eyes gained 1 Snellen l ine 

and a lower percentage lost 1 Snel len l ine compared with group 2. 

This study, despite the short fol low-up per iod and the smal l  

number of eyes investigated, shows that wavefront-guided LASIK  

is superior to non-wavefront-gu ided LASIK  for patients with m i l d  

to moderate myopia. The  amount of higher order aberration was 

not measured in these patients. However, previous studies have 

demonstrated that conventional LASIK can increase h igher order 

aberration and may affect the visual outcome . 1 1 · 1 3  Therefore, 

correcting wavefront aberration may counter any such i ncrease in  

h igher order aberration and provide a better result. 

Further investigation of patients who have undergone wavefront

guided and non-wavefront-guided LASIK is requ i red to compare 

the qual ity of vision in terms of glare and contrast sensitivity. 
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Original Article 

Blepharophimosis Syndrome and its Association with 
Amblyopia and Refractive Errors in a South Indian Population 
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1 Paediatric Ophthalmology and Strabismus Clinic, M&J Western Regional Institute of 

Ophthalmology, Civil Hospital, Ahmedabad, 20rbit and Oculoplasty Clinic, and 3Paediatric 
Ophthalmology and Strabismus Clinic, Aravind Eye Hospitals, Madurai, India 

Aim: To study refractive errors, strabismus, and amblyopia, in patients presenting with blepharophimosis 
ptosis epicanthus inversus syndrome. 
Methods: Seventy three patients with blepharophimosis syndrome attending a tertiary eye care centre in 
Madurai, India, Jrom January 1 997 to January 2003 were enrolled in this retrospective interventional case 
series. All patients underwent complete ocular examination, which included measurement of the horizontal 
and vertical palpebral aperture with a ruler and measurement of levator function by Berke's method. 
Cycloplegic refraction and orthoptic examination were pe1formed by a trained orthoptist. 
Results: Amblyopia was present in 23 patients (3 1 .5%) and 62 eyes ( 42.5%) had some form of refractive 
error. The la tter included 30 eyes (20.5%) with h igh myopia. Surgical correction (frontalis sling) was 
pe1formed in 63 patients (86.3%). Nine patients (12.3%) had strabismus, all of whom were children; 5 had 
esotropia, 2 had exotropia, and 2 had vertical deviation. All 9 patients had amblyopia. 
Conclusions: Refract ive errors, amblyopia, and  s trabismus  were commonly associa ted with 
blepharophimosis syndrome. However, amblyopin was present less frequen tly than reported previously. 
A high proportion of patients were found to have high myopia. 

Key words: Amblyopia, Blepharophimosis, Myopia, Refractive errors 

Asian J Ophthalmol. 2007;9:68- 71 

Introduction excluded if the data were inconclusive and l i ke ly to lead to sub

jective b ias.  B lepharoph imosis ptosis ep icanthus inversus syndrome (BPES) 

is a congenital disorder characterised by shortening of the horizontal 

palpebral fissure, congenital ptosis, telecanthus, and epicanthus. 

Associated features are tarsal hypoplasia, t ight eye l id  skin ,  flat 

b row, p ro m i nent b row ha i r, and ma lar  hypop las ia . 1  B PES is 

associated with a high prevalence of refractive errors, strabismus, 

and amblyopia.2-4 This retrospective study was performed to investi

gate the prevalence of refractive errors, strabismus, and resultant 

amblyopia in a South Ind ian population with BPES. 

Methods 

Criteria for inclusion in the study were: d iagnosis of BPES; min imum 

follow-up for 1 year at 6 monthly intervals; and records of complete 

exam ination of refractive error and am blyop ia. Patients were 
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The l id  height (palpebral fissure d istance) was observed and 

measured with each eye fixating on a distant target. The d istance 

measured was the greatest width of the palpebral fissure with 

the patient's eyes in a straight gaze. The l id  position in downgaze 

was noted. The extent of ptosis was determ ined using a ruler with 

the patient fixing in  a straight gaze and corneal reflex in the centre. 

The d istance measured was the marg i n  reflex d istance from 

the centre of the upper l id to the corneal reflex. When ptosis was 

un i lateral, the extent of ptosis was calculated by subtracting the 

distance measured from the corresponding marg in  reflex d istance 

of the fe l low eye. When ptosis was bi latera l ,  the value was sub

tracted from 5 mm (taken as normal) . The extent of ptosis was 

used to ass ign a grade accord i ng  to the fo l lowing def in it ions:  

mi ld ptosis, <2 mm; moderate ptosis, 2 to 4 mm; severe ptosis, 

>4 mm.  

After the  pa lpebral f issure d istance was measured , Berke 

levator function was evaluated. With the patient looking downward, 
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a ruler was positioned with a mark adjacent to the upper l id marg in .  

Then,  with the exam iner's hand el iminating any brow action by the 

patient, the patient was asked to look upward as far as possible 

without a change i n  head posit ion and the l id e l evation was 

measured with the ru ler and recorded.5 

Certified ophthalmic techn icians performed cycloplegic retino

scopy. To achieve cycloplegia, proparacaine 0.5% was instilled into 

the inferior cul de sac of the eye , followed 30 seconds later by a 

s ing le  d rop of cyclopentolate 1 % (or cyclopentolate 0 .5% for 

ch i ldren younger than 1 year). The eye l id  was held open and the 

pooled drop was in contact with the cornea for approximately 1 

second before the upper eyelid was lifted, allowing the pooled drop 

to col lect under the upper eyel id .  Another drop of cyclopentolate 

was inserted 1 5  to 20 minutes later using the same procedure. 

After waiting 20 to 30 minutes, dynamic retinoscopy was performed 

to determ ine the adequacy of cycloplegia. Dynamic retinoscopy 

was performed by observing the retinoscopy reflex while the patient 

viewed a d istant target and then d i recting the patient to look at a 

f i nge r  puppet he l d  a l ongs i de  the ret inoscope .  Ev idence of 

inadequate cycloplegia was shown by a shift in the retinoscopic 

reflex as the v i ew ing  d i stance changed . I f  cyc l op l eg i a  was 

inadequate, another d rop of cyclopentolate was insti l led and the 

patient was re-examined 20 minutes later. 

All the patients received a complete ophthalmic evaluation and 

orthoptic assessment at 5 days, 1 month , 6 months, and 1 year 

after surgery. Patients who did not undergo surgery were followed 

up every 6 months. All ch i ldren of preschool age had cycloplegic 

refraction with spectacle correction, if necessary. Visual acuity was 

assessed according to age using preferential looking charts (Tel ler 

acu ity cards) for ch i ldren younger than 2 years, Keeler crowd ing 

charts for verbal ch i ldren ,  and Snel len charts for ch i ldren older 

than 5 years and adults. Amblyopia was defined as visual acu ity 

less than 6/1 2 and/or a 2 l ine difference between the 2 eyes after 

refractive error correction and exclusion of organic pathology as a 

cause of reduced vision. 

Frontal i s  s l i ng  surgery, wh ich is designed to augment the 

patient's l id e levation through brow elevation,6 was performed by 

one surgeon using the standard trapezoid-pentagon techn ique .  

Non-absorbable sutures (2-0 green braided polyester) were used 

to secure the lids to the frontal is muscles. 

Results 

Of the 73 patients, 38 (52%) were men and 35 (48%) were women. 

Patients were grouped accord ing to their age at presentation as 

follows: younger than 6 years (within the amblyogenic age group}, 

6 to 1 8  years , and o lder than 1 8  years (Table 1 ). Approximately 

50% of patients were younger than 6 years. 
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Table 1 .  Distribution of blepharophimosis syndrome according to age at 

presentation. 

Age (years) 

<6 

6 to 1 8 

>1 8 

Total 

Number of patients (%) 

37 (50.7) 

27 (37.0) 

9 (1 2.3) 

73 

Table 2. Distribution of various refractive errors in eyes examined. 

Refractive error 

Myopia 

Simple myopia ($ -6.0 D) 

High myopia (> -6.0 D) 

Hypermetropia 

Simple hypermetropic astigmatism 

Simple myopic astigmatism 

Compound hypermetropic astigmatism 

Compound myopic astigmatism 

Mixed astigmatism 

Total ,  with refractive error 

Total ,  no refractive error 

Number of eyes (%) 

36 (24.7) 

6 (4. 1 )  

3 0  (20.5) 

8 (5.5) 
6 (4.1 )  

4 (2.7) 

4 (2.7) 

0 (0) 

4 (2.7) 

62 (42.5) 

84 (57.5) 

Severe ptosis was present in 1 03 of the 1 46 eyes (70.5%) :  

48 patients had symmetrical b i lateral severe ptosis and 7 eyes 

had un i l ateral ptosis. Moderate ptosis was present in 28 eyes 

(1 9.2%):  1 2  patients had b i lateral symmetrical moderate ptosis 

and 4 had un i l ateral moderate ptosis. Of the 48 patients with 

bi lateral severe ptosis, 6 had strabismus, 2 had bi lateral amblyopia, 

and 5 had un i lateral amblyopia. 

S ixty two of the 1 46 eyes (42.5%) exam ined had some form of 

refractive error (Table 2). Thirty six eyes had myopia, mainly h igh 

myopia, and 8 had s imple hypermetropia. None of the eyes had a 

spherical equ ivalent of > +3.0 D. Eighteen of the 62 eyes (29%) 

with refractive errors had astigmatism of various types (Table 2). 

Surgery for ptos is was requ i red for 63 patients (86 .3%) ,  

57 pat ients requ i red Y-V p lasty for correct ion of  cosmetica l ly  

d isfigur ing te lecanthus, and 6 patients decl ined to have surgery. 

As ind icated in Table 3, correction of ptosis was satisfactory for 

49% of patients and further surgery was requ i red by 30%, the 

main reasons being undercorrection,  asymmetrical correction, or 

complications such as suture granu loma. 

The visual acuity of all patients is summarised in  Table 4. Twenty 

three patients (31 .5%) had amblyopia. Four patients had bi lateral 

amblyopia and 1 9  had uni lateral amblyopia. Amblyopia was severe 

Table 3. Outcome for 63 patients who underwent surgery for ptosis. 

Surgical outcome 

Good 

Fair (no further surgery) 

Further surgery needed 

For complications 

Asymmetrical or undercorrection 

Number of patients (%) 

31 (49.2) 

1 3  (20.6) 

5 (26.3) 

1 4  (73.6) 
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Blepharophimosis Syndrome Associated 
with Amblyopia and Refractive Errors 

Table 4. Visual acuity of all patients. 

Visual acuity 

Symmetrical, both eyes 

6/6 to 6/9 

6/1 2 to 6/1 8 

6/24 to 6/60 

Total 
Asymmetrical, worse eye 

Cataract 

6/1 2 to 6/1 B 
6/24 to 6/60 

<6/60 

Total 

Number of patients (%) 

46 (63.0) 

2 (2.7) 

2 (2.7) 

50 (68.4) 

4 (5.5) 

2 (2.7) 

10 (1 3 .7) 

7 (9.6) 

23 (31 .5) 

(visual acuity <6/60 in the worse eye) in 7 patients. The 4 patients 

with visually significant cataracts were excluded from the amblyopia 

analysis. 

Of the 23 chi ldren with amblyopia, 9 had strabismus associated 

with ptosis, 6 had anisometropia, and the remainder had no signifi

cant refractive error. Of the 4 patients with b i lateral amb lyopia, 

2 had severe ptosis and 2 had refractive errors with moderate 

and m i ld  ptosis. N i ne  ch i l d ren ( 1 2 .3%) had strab ismus:  5 had 

esotropia, 2 had exotropia, and 2 had vertical deviation. Amblyopia 

was also present in  9 chi ldren with strabismus, 4 of whom (6 eyes) 

had some form of refractive error; 3 of the 4 chi ldren had uni lateral 

amblyopia and 1 had b i lateral amblyopia. Twelve patients (1 6.4%) 

had autosomal dominant inheritance. 

