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Objectives. To study the diagnostic value of diaphanoophthalmoscopy (DO) at atraumatic
transillumination for the detection of macular changes in dry and wet age-related macular degeneration
(AMD) and the degenerative myopia (DM)  with determination of typical DO pictures of various
manifestations of AMD and DM.

Methods. The study included 119 eyes with AMD from 61 patients and 93 eyes with the degenerative
myopia from 48 patients. Retrobulbar transillumination was performed using a non-invasive transpalpebral
technique. Fundus was examined by indirect diaphanoophthalmoscopy (DO) using condensing lenses
+20D. The DO findings were compared with ophthalmoscopy findings and in some cases with optical
coherence tomography (OCT) and fluorescein angiography (FA) findings. Typical transillumination
appearance was captured with fundus camera RetCam II without flash.

Results. The fundus view in DO and ophthalmoscopy differed significantly. DO illustrated high
efficacy even in cases with media opacifications and poor dilatation, providing clearly defined margins of
lesions. DO helped to reveal pathology lesions, that were invisible with ophthalmoscopy. FA and OCT also
revealed the presence of changes revealed at DO, thus confirming diagnostic efficacy of DO.

Conclusions. The given method can be widely used for additional visualization at AMD and DM
because it is rather effective, simple, non-invasive one.
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1113

5 2010  18

-
.  – -

-
, -

 ( ) -

-

 ( ) [1, 2].
 40% 

 40  [3]  58–100%
 60  [4]. 

, -

 [5].

-
-

 [6].

: « » ( , -
)  « » ( -

, ) .
 « » -

,
, , -

-
, -

-
. -

 – -
 [7].

-
, -

-
 ( ), -

-
. -

 – -
-

 [7, 8, 9].

 – 
, -

 [8].
, -

,
, -

, -
-

 [10]. -
-

 5–10%, 
 0,2–2,1

% [11, 12].  62%  50
-

 [13].
,

, -
. -

-
, ,

, . -

 [14]. -
:
-

, , -
, « », 

 [15].

 [7, 8], -
-
-

, , , -

.
-
-

. -
-
-
-
-



1114

-
, -

. ,
-

, , -
, -

-
.

.
: -

-
-

 « »
» -

 ( ), 
-

.

 61 
 ( ).

-
 68,21±10,85  (45–85), -

 42 (68,85%)  19
(31,15%) .  54 (45,38%)

 « »  65 (54,62%)
 « » .

-
 48  (93 ).

-
 54,60±15,37  (17–81), -

 39 (81,25%)  9
(18,75%) .

-
 ( -

) -
 ( -

3- .
).

-
-

.

:  (
– , -

),
, -

, ,
, -

 60  90 , ,
) -

,
,  ( -

),
, -

, -
).

-
-

 (OCT
Stratus 3000 Carl Zeiss, )
(VISUCAM Carl Zeiss, )

.
-

 RetCam
II (Clarity Medical Systems, ), -

 –  VISUCAM  PRO  NM™
(Carl Zeiss, ).

. -
.

, -
-

 – ,



1115

5 2010  18

.

 ( -
)

 (
5 ),

-
.

-
-

. , -

, -
-
-

 ( -
).

, , -
 ( -

 – 
).

-
.

.

.
-
-

, -
.

-
-
-

.
-

-
. -

,
 15–20 .

-
-

, -
,

.
-

,

.
, -

-
-

.

.
-

.

.

. -

, .

, -
.

-
-

,
 « » -

. -

;
; . -

-
, -

,

. -
,

, ,



1116

. -
.

 RetCam

, -
-

.
-

,  – -
-

.
-

. , -
, -

.
-

 ( ),
-

,  – 
.

.
-
-
-
-

 5 . -
-
-

,
.

 « » -
-
-
-

 +15  +20 .

 +3+4 .
 -3-4

. -
, -

.

-
 STATISTICA  6.0

(StatSoft, Inc. ).
-

. -
-

 (M) 
 (s) 

 M (s). -
,

, -
 ( )

(25-  75- ). -

: -

, -
.

 p<0,05, -
.

