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Comparison the Results of Diabetic
Retinopathy Screening Between Fundus
Photography and Ophthalmoscopy.

Udom Poovarodom, M.D.

Abstract

Purpose: To compare the accuracy of diabetic retinopathy screening between the fundus photographic
findings and ophthalmoscopy.

Methods: The patients with diabetic mellitus from January - June 2005 who attended eye clinic for diabetic

retinopathy screening were prospectively studied at Nopparatrajathanee hospital.

The patients with contraindication for pupillary dilatation, severe opacity of ocular media were excluded. The
fundus photography was performed through undilated pupils first, then all patients were given mydriatic drug
(1% tropicamide). In case of unsatisfactory photographic results, photography was performed again through
dilated pupils. After that, direct ophthalmoscopic examination was performed by a general practitioner or
trained nurse and following with indirect ophthalmoscopic and slit-lamp biomicroscopic viewing thru fundus
lens +90 D examination by an ophthalmologist which was assigned as a standard method. Photographic

picture was interpreted by the other trained nurse.

Results: One hundred and forty one patients (two hundred and eighty two eyes) were included. The results
of fundus photography, direct ophthalmoscopy and indirect ophthalmoscopy were compared in diagnosing
diabetic retinopathy. Two hundreds and thirty -one eyes (81.9%) achieved satisfied fundus photographic
pictures without dilated pupils meanwhile 51 eyes (18.9%) needed pupillary dilatation. The sensitivity, speci-
ficity and Kappa’s value were 70.79%, 85% and 0.431 respectively in fundus photographic method compar-
ing to 53.96%, 87.5% and 0.296 in direct ophthalmoscopic method.

Conclusion: Fundus photographic method is more sensitive than direct ophthalmoscopic method for detec-
tion of diabetic retinopathy. It required less time to perform, no need for using mydriatic drug in most
cases.Thai J Ophthalmol 2007; July-December 21(2): 136-43.
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Table 1 Age distribution

age No. of Patients Percentage

< 40 years* 1 0.7
41-45 years 3 241
46-50 years 11 7.8
51-55 years 27 19.2
56-60 years 32 227

>60 years 67 475
Total 141 100.0

* = 29 years, mean = 60.15 years, standard deviation = 6.24 years

Table 2 Anterior segment examination by ophthalmologist

Anterior segment No. of eyes Percentage
Normal 140 497
Corneal scar 2 0.7
Cataract 132 46.8
etc 8 2.8
Total 282 100
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Table 3 Results of fundus examination by digital fundus camera, direct ophthalmoscope and indirect ophthalmo

scope plus slit-lamp biomicroscope with fundus lens +90 D

Diabetic retinopathy (DR) digital fundus camera

direct ophthalmoscope

indirect ophthalmoscope plus
slit-lamp biomicroscope with
fundus lens +90 D

No. of Patients

No. of Patients No. of Patients

No DR 127 163 80
Mild NPDR 3 4 7
Moderate NPDR 138 96 182
Severe NPDR 5 1 4
PDR 9 18 9
Total 282 282 282
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Table 4 Comparison results between digital fundus camera and indirect ophthalmoscope plus slit-lamp biomicro-
scope with fundus lens +90 D.

indirect ophthalmoscope plus digital fundus camera

slit-lamp biomicroscope with No Mild Moderate Severe PDR Total
fundus lens +90 D DR NPDR NPDR NPDR

No DR 68 1 10 1 0 80
Mild NPDR 6 0 1 0 0 7
Moderate NPDR 50 2 122 4 4 182
Severe NPDR 0 0 2 0 2 4
PDR 3 0 3 0 3 9
Total 127 3 138 5 9 282

Kappa'’s value = 0431 (moderate agreement), sensitivity = 70.79% and speciticity = 85%

Table 5 Comparison between, direct ophthalmoscope and indirect ophthalmoscope

indirect ophthalmoscope plus direct ophthalmoscope

slit-lamp biomicroscope with No Mild Moderate Severe PDR Total
fundus lens +90 D DR NPDR NPDR NPDR

No DR 70 0 5 0 5 80
Mild NPDR 4 0 2 1 0 7

Moderate NPDR 83 4 86 0 9 182
Severe NPDR 3 0 1 0 0 4

PDR 3 0 2 0 4 9

Total 163 4 96 1 18 282

Kappa's value = 0.296 (fair agreement) with sensitivity = 53.96% and speciticity = 87.5%

Table 6 Comparison between digital fundus camera and direct ophthalmoscope

direct ophthalmoscope

digital fundus camera

No Mild Moderate Severe PDR Total

DR NPDR NPDR NPDR
No DR 109 1 10 1 6 127
Mild NPDR 3 0 0 0 0 3
Moderate NPDR 45 3 82 0 8 138
Severe NPDR 3 0 0 0 5
PDR 3 0 0 4 9
Total 163 4 96 1 18 282

Kappa's value = 0.460 (moderate agreement)
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