Discussion 

Von Ammon first reported blepharoph imosis i n  1 841 . 7  Defects 

observed with b lepharophimosis include asymmetry of the ears, 

f lat nasal br idge ,  f lat face ,  mongo l i sm ,  dwarf ism,  and o l i go

phrenia.1 Eye defects associated with congen ital blepharophimosis 

inc lude strab ismus ,  nystagmus ,  amb lyop ia ,  m icrophthal mos, 

anophthalmos, ptosis, epicanthus, inverse epicanthus, m icrocornea, 

and hypermetropia.8 Calmettes et a l  reported that patients with 

macular heterotropia had associated b lepharophimosis.9 Dawson 

et a l ,  in a study of 204 patients with BPES, found that 34% had 

s ign ificant refractive error requ i ri ng  spectacles.4 Of these, 30% 

had anisometrop ic hypermetropia and 34% had an isometrop ic 

myopia. Overa l l ,  hypermetropia was present in  43% of patients 

and 7% had myopia. Significant astigmatism was found in 40% of 

patients, but this d id not increase the risk of amblyopia.4 Based on 

their findings, Dawson et al stressed that patients with severe ptosis 

should undergo correction before the age of 3 years and that a l l  

other patients should undergo surgery before the age of 5 years.4 

In the present study, 42% of eyes had some form of refractive 

error, which is comparable to the results of other stud ies. However, 

analysis of the types of refractive errors present showed that a 

large number of patients (20.5%) had high myopia (>6.0 D) . A  study 
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by Raju et al suggested that 3 .7% of the South Indian popu lation 

had h igh myopia, with a prevalence of 4.3% after age and gender 

adjustment. 1 0  A s ign ificantly higher proportion of patients had high 

myopia in  the present study. However, it is not clear whether this 

condition is secondary to BPES or a coexisting feature r n  

The risk of  amblyopia associated with BPES has been the focus 

of m uch research .  Beaconsfie l d  et al reported a h igh  r isk of 

amblyopia (56.4% of the 1 01 patients investigated).2 In a study by 

Dawson et al, 40.6% of the patients had amblyopia, either bi laterally 

or uni laterally,4 while Beckingsale et al found an amblyopia rate of 

39% among 28 patients investigated.3  In  the present series, only 

31 .5% of the patients had amblyopia. Al l  of these stud ies clearly 

impl icate BPES as a cause of amblyopia, although the present study 

shows the lowest incidence of amblyopia. It seems appropriate to 

include refractive error as part of this syndrome. Amblyopia may 

be due to refractive error or due to form visual deprivation secondary 

to ptosis and b lepharophimosis. 

Dawson et a l  reported that 20% of patients with BPES had 

manifest strabismus,4 compared with 1 2.3% in this study. A strik

ing  feature of the present study is the fi nd ing that 90% of pa

tients with strabismus had amblyopia. It is clear that the presence 

of refractive error together with strabismus increases the risk for 

amblyopia. 

In  BPES, the surgical correction of significant ptosis is required 

as early as possib le .  However, this study ind icates that refractive 

errors are an equal or greater cause of amblyopia, with a h igh pre

valence of h igh  myopia. Therefore, early prescription of glasses 

wi l l  assist greatly in preventing amblyopia. Refractive errors should 

be regarded as a sign ificant aspect of this syndrome. The presence 

of strabismus appears to increase the risk for amblyopia, which 

increases even more in the presence of refractive errors. However, 

the amount of ptosis alone may not be sufficient to cause amblyopia 

in  all patients. 
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Original Article 

Colour Doppler Imaging Analysis of Ocular B lood Flow 
Velocity and Resistive Index in Glaucoma Patients 

Dil ip Pandit, Sunita Unercat, Ramesh Agrawal 
Mumbai Port Trust Hospital, Mumbai, India 

Aim: To use colour Doppler imaging to study the blood flow velocity and resistive index in the central 
retinal and short posterior cilian; arteries of patients with glaucoma. 
Methods: Blood flow velocity and resistive index were assessed by colour Doppler imaging in 40 patients 
with primary open angle glaucoma, 40 patients with normal tension glaucoma, and a control group of 20 
individuals without glaucoma. The mean peak systolic velocity, end diastolic velocity, and resistive index 
were measured in each patient. 
Results: In the central artery, the mean peak systolic velocity and end diastolic velocity were significantly 
lower in the patients with primary open angle glaucoma and normal tension glaucoma than in the control 
group. No significant  changes in any parameter were detected in the short posterior medial and lateral 
cilian; arteries in the patients with priman; open angle glaucoma compared with controls, but there were 
significant decreases in end-diastolic velocity in the patients with normal tension glaucoma. Generally, the 
resistive index tended to be higher in patients with glaucoma than in controls, most noticeably in the 
central retinal artery, but the differences were not statistically significant . There were no significant 
differences between the 2 groups of patients with glaucoma. 
Conclusion: Open angle glaucoma was associated with a decrease in both peak systolic and end diastolic 
velocity and a possible increase in the resistive index in the ocular vasculature, predominantly in the 
central retinal artery. Colour Doppler imaging appears to be a useful modality for studying ocular 
haemodynamics. 

Key words: Blood flow velocity, Ciliary arteries, Co/or Doppler ultrasonography, Glaucoma 
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Introduction Peak systolic velocity (PSV) and end diastolic velocity (EDV) measured 

in this way are used to calculate the resistive index according to the 

method of Pourcelet, where resistive index = PSV-EDV/PSV.5 

Resistive index represents a measure of end organ resistance. 

Glaucoma is a syndrome of progressive optic neuropathy character

ised by optic nerve excavation and visual field defects. Although 

elevated intraocular pressure (IOP) is the main cause of such dam

age, the existence of normal tension glaucoma (NTG) and the weak 

correlation between progression and IOP values1·2 indicate that other 

factors may also be involved in the pathogenesis of glaucomatous 

damage, which can occur at virtually any IOP level. 

The main predisposing factors reported in the l iterature include 

not only age and genetic and demographic factors but also vascular 

and rheologic factors.3.4 Colour Doppler imaging allows information 

about the flow of blood to be superimposed in colour on a B-mode 

grey scale ultrasound image, enabling direct visualisation of specific 

vessels. The blood velocity is calculated from the spectral display. 

Correspondence: Dr Sunita Unercat, 3, Charak, Mumbai Port Trust 
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In this study, the reproducibility of colour Doppler imaging for 

the measurement of blood flow velocity in the central retinal artery 

and medial and lateral short posterior cil iary arteries was assessed 

in 3 study populations: patients with primary open angle glaucoma 

(POAG), patients with NTG, and a control group. 

Methods 

Patients 

Patients with newly diagnosed POAG or NTG, aged 40 to 70 years, 

were recruited into the study. The inclusion criteria were as follows. 

A diagnosis of POAG based on IOP >21 mm Hg with indentation 

tonometry on 3 consecutive visits, open angle by gonioscopy, and 

optic nerve head and visual field changes characteristic of glau

coma (40 patients). A diagnosis of NTG based on IOP <21 mm Hg 
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on 3 consecutive visits, open angle on gonioscopy, and typical optic 

nerve head and visual field changes (40 patients). The control group 

consisted of 20 individuals, age- and sex-matched to the glaucoma 

groups, with IOP <21 mm Hg ,  normal angle ,  no visual field and 

optic nerve head changes, and no fami ly history of g laucoma. 

Exclusion criteria for al l groups were any prior ocular surgery or 

ocular disorder (including secondary glaucoma) or any condition pre

venting reliable tonometry and visual field assessment. None of the 

patients were receiving any topical or systemic medication affecting 

vascular tone and flow or IOP All participants consented to and under

went colour Doppler imaging for blood flow velocity in the central 

retinal artery and the medial and lateral short posterior cil iary arteries. 

Colour Doppler Imaging 
All colour Doppler ultrasound studies were performed by a single 

experienced sonolog ist using a Ph i l ips HDI  5000 system (Seattle, 

USA) .Broadband l inear array h igh-frequency 5 to 1 2  mHz was used 

for grey scale imaging of the g lobe. All examinations were carried 

out in the sup ine position with the eyes closed. Each eye was 

examined in B-scan mode in  both the transverse and sagittal plane. 

Colour Doppler settings were adjusted to detect slow flow in  the 

central retinal and posterior c i l iary vessels. Using the colour flow 

as a map, the central retinal artery was identified and interrogated 

in the centre of the optic nerve head shadow as close to the retinal 

surface as possib le .  At least 2 separate spectral samples of each 

vessel were col l ected .  The short posterior c i l iary arter ies were 

interrogated in the nasal and temporal position adjacent to the optic 

nerve immed iately posterior to the sclera with the probe in the 

transverse p lane .  Features of the scan inc luded appropr iate 

sampl ing site, appropriate angle correction,  clarity of the spectral 

image and noise content, and accurate velocity measurements. 

Typical colour Doppler scans are shown in  Figures 1 and 2 .  

Results 

There was no significant d ifference between the 3 study groups 

with respect to age and sex. The mean PSV, EDV, and resistive 

i ndex in the central ret inal  artery and media l  and lateral short 

posterior c i l i ary arter ies are g iven for the r ight and l eft eyes 

of a l l  partic ipants in Tables 1 ,  2 ,  and 3, respectively, together with 

p values obtained by applying Student's unpaired t test. A p value 

of <0.05 was considered sign ificant. 

In the central artery (Table 1 ), the mean PSV and EDV were 

sign ificantly lower for the patients with POAG and NTG than for the 

control g roup ,  with no s ign ificant d ifference between patients 

in  the 2 g laucoma groups. There was an apparent increase in 

the mean resistive index in  both g laucoma groups compared with 

the control group but this was not statistically significant. 
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Figure 1 . Spectral wave form of central retinal artery showing peak systolic 

velocity 1 1 .3 cm/second, end diastolic velocity 3.6 cm/second, and resistive 

index 0.68. 

Figure 2. Spectral wave form of central retinal artery showing peak systolic 

velocity 6.0 cm/second, end diastolic velocity O cm/second, and resistive 
index 1 .0. 

I n  the media l  posterior c i l i ary artery (Table 2) and lateral 

posterior ci l iary artery (Table 3) ,  the mean PSV and mean resistive 

index for the patients with POAG and NTG were not s ign ificantly 

d ifferent from corresponding values for the control group. However, 

in both these arteries and in the right eye only, the mean EDV was 

found to be significantly lower for patients i n  the NTG group than 

for the control group (Tables 2 and 3). 

Discussion 

Colour Doppler imaging and spectral analysis are attractive tools 

for non-invasive vascular investigation of retrobulbar vessels. The 

central retinal artery is easily identified and measurements of this 

vessel are the most reproducible because of its position in the optic 

nerve head and characteristic wave form (Figure 1 ). Measurements 
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Analysis of Ocular Blood Flow 
Velocity and Resistive Index 

Table 1 .  Mean blood flow velocity in the central retinal artery. 

Mean (SO) 

Control (n = 20) POAG (n = 40) 
Right eye 

PSV [cm/second] 9.6 (1 .24) 8.29 (1 .88) 

EDV [cm/second] 2.56 (1 .04) 1 .30 (1 .48) 

RI 0.80 (0. 1 4) 0.82 (0. 1 6) 
Left eye 

PSV [cm/second] 9.85 (1 .86) 8 . 18  (2.28) 

EDV [cm/second] 2.46 (1 .36) 1 .27 (1 .28) 

RI 0.81 (0. 1 6) 0.84 (0. 1 4) 

p Value 

NTG (n = 40) Control vs POAG Control vs NTG 

8 . 12  (2.43) 0.003 0.003 

1 .44 (1 .61) 0.002 0.002 

0.85 (0. 1 5) 0.64 0.22 

7.86 (2.02) 0.006 0.001 

1 .23 (1 .30) 0.002 0.002 

0.86 (0. 1 5) 0.47 0.24 

Abbreviations: POAG = primary open angle glaucoma; NTG = normal tension glaucoma; PSV = peak systolic velocity; EDV = end diastolic velocity; RI = resistive index. 

Table 2. Mean blood flow velocity in the medial short posterior ciliary artery. 

Mean (SO) p Value 

Control (n = 20) POAG (n = 40) NTG (n = 40) Control vs POAG Control vs NTG 

Right eye 

PSV [cm/second] 8.09 (2.41 ) 8.02 (1 . 1 4) 7.69 (1 .73) 0.87 0.84 

EDV [cm/second] 2.79 (0.52) 2.59 (1 . 1 9) 2.33 (0.68) 0.37 0.01 

RI 0.64 (0.09) 0.67 (0. 1 2) 0.67 (0.09) 0.33 0.23 

Left eye 

PSV [cm/second] 7.38 (1 .79) 7.57 (2.75) 7.82 (2.51 ) 0.69 0.45 

EDV [cm/second] 2.44 (0.74) 2.29 (0.57) 2.37 (1 .02) 0.39 0.78 

RI 0.67 (0.08) 0.68 (0.09) 0.69 (0.07) 0.45 0.22 

Abbreviations: POAG = primary open angle glaucoma; NTG = normal tension glaucoma; PSV = peak systolic velocity; EDV = end diastolic velocity; RI  = resistive index. 

Table 3. Mean blood flow velocity in the lateral short posterior ciliary artery. 

Mean (SO) p Value 

Control (n = 20) POAG (n = 40) NTG (n = 40) Control vs POAG Control vs NTG 

Right eye 

PSV [cm/second] 7.66 (0.87) 7.81 (2.6) 7.90 (2.26) 0.74 0.56 

EDV [cm/second] 2.59 (0.60) 2.34 (1 .06) 2 . 14  (0.52) 0.25 0.004 

RI 0.69 (0.07) 0.69 (0.1 0) 0.71 (0.08) 0.95 0.35 

Left eye 

PSV [cm/second] 7.67 (1 .01)  7.78 (2.43) 7.44 (2.02) 0.79 0.57 

EDV [cm/second] 2.01 (1 .20) 1 .91 (0.66) 2.1 7 (0.92) 0.71 0.60 

RI 0.74 (0.1 5) 0.73 (0.09) 0.70 (0.1 0) 0.78 0.29 

Abbreviations: POAG = primary open angle glaucoma; NTG = normal tension glaucoma; PSV = peak systolic velocity; EDV = end diastolic velocity; RI = resistive index. 