 « »

 21 (34,43%) -

» ,  28 (45,90%) -
 « »

,  12 (19,67%) -
 « »

,  « ».
 54  « »

-



1117

5 2010  18

 0,43 (0,37) (  0,01  1,0).
-

 1.
-

 54  « »  17
(31,48%) 

 – ,
-

,
 [9].

,  20 (37,04%) 
-

 18 (33,33%) , -
, -

-

,
, -
.

,

-
,

 « » -
-

, , -
.

 52,94% -
,

, -

-
-
.
,

.
 38 (70,37%) -

 – 
, -

-
 ( -

) -
-

 [9].  31

(57,41%) -
.

, -
, , -

, -
 17 (31,48%) .

-

,
, -

 8 (14,81%)  13 (24,07%)
.

. , -
,

, , -
,

-
, -

-
.

-
.

-
 2.

(74,19%),  – 
(84,71%). , -

,  (p=0,0053), -
.

 1

(n=54)
%

 0,01 0 -
 0,05 7 12,96
 0,1 8 14,82
 0,4 13 24,07
 0,8 10 18,52

 0,8  1 16 29,63

 « »



1118

75%  92,31% ,
 35,29%

. ,
,

-
 (p=0,2958), -

-
 (p=0,0038).

-
 « -

» , ,
,

-
.

 30 (55,56%) -
-

, -

,

-
.

-
. -

11 (20,37%) , -

-
 30 (55,56%) -

 (  3). 

.

»
 65  « »

 2
 « »

 3

, ,

30 30
17 17
- 9
- 11

 ( ) 47 97

,
 « »

(n
=3

8)

% % %

7 18,42 1 14,29 6 85,71
31 81,58 23 74,19 8 25,81

17 44,74 6 35,29 11 64,71
8 21,05 6 75 2 25
13 34,21 12 92,31 1 7,69



1119

5 2010  18

-
 0,13 (0,18) (  0,005  0,8).

-
 4.

 22 (33,85%) -
,  19 (29,23%) – -

-
.

 « » , ,
 « », 

 26 (40%) .

»
 5.

-
,  (p=0,0115), 

,
(p=0,0271).

-
 31 (47,69%) 

», 
.

»  67,74%
. ,

 « »
, -

.
,

,
-

, « » – -
, -

 [9]. -
 « »

 (p=0,0289).
-

 23 (35,38%)
, -
 38 (58,46%) 

 18 (27,69%) -
.

-
 « »

 6, 

.

,
-

,

 4

(n=65) %

 0,01 2 3,08
 0,05 27 41,54
 0,1 9 13,85
 0,4 22 33,85
 0,8 3 4,61

 0,8  1 2 3,07

 « »

 5
 « »

(n
=2

6)

% % %

10 38,46 2 20 8 80
16 61,54 12 75 4 25

13 50 4 30,77 9 69,23
13 50 10 76,92 3 23,08



1120

 (p=0,0035).
-

 22 (33,85%) 
 (14 ) -

 (8 ) .
-

 4 (18,18%) . -
-
-

. -
 9 (40,91%) .

-
, -

-
. , -

,

. ,

(p=0,1018), -
 (n=22), -

. -
-

,

.

, -
-
-
-
-

 (5 ).

-
, -

.
-

, -
-

, , -
,

,
, -

.
-

,  4 (6,15%) 
-

,
-

.
 48 (73,85%) 

(p<0,001) , -
-

.
, ,

-
 29 (60,42%)

 36 (75%).
, -

, ,
(12 ), -

. -
-

.
-
-

 (p<0,001).

 6

19 19 38
4 23 27
23 42 65

 « »



1121

5 2010  18

-
-

 (15 ).
-

 12 -
-
,
-

.
-
-
-

. -
-
-
-

,
.

-

-
.

 « »
 7, 

.

-
,

-
-
-

, -

 « » .
-

. , -
-

, ,
-

, . -
,

-
-

, ,
,
-

.
, -

,
-

. ,
-

, -
.