POAG vs NTG 

0.73 

0.69 

0.39 

0.52 

0.86 

0.55 

POAG vs NTG 

0.89 

0.23 

0.95 

0.68 

0.67 

0.49 

POAG vs NTG 

0.84 

0.29 

0.33 

0.51 

0 . 1 5 

0 . 16  

of velocity in the central retinal artery are considered more accurate 

than those in the short posterior cil iary arteries because it is d ifficult to 

follow the course of the latter vessels and accurately angle the ultra

sound beam with in  them.  Despite this l im itation, blood velocity is 

probably a reasonable ind icator of blood flow within these vessels.6•7 

Colour Doppler measurements of veloc ity in the short posterior 

ci l iary arteries have been reported previously.8-10 Galassi et al9 noted 

an increase in the resistive index in patients with g laucoma and 

Trib le et al10 noted an increase in  d iastol ic velocity and a decrease 

in resistive index in patients with g laucoma fol lowing trabecu/ec

tomy. In  the present study, although there were sign ificant d iffer

ences in central retinal artery ind ices of patients with g laucoma 

compared with the correspond ing values for controls, the short 

posterior c i l iary arteries only showed a sign ificant d ifference in  

patients with NTG . 

Although there is a sign ificant d ifference in blood flow velocities 

between patients with glaucoma and controls, it is not clear whether 

the vascular changes are pr imary or secondary to optic nerve 

damage. The d ifference merely ind icates a comprom ised vascu lar 

supp ly  in the reg ion in patients w ith g laucoma. The vascu lar  

changes, i f  primary, may play a role in  the pathogenesis of  g lauco

matous damage ;  if secondary, they may be assoc iated with 

structural changes in  the optic nerve head. To establ ish the role of 

these vascu lar changes in the pathogenesis of g laucoma,  long i

tudinal studies of glaucoma suspects and patients with early disease 

are needed. 
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Quantitative measurements of veloc ity and resistive index are 

useful for comparing study populations. In the assessment of an 

i nd iv idua l ,  critical analysis of spectral waveform is often infor

mative. In the spectral waveform for the central retinal artery shown 
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i n  F igure 2 ,  the systo l i c  peak is rounded and the EDV is not 

measurable .  The systo l ic  peak rounding is ind icative of proximal 

d isease lead ing  to loss of sharp systol ic upstroke. Loss of EDV 

leads to a marked increase in  the resistive index and a low EDV 

may be critical when perfusion is already compromised. 

In conclusion, this study demonstrates a significant decrease in 

mean EDV and PSV in the central retinal artery in  patients with newly 

d iagnosed POAG and NTG . The only significant change observed in  

the short posterior c i l iary arteries in these patients was a reduction 

in the mean EDV in the patients with NTG compared with controls. 

These f indings i l l ustrate the use of colour Doppler imaging to 

assess changes that occur in the optic nerve head vascular supply 

in patients with g laucoma. In  the future, it may be useful to investi

gate colour Doppler parameters in relation to the degree of damage 

and its site in patients with vary ing degrees of g laucomatous 

damage. 
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Original Article 

Manifestations of Progressive Herpes Simplex Virus 
Endotheliitis 

Somasheila I Murthy, 1 ·2 Virender S Sangwan,1 ·2 Sushma Tejwani,3 Sreedharan 
Atmanathan,4 Gul lapal l i  N Rao1 
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Aim: To study the manifestations of progressive herpes simplex virus endotheliitis. 
Methods: The records of 1 0  eyes of 6 patients diagnosed with herpes s implex virus endotheliitis were 
reviewed in this retrospective case series. All patients attended the LV Prasad Eye Institute between August 
1 997 and May 2001 .  Data collection included patients ' demographics, clinical details, and virological 
investigations. The clin ical course, laboratory investigations, management, and outcome are described. 
Results: There were 4 men and 2 women (median age, 23.5 years; range, 10 to 66 years). Four patients had 
bilateral involvement, 2 of whom had simultaneous onset. Best corrected visual acuity at presentation 
ranged from perception of hand movements to 20/50. Progressive features included bilateral severe visual 
loss (7 eyes), epithelial defect (5 eyes), anterior stromal infiltrate (5 eyes), and severe uveitis with hypopyon 
(5 eyes) . Polymerase chain reaction for HS V-1 DNA was positive in 4 of 6 patients .  All patien ts were 
treated with corticosteroids and acyclovir. Final visual acuity of 20/30 or better was achieved in 6 of the 10  
eyes. Complications encountered were dense corneal scarring with vascularisation ( 4 eyes), secondary 
bacteria/ keratitis (2 eyes), and total corneal melt (1 eye). Three eyes underwent penetrating keratoplasty, 
with graft failure in 2 eyes. 
Conclusions: Clinical manifestations of herpes simplex virus endotheliitis vary from mild to severe disease. 
Progressive presentation includes unilateral or bilateral corneal oedema and severe uveitis with epithelial 
defects and stroma/ infiltrates mimicking bacterial keratitis. Polymerase chain reaction for herpes simplex 
virus may be a valuable tool for confirming viral aetiolo�J 

Key words: Herpes simplex virus, Herpetic keratitis, Polymerase chain reaction, Signs and symptoms, Viral eye infections 
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Introduction Methods 

Herpes simplex virus (HSV) keratitis is a lead ing cause of corneal 

b l i ndness. 1  HSV is a complex d isease, caused by both l ive viral 

infection and immune and inflammatory response-related damage 

to the ocular structures.2 The c l in ical presentation is protean and 

al l layers of the cornea may be involved. While both epithel ial and 

stromal keratitis are easi ly d iagnosed, it is only recently that HSV 

endothel i itis has gained recognition as a d istinct c l in ical entity.3 

This study represents a case series of patients with varied cl in ical 

man ifestations and a subsequent d iagnosis of HSV endothel i itis 

based on both c l in ical presentation and laboratory investigations. 
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The records of 6 patients whose f inal d iagnosis was HSV endo

thel i itis were reviewed. Al l  patients attended the LV Prasad Eye 

Institute in Hyderabad, India, between August 1 997 and May 2001 . 

Data col lection included patients' demographics, c l in ical detai ls ,  

and virological investigations. Various ocular specimens (aqueous 

flu id ,  corneal scrapings, and corneal button) underwent polymerase 

chain reaction (PCR) analysis for detection of HSV- 1 DNA using 

primers that specifical ly ampl ify a 221 base pair sequence of the 

gene cod ing for HSV- 1 g lycoprotei n  D and a mod ification of a 

method described previously.4 

Results 

The median age of the patients was 23.5 years (range, 1 0  to 66 

years). There were 4 men and 2 women.  B i lateral d isease was 
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Table 1 .  Slit-lamp examination at presentation. 

Patient Epithelium Strom al Stromal 

infiltrates 

Descemet Endothelial Keratic Anterior Hypopyon Other 

number/eye oedema folds exudates precipitates chamber (mm) 

reaction 

1 Right Defect Diffuse + ++ ++ 2+ 

1 Left Defect Disciform + + ++ ++ 2+ Cataract 

2 Right Oedema 

3 Right 

4 Right* 

4 Left* 

5 Right Defect 

5 Left Defect 

6 Right* 

6 Left* Defect 

Number affected 5/1 0 

* Simultaneous onset. 
t Diffuse oedema. 

Diffuse 

Diffuse 

Disciform 

Diffuse 

Diffuse 

Diffuse 

Sectoral 

Sectoral 

6/1 Qt 

+ 

+ 

+ 

+ 

5/1 0 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

All 

present i n  4 patients, 2 of whom had s imu ltaneous onset of 

symptoms in both eyes. Presenting best-corrected visual acuity 

(BCVA) ranged from hand movements to 20/50 and 4 patients 

complained of severe visual loss at in itial presentation, with visual 

acuity of counting fingers or less. 

The resu lts of the sl it- lamp exam ination at presentation are 

summarised in Table 1 .  Stromal oedema, which was present in  a l l  

patients, was d iffuse in  6 of the 10 eyes, d isciform in  2 eyes, and 

sectoral in  2 eyes. Epithe l ia l  defects and stromal infi ltrates were 

detected in 5 eyes and Descemet's folds were present in all eyes. 

The endothel ium showed exudates in 4 eyes and keratic precipitates 

in a l l  eyes. Anterior chamber reaction could be evaluated in 7 eyes 

and was severe in each case, with hypopyon present in 5 eyes. 

The treatment, outcome, and compl ications for each patient 

are summarised in  Table 2, together with the results of virological 

investigations. HSV-1 DNA was detected by PCR in 4 of the 6 patients. 

A l l  pati ents were treated w ith a comb inat ion of oral  and 

topical acyclovir and corticosteroids. Two patients with b i lateral 

s imu ltaneous i nvolvement were a lso treated with i ntravenous 

methyl prednisolone (Table 2 ;  patients 4 and 6). Compl ications 

encountered were cataracts, secondary bacterial i nfection , and 

total corneal melt (Tab le 2) . Three eyes underwent penetrating 

keratoplasty but 2 of the grafts fai led. 

The keratitis resolved with formation of avascular scars in 

5 of 1 o eyes, dense vascu larised scars i n  4 of 1 O (of which 2 

underwent penetrating keratoplasty), and corneal melt in 1 eye, 

wh ich eventual ly resu lted in phthis is bu l b i .  Six eyes regained 

visual acu ity of 20/30 or better whi le 4 eyes had poor f inal visual 

acuity rang ing from l ight perception to 20/200. 

Patients 1 and 6 are described in detail to highl ight the variations 

in c l in ical  presentation, course, and outcome associated with HSV 

endothel i itis. 
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++ 

+ (ring) 

4/1 0 

Patient 1 

++ 

+ 

++ 

++ 

++ 

++ 

+ 

+ 

All 

2+ 

2+ 

Poor view 

Poor view 

Poor view 

2+ 

2+ 

2+ 

All 

2 

2 

<1 

5/1 0 

Raised 

intraocular 

pressure 

A 38-year-o ld  man presented in August 1 997 with a 1 0-day 

h istory of decreased vision, redness, and pain in the left eye. BCVA 

was 20/20 in  the r ight eye and hand movements in  the l eft eye. 

Examination of the left eye (Figure 1 )  showed conjunctiva! injection 

(4+). The cornea showed an epithel ial defect measuring 3.5 x 7 .0 

mm,  diffuse stromal oedema, granu lar anterior stromal infi ltrates, 

Descemet's folds, and keratic precip itates. The anterior chamber 

showed trace hypopyon and the lens was intumescent. The intra

ocular pressure was 6 mm Hg. B-scan ultrasonography revealed 

an echo-free vitreous cavity with attached retina and no choroidal 

thickening. 

Although m icrobial keratitis was suspected , m icrob iological  

tests were negative . Emp i r ical therapy was com menced w ith 

c iprofloxacin  0.03% eye drops half hourly, atropine 1 % eye drops 

8 hourly, and lubricants. Although the epithel ial defect healed, the 

stromal infi ltrates, corneal oedema, and anterior chamber reaction 

persisted. Betamethasone 0 . 1  % eye drops were commenced and 

the dose was tapered over 2 months. During the next 5 months, 

the oedema gradually resolved with neovascularisation and scarring 

(Figure 2). Subsequently, the patient underwent cataract extraction 

with intraocu lar lens implantation in  the left eye but had m in imal 

visual improvement due to a dense stromal scar. 

N ine months after i n it ial presentation, the patient presented 

with a sudden decrease in vision in the right eye. BCVA was counting 

f ingers at 1 m. S l i t- lamp examination of the r ight eye revealed 

punctate epithe l i al erosions, d iffuse stromal oedema, mu lt ip le  

Descemet's fo lds ,  and large kerat ic prec ip itates. The anter ior 

chamber showed 1 mm hypopyon (Figure 1 ) . B-scan ultrasono

graphy was normal. 

The occurrence of a s im i lar ep isode previously in the l eft 

eye ,  wh i ch  d i d  not respond  to ant i b iot ics but  hea led  with 
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Table 2. Clinical profile: treatment and outcome. 

Patient Initial Polymerase chain Medication 

number/ visual reaction assay for 

eye acuity herpes simplex 

virus-1 DNA, site 

of specimen 

1 Right CF +, corneal button Oral acyclovir, 
oral/topical steroid, 
cyclopentolate 

1 Left HM -, corneal button Topical steroid, 

cyclopentolate, 

ciprofloxacin 

2 Right 20/60 -, AC tap Oral acyclovir, 

+, corneal scraping oral/topical steroid, 

+, corneal button cyclopentolate 

3 Right CF +, AC tap Oral acyclovir, 

oral/topical steroid, 

cyclopentolate, 

timolol maleate 

4 Right HM -, AC tap Pulse methylprednisolone, 

oral acyclovir, 

oral/topical steroid, 

homatropine 
4 Left HM None As for right eye 

5 Right 20/80 - ,  corneal scraping Oral/topical steroid, 

topical acyclovir 

5 Left CF - , corneal scraping Oral and topical acyclovir, 

topical steroid, atropine 

6 Right 20/50 None Pulse methylprednisolone, 

oral and topical acyclovir, 

oral and topical steroid, 

homatropine 

6 Left CF + , corneal scraping As for right eye 

+, AC tap 

Intermediate Surgery Final Final outcome 

complications visual 

acuity 

Dense vascularised ECCE + PCIOL, 20/25 Clear graft 
scar PKP 

Dense vascularised ECCE + PCIOL, CF 1 m Failed graft 

scar PKP 

Corneal melt, Tectonic Inaccurate Retinal detachment, 

perforation, PKP projection failed graft 

bacterial keratitis 

Nil Ni l  20/30 Small corneal scar 

Reactivation on Nil 20/20 Residual corneal scar 

steroid taper 

Nil Ni l  20/20 Residual corneal scar 

Ni l  Nil 20/200 Dense vascularised scar 

Secondary bacterial Ni l  HM Dense vascularised 

keratitis treated with scar, awaiting PKP 

ciprofloxacin 

Nil Nil 20/20 Trace scar 

Ni l  Nil 20/25 Linear scar 

Abbreviations: CF = counting fingers at 1 m; HM = hand movements; AC = anterior chamber; ECCE = extracapsular cataract extraction; PCIOL = posterior chamber intraocular lens; PKP = 
penetrating keratoplasty. 

neovascularisation and scarring ,  suggested the possib i l ity of HSV with top ical acyclovir 2% eye o intment 5 t imes dai ly, and oral 

endothel i itis in the right eye. In view of the severity of inflammation, acyclovir 800 mg once da i ly. There was gradual resolution of 

the fol lowing treatment was commenced:  topical predn isolone oedema with resu ltant scarr ing and deep vascularisat ion. The 

1 % eye drops hourly and oral prednisolone (1 mg/kg body weight) dose of topical steroids was tapered over a 3-month period.  Oral 

Figure 1. Patient 1 .  (a) Left eye at presentation showing large epithelial defect and disciform stromal oedema and infiltrate; and (b) right eye 9 months after first 

visit showing diffuse corneal oedema, Descemet's folds, and keratic precipitates. 

78 Asian J Ophthalmol. 2007 Vol 9 No 2 



Figure 2. Patient 1 .  Left eye 6 weeks after treatment showing dense stromal 

scarring with vascularisation. 

acyclovir 400 mg once dai ly was continued as prophylaxis against 

recurrence. The patient underwent uneventful cataract extraction 

with i ntraocular lens imp lantation in the right eye in November 

1 998 with only marg ina l  improvement in v is ion due to corneal 

scarring (Figure 3a) . 

After a d isease-free per iod of al most 2 years, penetrat ing 

keratoplasty was performed in the left eye. However, postoperative 

g raft oedema persisted leading to primary graft fai lure.  Virological 

i nvestigations of the corneal button were negative. H istopathology 

was also unremarkable. Two and a half years after in itial present

ation, penetrating keratoplasty was performed in the right eye. The 

corneal button was assessed by PCR and immunoh istochemistry 

and found to be positive for HSV-1 DNA and HSV-1 antigen ,  re

spectively. Oral acyclovir 800 mg once dai ly was conti nued for 

1 year post-transplantation. At the patient's last visit in November 

2003,  BCVA was 20/25 in  the r ight eye (Figure 3b) and 20/400 

in the left eye. Repeat penetrat ing keratop lasty in  the left eye 

was recommended but the patient refused and was subsequently 

lost to fo l low-up. 

Murlhy, Sangwan, Tejwani, et al 

Patient 6 
A 1 0-year-old  boy was referred i n  May 2001 with a d iagnosis 

of i nterstit ia l  keratiti s .  He had exper ienced sudden onset of 

pain ,  wateri ng ,  and severe photophobia i n  the left eye 3 weeks 

earl ier, fol lowing an ep isode of a f lu- l ike i l l ness. He was being 

treated with acyclovir 2% eye o i ntment 5 t imes dai ly, t imolo l  

maleate 0.5% eye drops twice dai ly, and atrop ine 1 % eye drops 

once dai ly. 

BCVA was 20/50 in  the right eye and counting fingers at 1 m 

in the left eye. lntraocular pressure was normal. Sl it- lamp examin

ation of the right eye showed an intact epithel ium, sectoral oedema 

(2+), multiple cel lu lar infi ltrates in  the stroma, and keratic precip it

ates in the affected area. Anterior chamber exam ination revealed 

cel ls (2+) and flare. The left cornea showed a smal l  central (1  x 

1 mm) epithel ial defect, d iffuse stromal oedema (1 +) , and a deep 

stromal infi ltrate measuring 4 .5 x 3.5 mm, an incomplete immune 

ring, trace hypopyon and flare (2+), and cells in the anterior chamber 

(Fi gu re 4a). Based on previous exper ience,  HSV endothel i it is 

was strongly suspected. Corneal scrapings and anterior chamber 

f lu id obtained from the left eye underwent PCR and HSV- 1 DNA 

was detected in both samples. 

Considering the severity of the d isease, therapy was in itiated 

with 3 infusions of intravenous methylprednisolone 1 50 mg over 

3 days, fol lowed by oral predn isone 1 mg/kg tapered over the 

fo l low ing 6 weeks. Top ica l  treatment i nc luded  acyc lov i r  2% 

eye o intment 5 times dai ly, prednisolone acetate 1 % eye drops 

2 hourly, and cyclopentolate 1 % eye drops 3 times dai ly. Oral 

acyclovir 400 mg 5 t imes dai ly was also given. 

After 1 week, there was significant improvement. The lesions 

completely resolved over a 1 -month period and the medications 

were tapered and d iscont inued over the next 3 months. BCVA 

improved to 20/25 in both eyes with faint residual corneal scars 

Figure 3. Patient 1. Right eye (a) prior to keratoplasty showing stromal scar; and (b) at last follow-up showing a clear graft. 
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Figure 4. Patient 6. Left eye (a) at presentation showing central dense oedema, patchy infiltrates, and immune stromal ring; and (b) 5 months later showing 

resolution with residual corneal scar. 

(F igure 4) .  The patient was advised to conti nue  oral acyclovir 

400 mg once dai ly for 1 year and has shown no recurrences since. 

Discussion 

A series of 6 patients with HSV-1 endothe l i itis with progressive 

manifestations has been described. The first 2 patients were in itially 

d i agnosed with bacter ia l  keratit is .  A d ifferential d i agnosis of 

endophthalmitis was ruled out by serial B-scan u ltrasonography. 

Viral aetiology was establ ished only after penetrating keratoplasty, 

when corneal tissue was found to be positive for viral DNA. Th is 

aetiological confirmation helped to diagnose the last 4 consecutive 

patients, who had simi lar cl inical presentations. It was thus possible 

to institute prompt treatment, resulting in  better cl in ical outcomes 

than for the first 2 patients. 

Unti l recently, HSV endotheliitis was a poorly understood entity. 

Various studies have imp l icated HSV as the aetiological agent and 

the virus, its antigen, and its DNA have all been isolated from corneal 

endothe l ia l  ce l l s ,  consistent with the i nflam matory as we l l  as 

i nfective nature of this d isease . 5•8 Pr ior to the development of 

sensitive identification techn iques such as PCR, the aetiology of 

many cases of presumed viral endothel i itis remained conjectural. 

In  addition , with d iagnosis based solely on c l in ical features, the 

viral aetiology, especially in progressive presentations, would have 

been completely unsuspected and overlooked. 

PCR has proved to be an extremely useful tool for the diagnosis 

of d iff icult conditions us ing a variety of ocular specimens. Kaye 

et al have reported the sensitivity of PCR for detection of HSV- 1 

D NA i n  HSV keratitis as 82%,  and a comb i nation of PCR and 

immunohistochemistry increased the sensitivity to 97%.9 I n  the 

present series, PCR was performed on 1 1  samples from 8 eyes 

and was positive in 6 samples from 4 eyes. Negative results may 
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have been due to the presence of PCR inh ib itors or a low viral load 

in those specimens. Due to the retrospective nature of the series, 

specimens were not spiked with known vira l  DNA to rule out the 

presence of inh ib itors. Casual positivity of PCR can be ruled out 

because mu lt ip le  speci mens from the same eye (for examp le ,  

aqueous f lu id  p lus  corneal button from patient 2 and corneal 

scrapi ngs plus aqueous f lu id from patient 6) were positive for 

HSV-1 DNA. 

Typical ly, HSV endothe l i itis has been described as un i lateral 

stromal oedema, with underly ing keratic precip itates and mi ld  

anterior chamber  reaction .2 • 3  Progression to  i m mune stromal  

keratitis was found on ly in  severe cases or in  persistent oedema. 

Occasional ly, HSV endothel i itis may present atypically in  a mi lder 

form . 1 0  In  contrast, i n  the present ser ies ,  a l l  patients presented 

with severe d isease at the onset, with b i lateral i nvolvement i n  

4 o f  6 patients. I n  addit ion ,  epithe l i al involvement, stromal i n 

fi ltrates ,  endothe l ia l  exudates, and  severe anterior chamber re

action were observed at the acute stage .  Generally, these findings 

are not expected in classical HSV endothe l i it is . However, p ro

gressive HSV endothe l i it is m ay be  assoc iated with dendrit ic 

u lceration ,  d isc iform oedema ,  marked elevation in  i ntraocu lar 

pressure, and uveitis. 1 1  

Epithelial involvement was encountered in  4 eyes in  this series. 

The mechanism for epithel ial breakdown may be mu ltifactoria l ,  

including drug toxic ity, metaherpetic keratitis, or even direct epith

el ia l  invasion by l ive virus reactivated in the trigeminal gang l ion 

and shed i nto tears. In  patients 2 and 6 ,  scrapings from the corneal 

ep ith e l i um  were PCR- posit ive for vira l  D NA,  suggesti ng  the 

poss ib i l ity of concurrent vira l  i nvasion of the epithe l i um .  Stromal 

infi ltrates, as seen in  3 eyes, may have been due to inflammatory 

sp i l lover from the endothe l ium.  Other progressive features seen 
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in the patients in this series were endothel ia l  exudates (3 eyes), 

Wesseley's type im m une ring ( 1  eye), and hypopyon (5 eyes) . 

These features may corre late posit ively with the severity of 

inflammation. 

This study suggests that the spectrum of v iral endothe l i itis 

may be broader than defined in  the l iterature. O 'Brien et al have 

suggested the following 2 factors as possible sources of variation 

in the cl in ical spectrum of symptoms: patient factors such as geo

graphical differences, subtle changes in the immune status of the 

host, and genetic and rac ia l  predisposition ,  and v ira l  factors, 

such as the type of v iral isolate (whether a more virulent strain) 

and viral dose. 1 2  Some of these factors may be responsible for the 

variations between patients described in  this report. 

In summary, progressive manifestations in the form of epithelial 

defects, stromal infi ltrates ,  and severe anterior chamber reaction 

can occur in HSV endothel i itis. Thus, delay in diagnosis and treat

ment may lead to s ight-threaten ing compl ications. Detection of 

HSV-1 DNA by PCR is helpful but negative results do not exclude a 

v ira l  aetiology. Recogn is ing a cl i n ical profi le as simi lar to that of 

the patients described here may help to achieve an early d iagnosis 

and allow appropriate therapy to be instituted promptly. 

Asian J Ophthalmol. 2007 Vol 9 No 2 
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Correlation between Histopathology and Ultrasound 
Biomicroscopy of Uveal Tumours 
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Aim: To retrospectively assess correlations between features of anterior segment tumours revealed by 
ultrasound biomicroscopy and histopathological findings. 
Methods: The records of 8 patients who underwen t  enucleation for uveal melanoma (6 eyes) or uveal 
metastasis (2 eyes) were reviewed. Preoperative ultrasound biomicroscopy and his topathological features 
were compared with respect to tumour margins, in ternal reflectivity, supraciliary effusion, and scleral 
involvement. 
Results: Good correlation was observed with respect to tumour margin (7 eyes), scleral involvement 
(8 eyes), internal reflectivity and tissue characteristics (7 eyes), and supraciliary effusion (6 eyes). 
Conclusions: Ultrasound biomicroscopy is a valuable, non-invasive tool for assessing anterior segment 
tumours in viva. 
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Introduction 

The d iagnosis of peripheral choroidal and c i l iary body melanoma 

may someti mes be d iffi cu l t  because of its anterior location . 1  

With conventional u ltrasound  ( 1 0 MHz ) ,  it may not a lways be  

possible to image the anterior extent o f  a peripherally located uveal 

me lanoma and resol ut ion is poor. 2·5 However, u ltrasound b io

m icroscopy (UBM) ,  with i ts  h igh frequency (50 MHz) and h igh 

resolution can de l ineate the anterior extent, reflectivity pattern , 

and intrascleral i nvasion or extrascleral extension.3·6 

I n  th i s  study of pat ients who req u i red  enu c leat ion  for 

anterior uveal tumour, the correlation between UBM and h isto

patho log ica l  features was assessed with respect to tumour  

marg in ,  internal reflectivity, suprac i l iary effusion, and extrascleral 

extension. 

U ltrasound Biomicroscopy 

Prior to surgery, a l l  eyes were examined with an u ltrasound  

biomicroscope (Model 840, Humphrey-Zeiss , San Leandro, USA) 

using a 50 MHz probe, which provides a resolution of 50 mm and 

a tissue penetration depth of 4 to 5 mm. A polymethyl methacrylate 

eyecup of a su itab le size was inserted between the eyel ids to 

keep them open and fac i l itate the use of a coup l i ng  solut ion 

(methylce l l u lose) . The various structures and merid ians were 

scanned by asking the patient to move the eye in d ifferent directions; 

the probe was a lways p laced perpend icu lar  to the structure 

to be scanned. Generated images were recorded on an optical 

disc recorder. The time requ i red per pat ient was approximately 

10 minutes and patients tolerated the procedure wel l .  

Histopathological Assessment 

Methods Enucleated specimens were fixed in  1 0% neutral buffered formalin 

Eight patients, 6 men and 2 women,  were included in  this study. and embedded in paraffin. Mu lt ip le 6 mm sections were stained 

The average age was 45 years (range, 1 5  to 7 4 years). In  each with haematoxylin and eosin and viewed under the l ight microscope. 

patient, enucleation was necessary because of an anterior uveal 

tumour. Patient records were reviewed retrospectively. 
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Results 

Findings for all patients are summarised in Table 1 .  Of the 8 patients 

examined, 6 had uveal melanomas (1 c i l iary body, 2 ci l iochoroidal, 

and 3 choroidal). 1 had cil iary body metastasis from toe melanoma, 

and 1 had metastasis to the i ris and c i l i ary body from a l ung  

© 2007 Scientific Communications International Limited 



Guba, Biswas, Subramanian, et al 

Table 1 .  Correlation between ultrasound biomicroscopy and histopathology. 

Patient Age Diagnosis Extent* Sciera I Supraciliary Acoustic pattern and tissue characteristics 

number (years)/sex extension effusion 

UBM HPE UBM HPE UBM HPE UBM HPE 

45/M Choroidal CB (-) CB (-) No No Yes Yes Moderately reflective, Moderately packed, vascular 

melanoma few cystic spaces channels, spindle cells 

2 63/M Ciliochoroidal CB (+), CB (+), No No Yes Yes Low reflectivity, uniform Tightly packed, mixed cells 

melanoma posterior only posterior only 

3 50/M Choroidal CB (-) CB (-) No No Yes Yes Variable reflectivity, Tightly packed, vascular 

melanoma cystic spaces channels, spindle cells 

4 45/F CB metastasis CH (-) CH (-) No No No No Moderately reflective Packed clumps of metastatic 

cells 

5 30/F CB and iris CH (-) CH (-) No No No No Moderately reflective, Tightly packed, vascular 

secondaries cystic spaces channels 

6 42/M Ciliochoroidal CB tumour, CB tumour, No No No Yes Low reflectivity, uniform Tightly packed, mixed cells 

melanoma CH (+) CH (+) 

7 74/M Ciliary body CH (+) CH (-) No No Yes Yes Moderately reflective Moderately packed, spindle 

melanoma cells 

8 1 5/M Choroidal CB (-) CB (-) No No No Yes Tumour not imaged Loosely packed, vascular 

melanoma channels, mixed cells 

* (+) or (-) indicates involvement or lack of involvement of the specified tissue. 
Abbreviations: CB = cil iary body; CH = choroid; HPE = histopathological examination; USM = ultrasound biomicroscopy. 

carc ino id  tumour. The fol lowing are deta i led descriptions of 6 

representative patients. 

Patient 1 was a 45-year-old man whose left fundus showed a 

peripheral choroidal tumour and associated vitreous haemorrhage. 

UBM showed a per ipheral  choro ida l  mass without any c i l i ary 

body involvement as a moderately reflective lesion with few cystic 

spaces and supraci l iary effusion (Figures 1 a and b). H istopatho

logical evaluation confirmed that the lesion was choroidal melanoma 

sparing the ci l iary body. The melanoma was of a moderately packed 

spindle-cell type with vascu lar channels. The latter appear to cor

respond to hypoechoic regions located by UBM. A space between 

the sclera and choroid was also noted (Figure 1 c). No scleral extension 

was evident by UBM or histopathology. 

For patient 2,  a 63-year-old man, UBM showed a c i l iochoroidal 

mass with no ci l iary process involvement in  the right eye. The mass 

was homogenous with low to moderate i nternal reflectivity and 

h ighly reflective echoes near the scleral surface (Figure 2a) . There 

was an echolucent space between the c i l iary body and sclera 

and the over ly ing sclera was normal .  H istopathology showed a 

mass arising from the anterior part of the choroid sp i l l ing over to 

the c i l iary body. However, the anterior c i l iary body was spared .  

The mass was com posed of t ightly packed ce l l s  (F igure 2b)  

corresponding to low reflectivity by UBM. Supraci l iary effusion was 

present and no scleral extension was observed. 

In patient 3,  a 50-year-old man, UBM showed a homogenous 

mass with low to moderate reflectivity aris ing from the choroid 

Figure 1. Patient 1.  (a) Ultrasound biomicroscopy photograph showing a peripheral choroidal mass located behind the ciliary body - echolucent spaces 

correspond to vascular channels (red arrow) and choroidal stripping is seen as an echolucent space between the choroid and the sclera (white arrow); (b) 

ultrasound biomicroscopy photograph showing low to moderate reflective echoes in the choroid with echolucent spaces corresponding to vascular channels 

(red arrow) and choroidal stripping (white arrow); and (c) photomicrograph showing pigmented choroidal tumour with vascular channels randomly placed 

(arrows) [haematoxylin and eosin stain; original magnification, x 1 50). 
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Figure 2. Patient 2. (a) Ultrasound biomicroscopy photograph showing low to 

moderate internal echoes with high reflective echo near the scleral surface -

a triangular space between the sclera and the choroid is also seen (red arrow) 

representing choroidal stripping; and (b) photomicrograph showing cil io

choroidal melanoma with tightly packed tumour cells - the choroid is 

separated from the sclera (arrow) [haematoxylin and eosin stain; original 

magnification, x 1 00]. 

with no ci l iary body involvement (Figure 3a). The mass had several 

echolucent spaces. Supraci l iary effusion was present with no scleral 

extension.  H istological ly, the melanoma showed tightly packed 

spindle cells with vascu lar channels and no c i l iary body involve

ment (Figure 3b). Supraci l iary effusion was present and no scleral 

extension was observed. 

Pat ient 4, a 4S-year-o ld  woman with a h istory of excis ion 

of toe me lanoma 1 S years previously, was observed to have a 

retrolenticular mass. Ophthalmoscopy showed vitreous haemor

rhage and a few pigment clumps. UBM showed moderate reflective 

echoes on the undersurface of the ir is and c i l iary body sp i l l i ng  

8 4  

Figure 3 .  Patient 3. (a) Ultrasound biomicroscopy photograph showing moderate 

reflective homogenous echoes in the choroid with a large hypoechoic space 

(white arrow), which correlates with vascular channels seen on histopathology 

- choroidal stripping (red arrow) is also seen; and (b) photomicrograph of 

choroidal melanoma showing tightly packed spindle cells with randomly 

oriented vessels (arrow) [haematoxylin and eosin stain; original magnification, 

x 1 00]. 

onto the vitreous (Figures 4a and b) . This was corroborated by 

h istopathology. There was no evidence of supraci l iary effusion or 

scleral extension either on UBM or h istopathology (Figure 4c) . 

Patient S, a 30-year-old woman , presented with a retro- i rid ial 

mass causing indentation of the lens.  Another cream ish-yel low 

lesion was present at the posterior choro id .  She had undergone 

excision of a lung tumour previously. UBM showed variably reflective 

lesions in the retro-ir idial mass with hypoechoic areas (Figures Sa 

and b). The peripheral choroid was not i nvolved. H istopathologic 

exam ination revealed tightly packed tumour cel ls with numerous 

vascular channels (Figure Sc), corresponding with low reflectivity 
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Figure 4. Patient 4. (a) Ultrasound biomicroscopy photograph showing moderate reflective echoes on the under surface of the iris and ciliary sulcus; (b) ultrasound 

biomicroscopy photograph showing moderate reflective echoes on the under surface of the iris - small hypoechoic spaces are seen in between signifying cell 

clumps; and (c) photomicrograph showing tumour nodule attached to the pigmented epithelium of ciliary body - the tumour cells are loosely arranged with 

dense collections of lymphocytes (haematoxylin and eosin stain; original magnification, x 1 00). 

cystic spaces detected by UBM.  There was no involvement of the 

peripheral choroid or sclera. Pathological d iagnosis was carcinoid 

tumour metastasis to the c i l iary body and choroid .  

Patient 7 ,  a 74-year-o ld man,  presented with a retro- iri deal 

mass with haemorrhagic spots on the surface. UBM showed a 

c i l iary body mass involving the peripheral  choroid and angle. The 

lesion was moderately reflective with uniform echogenicity. C i l iary 

body stripping was observed at the margin .  The posterior extent of 

the tumour cou ld  not be ascertained by UBM .  Histopatho logy 

confirmed c i l iary body melanoma of a moderately packed spindle

cel l type, which did not extend i nto the choro id .  The sclera was 

normal but suprac i l iary effusion was evident. 

Extent of Tu mour 

In 7 of the 8 patients, UBM and histopathology correlated well with 

respect to the anterior extent of the tumour (Table 1 ) : 3 cases of 

choroidal melanoma d id  not show any extension into the c i l iary 

body (patients 1 ,  3, and 8), 2 cases of c i l iochoroidal melanoma 

involved the posterior ci l iary body and the peripheral choroid only 

(patients 2 and 6) , 1 case of ci l iary body metastasis did not involve 

the choroid (patient 4), and 1 case of ci l iary body and iris metastasis 

d id not show involvement of the anterior choroid (patient 5). In one 

case (patient 7), a c i l iary body melanoma, UBM showed choroidal 

involvement but h istopathology d id not show this. 

Scleral Extension and Supracil iary Effusion 

Histopathology did not show i ntrascleral i nvasion in  any of the 

8 patients and this f ind ing was supported by UBM .  I n  6 cases 

(patients 1 to 5 and 7), UBM and histopathology were in agreement 

about the presence or absence of supraci l i ary effus ion .  In  the 

remain ing  2 cases, effusion was not evident in  UBM images but 

was detected by h istopathology. 

Figure 5. Patient 5. (a) Ultrasound biomicroscopy photograph showing low to moderate reflective echoes in the ciliary body region with few hypoechoic areas 

(arrow) representing vascular channels; (b) ultrasound biomicroscopy photograph showing low to moderate reflective echoes on the under surface of the iris 

with plenty of hypoechoic areas (arrow) representing vascular channels; and (c) photomicrograph showing ciliary body mass comprising tumour cells arranged 

in small nest-like pattern - the lobules are separated by fibrous septae and a few scattered vascular channels (arrows) are seen (haematoxylin and eosin stain; 

original magnification, x 1 00). 
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Acoustic Pattern and Tissue Characteristics 

In 2 cases (patients 2 and 6), low reflectivity on UBM was associated 

with tightly packed mixed cells; in 4 cases (patients 1 ,  4, 5, and 7), 

moderate reflectivity was associated with moderate to t ightly 

packed cells, and in 1 case (patient 3) reflectivity was variable and 

h istopathology revealed the presence of vascu lar channels. In 3 

cases (patients 1 ,  3, and 5). cystic spaces appearing as echolucent 

spaces in  UBM images were associated with the presence of 

vascular channels by histopathology. However, there was no overal l  

consistent correlation between the reflectivity pattern obtained by 

UBM and the type(s) of cel ls indicated by h istopathology. 

Discussion 

Un l ike posterior choroidal  melanoma, c i l iochoroidal melanomas 

are d ifficult to v isua l ise and the anterior extent of the tumour 

cannot be precisely known . 1 A.5 Although trans i l l um ination does 

he lp in de l ineating the tumour extent, it is dependent on tumour 

characteristics such as melanin pigment or haemorrhage. Convent

ional ultrasound cannot image the c i l iary body area well and lacks 

suffic ient resolution .2·5 1n  such c l in ical situations, h igh-frequency 

UBM provides h i gh - resolut ion cross-sectional i m ages of the 

involved areas, which h igh l ight very precisely the anterior extent 

of the tumour, scleral i nvo lvement, suprac i l i ary effus ion , and 

internal reflectivity. 3-5 The additional information that UBM provides 

may be helpful when choosing between various treatment options: 

tumour resection, brachytherapy, or enucleation. 

In this study, in al l but one patient. the extent of the tumour as 

d ef i ned  by U B M  corre l ated we l l  with the h istopatho log ica l  

assessment. S im i l arly, both methods were i n  agreement about 

scleral involvement and there were some apparent corre lations 

between acoustic patterns and tissue characteristi cs. T ightly 

packed tumour ce l ls ,  which prov ide less acoustic i nterfaces, 

exhib ited low ultrasound reflectivity. S im i larly, vascular channels 

identified h isto log ical ly appeared as echolucent areas i n  UBM 

images. However, UBM could not differentiate between spindle

cel l type and mixed-cell type tumours. The presence of uveal tissue 

str ipping detected as supraci l iary effusion by UBM was observed 

h istopathological ly in most patients. It should be noted that the 

retrospective nature of this study represents a possible source 

of b ias.  Re-examin ing the UBM images after looking at the histo

pathology results may have introduced findings overlooked at first 

examination. 

There are few reports of studies in  which UBM and histopatho

logical features of anterior uveal tumours have been compared.4•7 

In a study of 3 patients with c i l iary body melanoma by Marigo 

et al , UBM images correlated well with histopatholog ical features 
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of anterior uveal melanomas, including shape, reflectivity, and local 

extension.4 Maberly et al also reported UBM to be a reliable imaging 

techn ique for the evaluation of the anterior aspect of peri pheral 

choroidal melanomas.5 In  the latter study, there was agreement 

between UBM and h istopathology of c i l iochoroidal effusion at the 

leading edge of the tumour, which occurred in  melanomas involving 

the pars p lana reg ion but not in  those involving the pars p l icata, 

i ris root, or angle structures.5 In the present study, none of the 

patients with melanoma involved the pars pl icata or the area anterior 

to it. 

One of the prognostic factors for uveal melanoma is the vascu

lar pattern and several patterns have been demonstrated .8 In the 

present study, cystic spaces in UBM images were consistently 

associated with the presence of a vascular pattern in  this study, 

ind icating a need for further investigation to verify this apparent 

corre lation and establ ish its re lationsh ip  with mortality. At pre

sent, this issue should be regarded as speculative s ince cystic 

spaces may represent either vascular channels or variations in  

cel lu lar composition. 

Th is  study  demonstrates that UBM is  a re l iab le  i m ag i ng  

techn ique for assessing c i l i ochoroidal tumours in  viva and that 

it compares well with histopatholog ical f indings. 
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Case Report 

Bilateral Acute Angle Closure Glaucoma following 
Administration of Oral Pseudoephedrine for Sinusitis 

Rohit Sharma, Andrew Waldock 

Eye Unit, Luton & Dunstable NHS Trust, Luton, UK 

This report is of a patient with bilateral simultaneous angle closure glaucoma induced by oral pseudoephedrine 
administered for sinusitis. A 62-year-old woman presented with features of bilateral acute angle closure. 
She had been using oral S in u tab (pseudoephedrine and paracetamol) for sinusitis for 3 days prior to 
presentation and drug-induced glaucoma was diagnosed. 

Key words: Ephedrine, Glaucoma, angle closure, Sinusitis 
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Introduction 

Bi lateral s imu ltaneous angle closure g laucoma (ACG) has been 

described before, 1 ·7 but is a rare entity. The postulated mechanism 

for d rug- induced b i lateral acute ang le closure is c i l iochoroidal  

detachment, swol len c i l iary processes, and a forward shift of the 

lens.8•9 Several classes of drugs, inc lud ing adrenergic agonists, 

cho l i nerg ics ,  ant icho l i nerg ics ,  se lect ive seroton i n  reu ptake 

inh ibitors, antidepressants, anticoagu lants, and antih istamines, 

have been reported to induce or precip itate acute angle closure 

g laucoma (AACG). 1 

Th i s  report is of a p ati ent  with b i l atera l  s i m u ltaneous 

ACG i nduced by oral pseudoephedrine used for s inusitis treat

ment. This phenomenon has not been reported in the l iterature 

before. 

Case Report 

A 62-year-old Caucasian woman presented to the Eye Casualty of 

Luton and Dunstable Hospital, Luton, UK, in September 2006 with 

worsening b i lateral eye pain ,  watering, and photophobia for 7 days, 

and decreased vision and nausea for 3 days. Her past ocular history 

was unremarkable, with no family history of g laucoma. There was 

no medical  h istory of hypertension, d iabetes , heart d isease , or 

asthma. 

A recent medical  h istory revealed that she had been taking 

oral S i nutab 4 t imes dai ly for 3 days pr ior to deve lop ing  eye 

symptoms. Sinutab consists of paracetamol 500 mg and pseudo

ephed  r i ne  hydroch lor ide  30 mg per  tab l et and is  ava i l ab l e  
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over-the-counter as a non-sedati ng treatment for s inusitis. She 

was not taking any other medication at the time. 

Examination revealed visual acuity of 6/60 in the right eye and 

6/24 in  the left eye, with b i lateral corneal stromal oedema. Both 

anterior cham bers were sha l low with 2+ flare and ce l ls .  Her 

i ntraocular p ressures ( IOPs) were 66 m m  Hg  i n  the r ight eye 

and 60 mm Hg in the l eft eye. She  was g iven i ntravenous 

acetazolamide 500 mg once, followed by p i locarpine 2%, timolol 

0 .5%, and prednisolone 0.5% eye drops. After 2 hours, she had 

s ign ificant re l ief of symptoms with IOPs of 24 mm Hg in  the right 

eye and 22 mm Hg in  the left eye. She was advised to discontinue 

the oral med icat ion for s i nusitis. At gon ioscopy, the r ight eye 

showed no ang le  structures and the l eft eye showed anterior 

trabecu l um  i n  the i nferior 90° and no angle structures i n  the 

remain i ng 270°. The refraction was +2.00/0 .50-60, near add 

+2.25 in  the r ight eye and +2.25, near add +2.25 in  the left eye. 

B i lateral YAG laser peripheral i r idotomy was performed 2 days 

later. She has s ince maintained normal IOPs and healthy d iscs 

with no further medication. 

Discussion 

AACG is  a known side effect of sympathomimetics . 1 -2 Pseudo

ephedrine is found in  many over-the-counter preparations, either 

as s ing le- i ngred ient preparations or, more commonly, in  com

b i nation med ic ines .  Although the product i nformation leaflet 

ment ions g laucoma as a contra i nd icat ion or as an adverse 

effect, the symptoms and type of g laucoma are not specified. The 

warning signs of g laucoma need to be mentioned clearly on the 

product leaflet. The possib i l ity of drug-induced g laucoma should 

be kept in mind by medical practitioners. Immediate discontinuation 

of the medicine and referral to an ophthalmologist is requ ired. 
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Case Report 

Sympathetic Ophthalmitis following Therapeutic Penetrating 
Keratoplasty 

Sejal Maheshwari, Vinita Rao 

Cornea and Refractive Services, Shri Ganapati Netralaya, Jalna, India 

This report is of a patient with presumed sympathetic oph thalmia following therapeu tic penetrating 
keratoplasty. Therapeutic penetrating keratoplasty with subsequen t inflammation should be viewed as a 
possible inciting agent for sympathetic ophthalmia and surgeons should be alert to this possibility in the 
event of visual complaints in the better eye. 

Key words: Differential diagnosis, Penetrating keratop/asty, Sympathetic ophthalmia 
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Introduction 

Sympathetic ophthalmia is a bi lateral diffuse granulomatous uveitis 

occurring in patients who have sustained previous ocular injury, 

either as a result of trauma or as a rare consequence of ocular 

surgery. The inc idence of sympathetic ophthalmia after a routine 

surgical procedure has been estimated to be approximately 1 in 

1 0,000 patients treated.1 

Ophthal mic surgical procedures that have been reported to 

result in sympathetic ophthalmia include cataract surgery, g lau

coma filtering surgery, scleral buckl ing, pars plana vitrectomy, laser 

cyclophotocoagulation, and proton beam irradiation.2 This appears 

to be the first report of a patient in which sympathetic ophthalmia 

occurred following therapeutic penetrating keratoplasty. 

Case Report 

A 30-year-old woman was referred to the authors for a non-healing 

fungal corneal ulcer in  the left eye. She had sustained b lunt trauma 

to the left eye caused by vegetative matter approximately 1 month 

previously and had decreased vision and redness and pain in the 

affected eye since then. M icrobiological evaluation by the primary 

ophthalmologist revealed un identified fungal growth on cu lture. 

She was treated with topical antifungals and antibiotics. 

At examination, visual acuity was 6/6, N6, in  the right eye and 

perception of l ight with defective projection of rays in  the left eye. 

Sl it- lamp examination of the left eye revealed total corneal infi ltrate. 

The intraocular pressure of the left eye was raised. Ultrasonography 

of the l eft eye was with i n  normal l i m its. Treatment with oral 
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ketoconazole 200 mg twice dai ly and acetazolamide 250 mg 3 

times dai ly was started and the fol lowing eye drops were g iven : 

ketaconazole 4%,  natamyc in  5% ,  amphoteric i n  B 0 . 1 5%,  and 

ofloxaci n  3%, a l l  half hourly, and atropine 1 % 3 times dai ly. The 

patient was followed up weekly and developed corneal melt in the 

superonasal quadrant with iris prolapse after 2 weeks (Figure 1 ). 

Ultrasonography revealed a clear vitreous cavity with choroidal 

detachment. At this stage, therapeutic penetrating keratoplasty was 

undertaken ,  infected corneal tissue was excised ,  exudates noted 

on the lens and iris were removed, an intracameral amphotericin B 

wash was performed, and a donor cornea 1 1  mm in diameter was 

sutured with 1 6  interrupted 1 0.0 nylon sutures. 

In  the early postoperative period ,  the graft was oedematous, 

and grade 4+ anterior chamber ce l ls  were present (F igure 2) .  

Treatment was ora l  predn iso lone 1 mg/kg body weight dai ly, 

tapered gradual ly over a period of 1 month, and natamyci n  5% 

Figure 1. Perforated corneal ulcer in the left eye. 
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Figure 2. One day after therapeutic penetrating keratoplasty. 

and ofloxac in 3% eye drops every 2 hours .  One month after 

therapeutic penetrati ng keratoplasty, visual acuity in the left eye 

was perception of l i g ht with defective projection of rays and 

exam ination showed graft oedema with resolut ion of anter ior 

chamber inflammation. Visual acuity in the r ight eye was 6/6, N6, 

and anterior segment exam ination was unremarkable. 

Two months after surgery, the patient complained of b lurring 

of vision in  the right eye for approximately 2 weeks and vision in  

the left eye remained poor. The corrected visual acu ity, with a +2.0 

D sphere, was 6/6, N6,  in  the right eye. S l it- lamp examination of 

the right eye revealed circumci l iary congestion,  keratic precipitates 

in the inferior half of the cornea, grade 1 + anterior chamber cel ls, 

and flare in the anter ior chamber. Exam ination of the left eye 

revealed c ircumci l iary congestion and graft oedema with keratic 

precipitates in the inferior half of the cornea. lntraocular pressure 

was 38 mm Hg in the right eye. D i lated fundus exam ination of the 

right eye revealed grade 1 + vitritis and exudative retinal detachment 

involv ing the inferior half with mu lt ip le yel low-wh ite choroidal 

infi ltrates (Figure 3) .  

Ultrasonography of the right eye d id  not reveal any scleral or 

choroidal thicken ing .  There was no view of the fundus in  the left 

eye. A d iagnosis of sympathetic ophtha lmia was made and the 

patient was treated with oral prednisolone 1 mg/kg body weight 

dai ly in tapering doses, acetazolamide 250 mg p.nce a day, and 

timolol maleate 0.5% eye drops twice dai ly in  the nght eye. 

Two months later, uncorrected visual acu ity in  the r ight eye 

was 6/6, N6 .  S l i t - lamp exam ination of the r ight eye revealed 

resolution of  the anterior chamber reaction and the left eye showed 

phthisis bulb i .  lntraocular pressure of the right eye was 1 4  mm Hg.  

D i lated fundus examination of the right eye revealed an attached 

retina and d isappearance of the choroidal i nfi ltrates. A tapering 

dose of oral prednisolone was continued. 
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Figure 3. Inferior exudative retinal detachment with choroidal infiltrates in the 

right eye 2 months after surgery. 

Discussion 

Sympathetic ophthalmia has been reported to occur mainly after 

trauma .  However, it has also been reported fol l owing corneal 

perforation with uveal prolapse and ocular surgery such as cata

ract surgery, g laucoma fi ltering surgery, scleral buckl i ng ,  pars 

p lana vitrectomy, laser cyclophotocoagu lation ,  or p roton beam 

irrad iation .2•7 This report is of a patient with presumed sympathetic 

ophtha lmia inc ited by therapeutic penetrating keratoplasty. 

The onset of sym ptoms i n  sym pathetic ophtha lm ia  usual ly 

occurs between 3 weeks and 6 months fol lowing surgery. In  the 

present patient, the symptoms in  the sympath ising eye occurred 2 

months after surgery. The vision in the i nciting eye was restricted 

to perception of l ight with defective projection of rays. Determination 

of any reduction of v is ion in the inc it ing eye was not poss ib le ,  

a lthough there was an i ncrease i n  i nf lammation in  that eye . 

Enucleation of the inciting eye was deferred, as the patient withheld 

consent. Enucleation is reported to be useful only if performed early, 

with in 2 weeks of the onset of symptoms.8 

The symptoms descr ibed here rese m b l e  those of Vogt

Koyanag i -Harada (VKH) syndrome or posterior scleritis because of 

the presence of exudative reti nal detachment. However, patients 

with VKH have no history of trauma, which is the only d ifferentiating 

feature c l in ical ly. VKH and sympathetic ophthalm ia ,  described as 

part of 'a spectrum of uveitis ' , 9  are both T-cell mediated d iseases 

but sympathetic ophtha lm ia is i nc ited by penetrat ing trauma 

whereas VKH has a spontaneous onset. Posterior scleritis i s  often 

related to rheumatoid arthritis and the patient may present with 

pa in  and exudative ret ina l  detach ment .  There may even be 

subret ina l  exudates resemb l i n g  the Da len -Fuchs nodu les of 

sympathetic ophthalmia, s imi lar to those observed in the present 

patient. In such patients, ultrasonography demonstrates thickening 

of the sclera and choro id ,  which was absent here. Uveal effusion 
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syndrome was another poss ib le  d iagnosis. However, the latter 

condition is characterised by peripheral choroidal separation and 

secondary retinal detachment and the choroid was clearly attached 

in  the present case. 

The cause of sympathetic ophthalmia in  the patient reported 

here cannot be ascertained defin itively. Although it appears l i kely 

that the incit ing event was therapeutic penetrating keratoplasty 

and subsequent inflammation, uveal tissue prolapse may also have 

been an incit ing factor. This case stresses the need for surgeons 

to fully explain the risks involved to patients undergoing thera

peutic penetrating keratoplasty and to be alert to the possib i l ity of 

sympathetic ophthalmia in the event that the patient develops visual 

complaints in  the better eye . 
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Case Report 

Concurrent Congenital Rubella Cataract and Glaucoma 

Arvind Gupta, Subashini Kal iaperumal, Renuka Srinivasan, Datta Gulnar Pandian 

Department of Ophthalmology, Jawaharlal Institute of Postgraduate Medical Education and 
Research, Pondicherry, India 

This report is of a patient with congenital rubella syndrome with microphthalmos and cataract in 1 eye and 
raised intraocular pressure with an apparently normal-s ized cornea in the fellow eye. Enzyme-linked 
immunosorbent assay for detection of rubella immunoglobulin M and immunoglobulin G antibodies was 
positive. The cataracts were removed by manual irrigation and aspiration with primary posterior capsulotomy 
and limited anterior vitrectomy. The raised intraocular pressure was managed by trabeculotomy and 
trabeculectomy. 

Key words: Cataract, Hydrophthalmos, Microphthalmos, Rubella syndrome, congenital 
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Introduction 

Rubel la infection in  a pregnant woman can affect the development 

and function ing of the foetal eye as wel l  as other body organs. 

Various manifestations of congenital rubella infection are col lect

ive ly classif ied as congenital rube l la  syndrome (CRS) .  Ocu lar 

manifestations of CRS include congenital cataract, chorioretino

pathy, microphthalmos, strabismus, and corneal clouding. 1 Cataract, 

the most frequent presenting feature of CRS, is usual ly b i lateral. 

Congen ital g laucoma, an infrequent f inding of CRS, poses a diag

nostic cha l lenge as the associated m icrophthalmos may mask 

corneal enlargement.2 

Cataract is considered to be a manifestation of early rubel la 

infection in  pregnancy, whi le g laucoma is a manifestation of late 

infection. This report is of 1 of 2 patients treated at the Department 

of Ophtha lmology, Jawaharlal Institute of Postgraduate Medical 

Education and Research, Pondicherry, Ind ia, for CRS with uni lateral 

m icrophthal mos (Figure 1 )  and cataract in 1 eye and clear lens 

with g laucoma in the fel low eye. 

Case Report 

A 3-day-old neonate was referred to the Department of Ophthal

mology in  2004 after white reflex was noted i n  the right eye by 

the neonatolog ist. The mother gave a history of rash with a sore 

throat lasting for 3 days during the first month of pregnancy. At 36 

weeks, she was diagnosed with o l igohydramn ios and the foetus 
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Jawaharlal Institute of Postgraduate Medical Education and Research, 

Pondicherry-605 006, India. 

Tel: ( 91 413) 200 2371 ; Fax: (91 413) 227 2067; 

E-mail: arvind_ophthal@yahoo.co.in 

92 

was del ivered by caesarean section. The neonate had intrauterine 

growth retardation, with a b irth weight of 1 .45 kg, and was treated 

in the Neonatal Intensive Care Un it for 5 days. Evaluation under 

general anaesthesia revealed a m icrocornea measuring 8 x 9 .5  

mm in  the  right eye. There was dense nuclear cataract involving 

the visual axis prec lud ing  fundus eva luat ion .  The l eft cornea 

was clear and measured 1 2 .0 x 1 1 .5 mm. The lens was clear and 

fundus exam ination showed a cup-disc ratio of 0.6. There was no 

associated p igmentary retinopathy. Gonioscopy of the right eye 

with the Koeppe lens showed anterior insertion of the i ris with 

angles of 2 in the superior and nasal quadrants and 3 in  the other 

2 quadrants (Shaffer's grading) ; the left eye also showed anterior 

i nsert ion of the i ris  i nto the trabecu l u m ,  with prom inent i r is 

processes i n  a l l  4 quadrants. The i ntraocular pressures ( IOPs) 

were 1 1  mm Hg and 32 mm Hg in the right and left eyes, respec

tively. Systemic evaluation revealed the presence of patent ductus 

arteriosus. Serology showed elevated im munoglobu l i n  M (lg M) 

and lg G antibodies against rubel la. 

Figure 1 .  Microphthalmos in the right eye of a 9-month-old infant with con

genital rubella syndrome. 

© 2007 Scientific Communications International Limited 



Trabeculotomy and trabeculectomy were performed in the left 

eye for g laucoma and the cataract i n  the right eye was managed 

by manual irrigation and aspiration with primary posterior capsulo

tomy and l im ited anterior vitrectomy. Evaluation under general 

anaesthesia performed at 3 months fol low-up showed IOPs of 

1 3  mm Hg in both eyes and, after 1 year, the IOPs were 1 3  mm Hg 

and 1 4  mm Hg in the right and left eyes, respectively. The r ight 

eye was prescribed a contact lens for aphakia. 

Discussion 

Rubella infection during pregnancy causes multisystem dysfunction, 

including deaf-mutism, cataract, growth retardation, m icrocephaly, 

congen ital g laucoma, chor ioreti nopathy, card iac defects, and 

delayed developmental m i lestones. 1  The r isk for foetal infection 

varies with the time of maternal infection. Foetal infection occurs 

in  81  % of infants exposed in  the fi rst tr imester, 30% to 40% of 

those exposed in the second trimester, and 40% to 1 00% of infants 

exposed in the th ird trimester.3 This variation may be due to the 

changes in placental structure, lead ing to increased resistance in 

the second trimester, wh i le  free passage of maternal and foetal 

blood towards term may increase the risk of transmission.4 

Cataract formation in CRS is due to the virus entering the lens 

before the development of the lens capsule that wou ld otherwise 

act as a barrier to the vi rus. The virus enters the lens before the 

closure of the foetal fissure, although there is a low risk for lenticular 

infection fol lowing foetal viraem ia due to the presence of hyaloid 

vessels.5 The v i rus in  the lens tissue continues to repl icate and 

high concentrations are found in cataractous lenses. The virus can 

persist in these cataractous lenses for up to 3 years postnatal ly. 6 

G laucoma i n  CRS resu lts from fai l u re of absorption of the 

mesoderm of the angle or failure of Schlemm 's canal to d ifferentiate. 

Thus, g laucoma is due to maternal infection contracted during late 
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pregnancy. The retina and other ocular structures are not protected 

by a capsule and remain vulnerable during the entire pregnancy. 

Rarely, the vi rus may enter the embryon ic  ce l ls  and is thus 

transferred to their progeny during cel l prol iferation, resulting i n  

infected clones of cells.7 The immunological response of the foetus 

to rubella may be handicapped by infection of the prim itive immune 

ce l l s . 8  Th ese i nfected ce l l s  may i nterfere with the norma l  

prol iferation of different ocular tissues leading to m icrophthalmos. 

Persistence of the virus in  foetal cells due to an impaired foetal 

immune  response may exp la in  the concurrent occurrence of 

cataract in 1 eye and g laucoma in the other. Buphthalmos may not 

manifest in CRS due to associated microphthalmos. Thus, patients 

with un i lateral m icrophthalmos should be examined for glaucoma 

in  the fellow eye . Correct immunisation and increased awareness 

of the effects of rubel la infection can prevent infants being born 

with CRS. 
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Case Report 

Siderosis Bulbi after Forgotten lntraocular Injury with an 
Iron-containing Foreign Body 

Sunil Kumar 
Mohammad Dossary Hospital, Al Khobar, Saudi Arabia 

Siderosis bulbi is a rare condition t!zat is often n sequel to n retained iron-contnin ing intraornlnr foreign 
body. Tlzis report describes a 28-yenr-old 111a11 in whom siderosis bulbi developed 6 months nfter a forgotten 
intraornlar injury with n foreign body. 

Key words: Foreign bodies, Siderosis 
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Introduction 

Siderosis bulb i  is a rare condition occurring as a result of a retained 

i ron-conta i n i ng  i ntraocu lar  fore ign  body. Most pati ents w ith 

intraocular foreign body are treated before they develop siderosis. 

However, a trivial injury caused by an iron-contain ing i ntraocu lar 

foreign body that goes untreated may result in siderosis bulbi. Low

grade inflammation, a sol itary sign of siderosis-like heterochromia, 

or a d i lated pup i l  due to the retained fore ign body may cause a 

d iagnostic d i lemma. Accurate d iagnosis and timely removal of the 

foreign body may avert the grave visual prognosis associated with 

advanced siderosis bu lb i .  

Case Report 

A 28-year-old man from Bangladesh was referred to the Mohammad 

Dossary Hospita l ,  Al Khobar, Saudi Arabia, in 2006 with progressive 

painless decrease of vision in the right eye for 1 0  weeks. He was 

being treated at a polycl in ic  for a provisional d iagnosis of chronic 

i ri docycl it is. He had no h istory of d iabetes or hypertens ion .  At 

examination, his best corrected visual acuity was 6/1 2 and 6/6 in 

the right and left eyes, respectively. The intraocu lar pressure of 

each eye was with in normal l im its. The pupi ls of both eyes were 

reacting to l ight, and no relative afferent pupi l lary defect was seen. 

The right eye exhib ited conjunctiva! congestion, non-granulomatous 

kerati c prec ip i tates on an otherwise clear cornea, a moderate 

reaction of 2+ cells in the anterior chamber and vitreous, and mi ld 

macular oedema. 

In the absence of a strong suspicion of a systemic d isease 

man ifesting as uveitis, this patient was not investigated further. 
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Figure 1 .  Heterochromia iridis due to hyperchromia of the right iris as a sequel 

to retained metallic intraocular foreign body. 

Treatment was commenced with prednisolone 1 % eye drops every 

hour and predn isolone 0 .5% ointment at n ight. 

After 5 days of treatment, the anterior chamber reaction 

rema ined u nchanged .  As the i ri docyc l it is was not reso lv ing  

with topical medication, oral prednisolone was added at a dose of 

40 mg/day and tapered by 1 0  mg every third day. A fasting blood 

g lucose test and chest X-ray were within normal l im its. 

After 1 week, the anterior chamber reaction resolved,  but 

there was no improvement in visual acuity. A subtle change in the 

colour of the right iris was noted (Figure 1 ). A provisional d iagnosis 

of Fuchs' uveitis syndrome was made,  and the treatment plan 

was continued. The patient was re-exam ined 1 2  days later, when 

a ring of brown spots was noticed around a large brown spot in the 

centre, under the anterior lens capsule, along with early cataract 

in the right eye (Figures 2 and 3). At this point, the patient adm itted 

that his right eye had been injured by an unknown object approxi

mately 6 months prior to the onset of the condition. At the time, he 

had obtained over-the-counter medication and h is eye appeared 

to heal after a few days. 

X-ray of the skull showed a rad io-opaque intraocu lar foreign 

body (Figures 4 and 5). Di lated ind irect ophthalmoscopic exam in

ation revealed pigmentary changes of the inferior peripheral retina. 

© 2007 Scientific Communications International Limited 



Kumar 

Figure 2. Ring of brown-coloured spots midway between the anterior pole and Figure 4. X-ray of the orbit (para-nasal sinus view) depicting a metallic intra-

equator of lens. ocular foreign body. 

Figure 3. Brown-coloured spot under the anterior lens capsule. 

Figure 5. Lateral X-ray of the orbit showing a tiny metallic intraocular foreign 

body. 

Although the nature of i ntraocular fore ign bodies varies, the 

majority are magnetic and metal l i c .  The most common cause of 

intraocular foreign body is a hand-wielded hammer and ch isel.3 

The presence of an intraocular foreign body after eye trauma 

may not be readily apparent. Patients often present only after the 

onset of visual d isturbances. Serious compl ications of intraocu lar 

The patient was diagnosed with siderosis bulb i .  Despite meticulous foreign body include endophthalmitis, cataract, retinal detachment, 

examination ,  it was not possible to locate the point of entry of the and siderosis bulb i . 4  

fore ign body. Siderosis bulbi is characterised cl in ically by brown pigmentation 

of the i ris , lens capsule and vitreous, and by pup i l lary mydriasis, 

Discussion cataract, and retinal p igmentary degeneration.5 I n  a patient with 

Siderosis bulb i  is a rare sight-threatening compl ication of retained unexplained uni lateral pupi l lary di latation, the possibi l ity of siderosis 

i ron-conta in ing  fore ign  body. 1  The t ime i nterval between the bulbi should be considered.6 

entrance of a fore ign body and the fi rst appearance of outward Yel low-brown d iscoloration of the iris may present as hetero-

signs of s iderosis bu lb i  varies from 1 8  days to 8 years after an chromia ir id is .  Heterochromia ir idis and uveitis due to siderosis 

intraocu lar injury.2 bu l b i  can be m isd iagnosed as Fuchs'  uveit is syndrome .  The 
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Siderosis Bulbi after lntraocular Foreign 
Body 

presence of a non reactive pup i l  with heterochromia may he lp  

in  d istingu ishing Fuchs' uveitis syndrome from siderosis bu lb i  -

in siderosis bu lb i ,  the involved eye shows hyperchromia,  in con

trast to hypochrom ia  i n  Fuchs' uveitis syndrome.  Unexpla ined 

heterochrom ia  due to a reta ined intraocular fore ign  body may 

requ i re computed tomography scan to de l i neate the presence 

and location of a fore ign body missed by standard rad iographic 

techniques .  7 

I r is d iscoloration is usual ly seen if yel low-brown dots occur 

under the anterior lens capsule.8 These spots are round and usually 

less than 0.5 mm in  diameter, and appear at regu lar intervals in  a 

c i rc le ,  i n  or under the anterior lens capsule at the anterior pole .  

Most patients with iron-containing i ntraocular fore ign body develop 

siderotic cataract.9 

The ret i na  shows p i gmentary degenerat ion i n  s i derosis 

bulb i .  Patients may develop a concentric constriction of the visual 

field2•3 and colour vision defects.8 If the foreign body is not removed, 

the visual prognosis is poor. 

The encapsulation of an iron foreign body located in the retina 

and choroid, with focally circumscribed ocular siderosis bulb i  and 

gl ial overgrowth of the retinal defect can be confused with malignant 

melanoma. 1 0  An intraocular non-metal l ic foreign body, surrounded 

by a fibrous capsule ,  can m im ic the characteristics of a peripheral 

toxocara granuloma. The d ifferential d iagnosis of retained intra

ocular foreign body should be considered . 1 1  

Ocular inflammation after intraocular foreign body may develop 

some time after the injury and may vary from low-grade ,  chronic 

uveitis to severe endophthamitis. Delayed or unusual presentation 

of retained intraocular fore ign body is a d i agnostic chal lenge. 1 2 

Gonioscopy and ultrasound biomicroscopy can be used to confirm 

the presence of anterior segment foreign bodies.4 Specific changes 

in e l ectroreti nogram have been reported in  s ideros is bu l b i .  In 

96 

particu lar, the e lectroretinogram exh ib its reduced a and � waves 

for photopic and scotopic responses. 

There are several reasons for the development of siderosis bulbi 

after intraocular inj ury with a fore ign body - some patients do 

not attend for treatment as they have no d iscomfort; med ical  

treatment may be inadequate at the first visit; and a small foreign 

body may be overlooked.  Therefore, patients present ing with 

siderosis bulbi are to be expected in  the future. 
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M eAVtv� 

Hanoi, Vietnam, 28-30 September 2007 

The Asia Pacific region has emerged as one 
of the most important economic centres 
in recent years and Vietnam is notably one 
of the fastest growing economies in Asia. 
Vietnam's progress in the economic sphere 
is reflected in improved skills and tech
nological advances in ophthalmology. We 
are delighted this year to be holding the 
20th Asia Pacific Association of Cataract 

and Refractive Surgeons (APACRS) An
nual Meeting in conjunction with the 50th 
Ann iversary meet ing of the Nati o n al 

Institute of Ophthalmology in Hanoi and 
the Vietnamese Ophthalmological Society. 

This meeting will be the largest inter
national conference to be held in Vietnam 
and delegates will benefit from the superb 
educational p rogramme and teaching 
courses provided. One of the highlights of 
the programme is  the unique joint plen
ary which brings the confluence of world 
renowned speakers from 3 major  cata
ract and refractive societies; namely the 
APACRS, the American Society of Cataract 
and Refractive Surgeons (ASCRS ) ,  and the 

European Society of Cataract �md Refractive 

Surgeons (ESCRS) . 
The annual APACRS meeting provides a 

unique environment for regional and inter
national ophthalmologists to share know
ledge and friendship. Delegates attending 
the meeting will not only benefit from the 
educatiorntl activities but will also have the 

opportunity to expe1ience the unique cttltuntl 
�md histo1ical heritage of Hanoi. 

For further information, contact the 
secretariat at: apacrs2007@snec.com. 

sg or visit the website at: www.apacrs 

2007.org 
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Bulletin Board 

45th Annual Symposium 
of the ISCEV 

Hyderabad, India, 25-29 Aug us! 2007 

The new millennium is witness to amazing developments in technology that have expanded 
our horizons in ophthalmology. Keeping updated is a prerequisite to providing cutting
eclge care to patients. We at the Retina Services of LVPEJ are greatly honoured that the 

Jnternational Society for Clinic�tl Electrophysiology of Vision ( ISCEV) has given us the 
opportunity to host its 45th Annual Symposium in Hyderabad, India, in August 2007. 

This symposium has a 45-year history and a tradition of being a forum to learn, 
share, and bring together masters and students in the field of clinical electrophysiology 
of vision in a congenial and informal educational environment. This is a golden opportunity 

for colleagues to participate, especially those who have fewer opportunities to attend 
international conferences of this rnlibre. 

The focus this year is on use of electrophysiology to define genotype-phenotype 

correlations and the evolving role of various types of VEP recordings. However, the 
varied programme, spread over 5 days, goes beyond the focused themes and includes 
didactic lectures by eminent faculty, free papers, dedicated poster sessions, special 

lectures on animal electrophysiology, clinical drug development and ocular toxicity 
evaluations, and clinical case sessions. The icing on the cake is a 2-day preconference 
hands-on course run by distinguished members of the society. A bonus is the trade 
exhibition involving all the major electrodiagnostic equipment manufacturers. It is 
expected that the conference deliberations will be a wonderful opportunity for a wide 
audience who have had limited exposure to these engaging techniques; techniques that 
are often the tools to unlock the many baffling signs and symptoms seen in clinical 
practice. 

Objectives 
• To promote clinical use of various techniques of visual electrophysiology. 

• To promote interaction among scientists and cliniciru1s towards better understanding 

of electrophysiology techniques in humru1 ru1d animal visual physiology ru1d pathological 
states. 

Important Information 

Early bird registration ends: 
Registration at conference site: 
ISCEV course registration: 
Abstract submission deadline: 
Abstract acceptance information: 

Travel grant application deadline: 

3 June 2007 
Subject to availability 
60 candidates 
1 5  April 2007 

6 May 2007 
1 April 2007 

For further information, contact the secretariat at: Subhadra@Lvpei.Org 

or visit the website at: www.lscev2007.0rg?Ophthalmology 
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June 2007 

9-1 2 

2007 Congress of the European Society of 

Ophthalmology 

Vienna, Austria 

Contact: Britta Sjiiblom 
Te/.' (46 84) 596 650 

Fax: (46 86) 61 9 1 25 

E-mail: britta.sjoblom@congrex.se 

1 6-18 

Indonesian Ophthalmologist Association 

Annual Meeting 

Jakarta, Indonesia 

Contact.· Johnny Zulkarnain 

Tel: (62 2 1 )  3 1 5  8926 

Fax. (62 2 1 )  391 9594 

E-mail: pit33jakarta@perdami.or.id 

20 

Asia Pacific Society of Ophthalmic Plastic 

and Reconstructive Surgery Annual Meeting 

Seoul, Korea 

Contact: Dr Sang In Khwarg 

E-mail.· khwarg2000@yahoo.com 

21 -22 

Korean Society of Ophthalmic Plastic and 

Reconstructive Surgery International 

Symposium 

Seoul, Korea 

Contact: Dr Sang In Khwarg 

E-mail: khwarg2000@yahoo.com. 

30-2 July 

7th ISOHK International Symposium of 

Ophthalmology 

Hong Kong 

Contact: Ms Carol Yeung 

Tel: (852) 2762 3 1 85 

Fax: (852) 21 94 0695 

E-mail: carolyeung@cuhk.edu.hk 

1 8-21 

World Glaucoma Congress 

Singapore 

July 2007 

Contact: Congress Organizer/Scientific 

Secretariat 

Tel: (31 20) 679 341 1 

Fax.· (31 20) 673 7306 

E-mail: meetingoffice@globalaigs.org 

Website: www.globalaigs.org 
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August 2007 

25-29 

2007 Annual Symposium of the International 

Society for Clinical Electrophysiology of 

Vision (ISCEV) 

Hyderabad, India 
Contact: Dr Subhadra Jala l i ,  Secretariat 
Tel: (091 040) 3061 2607 

Fax.· (91 040) 2354 8271 

E-mail: Subhadra@Lvpei .Org 

Website: www.lscev2007.0rg?Ophthalmology 

September 2007 

8-1 2 

XXV Congress of the ESCRS 

Stockholm, Sweden 

Contact: Congress Secretariat 

Tel: (353) 1 209 1 1  00 

Fax: (353) 1 209 1 1 1 2  

E-mail: escrs@escrs .org 

Website: www.escrs.org 

28-30 

Asia Pacific Association of Cataract and 

Refractive Surgeons Annual Meeting 

Hanoi, Vietnam 

Contact: Secretariat 

E-mail: apacrs2007@snec.co m . sg 

Website: www.apacrs2007.org 

November 2007 

1 0-1 3 

2007 Annual Meeting of the American 

Academy of Ophthalmology (AAO) 

New Orleans, USA 

Contact: American Academy of Ophthalmology 

Te/: (1 41 5) 561 8500 

Fax: (1 41 5) 561 8533 

E-mail: aaoe@aao.org 

Website: www.aao.org/annual_meeting/2006.cfm 

24-28 

2007 National Congress Of The Royal 

Australian & New Zealand College Of 

Ophthalmologists 

Perth, Australia 

Contact: Congress West 

Tel. (61 89) 389 6906 

Fax: (61 89) 389 1 234 

E-mail: Conwes@Congresswest.Com.Au 

Website: www.Congresswest.Com.Au/ 

Ranzco2007?0phthalmology 

Note to Readers 

This section is intended to highlight activ

ities of i n terest to glaucoma specialists 

and ophthalmologists in  Asia. Please let 

u s  know of any forthcoming activities that 

you may be organising or wish to feature on 

this section. 

December 2007 

2-4 

Asian Oceanic Glaucoma Society 2007 

Bangkok, Thailand 

Contact: Secretariat 

E-mail: tenkn@mahidol.ac.th 

7-8 

Retinal and Glaucoma Imaging 2008: 

Ocular Coherence Tomography (OCT) 

Applications and Future Technology 

Palm Beach, Fl, USA 

Contact: Department of CME,  Bascom Palmer 

Eye Institute Dept. of CME 

Tel. ( 1  305) 326 61 1 0  

Fax: (1 305) 326 651 8 

E-mail: bpeicme@med. miami.edu 

Website: www.bascompalmer.org 

May 2008 

21 -24 May 

1 8th International Visual Field & Imaging 

Symposium (IPS2008) 

Nara, Japan 

Contact: Chota Matsumoto 

Te/.· (81 72) 366 0221 

Fax: (81 72) 368 2559 

E-mail: ips2008@med.kindai.ac.jp 

June 2008 

28-2 July 

World Ophthalmology Congress 

Hong Kong 

Contact: Ms Angela Cho 

Tel: (852) 2762 3 1 28 

Fax.· (852) 21 94 0695 

E-mail: angelacho@woc2008hongkong.org 

Website: www.woc2008hongkong.org/ 
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