 85 -
 (  8). -

.
, -

, -
,

, -
-

.

 7

23 27 50
2 13 15

25 40 65

 « »



1122

 93  48 -

 10,78 (4,03) ,  – 28,02
(1,70)  (23-32).

0,38 (0,33). -
 9.

 33 (35,48%) 
-
,

 23 (24,73%)  – 
-

.

 83 (89,25%) -
-

,
,

.

-
,

, -
 75 (80,65%) .

-
: -

 38 (50,67%)
,  37 (49,33%) -

 (p=0,8068).

-
 83,33% .

-
-
-

,  35
(37,63%) 
 16 (17,20%) -

, -
.

,  (6 ),
-

,

 [9], 
. -

, ,
, -

.
 13 (13,98%) -

-

 8
,

 « »

(n=93) %

 0,01 4 4,30
 0,05 12 12,90
 0,1 7 7,53
 0,4 31 33,33
 0,8 22 23,66

 0,8  1 17 18,28

 9

»  (n=65)

9 19 18 12 15 12

, % 13,85 29,23 27,69 18,46 23,08 18,46



1123

5 2010  18

, , -
-
-

 12 (92,31%) -
; -

-
.

», 

 [9], 
 16 (17,20%) -

, -
-

, -
-

 14 (87,50%) -
,  36 (38,71%) -

 « » . -
,

,
(p<0,001).

 « -
»  10,

-
.

,

, -

-
.

,

, -
, -

, -
-
,
-

.

 +15  +20 -
-

.
-

,
-

.
-

, -
. -

, -

:

·  52,94% -
, -

.

· -
,

(p=0,0053); -
-

 (p=0,0038).

· -
-

 (p<0,001). 
, -

 (p=0,0035).

·

 10

»
 «

»
 « »

14 36 50
2 41 43
16 77 93



1124

-

(p<0,001).

·  « -
» ,

 (p<0,001).
-
-

,
,

-
.

, -
, , , -

.

1. Global data on visual impairment in the year 2002 /
S. Resnikoff [et al.] // Bulletin of the World Health
Organization. – 2004. – Vol. 82, N 11. – P. 844-851.
2. Global Initiative for the Elimination of Avoidable
Blindness: action plan 2006-2011 // World Health
Organization [Electronic resource]. – 2007. – Mode
of access: http://www.who.int/blindness/
Vision2020_report.pdf. – Date of access:
15.02.2009.
3. Changes in visual acuity in population over a 10-
year period. The Beaver Dam Study / R. Klein [et al.] /
/ Ophthalmology. – 2001. – Vol. 108, N 10. – P. 1757-
1766.
4. Williams, R. A. The psychosocial impact of macular
degeneration / R. A. Williams, B. L. Brady,
R. J. Thomas // Arch. Ophthalmol. – 1998. – Vol. 116,
N 4. – P. 514-520.
5. , . . -

 /
. . , . .  // VI . .

: . . . / . . . . -
. – ., 2007. – . 416-422.

6. , . . -
. ,  /

. . , . A.  // KOFT 

Àäðåñ äëÿ êîððåñïîíäåíöèè

. – 2009. –  1. – . 42-45.
7. , . .  /

. .  // : .
/ . .  [ .]; . . .  [

.]. – .: , 2008. – . 31.7. –
. 623-637.

8.  / -
,

, -
 // -

. . . Ex libris. – .: 
, 2009. – 84 .

9.  / . .  [ .];
. . . . – .: ,

2008. – 424 c.
10. Morphology and Long-term Changes of Choroidal
Vascular Structure in Highly Myopic Eyes with and
without Posterior Staphyloma / M. Moriyama [et al.]
// Ophthalmology. – 2007. – Vol. 114, N 9. – P. 1755-
1762.
11. , .

: . . / . , . ,
. ; . . . . , . . -

. – .: . , 2007. – 496 c.
12. Characteristics of Peripapillary Detachment in
Pathologic Myopia / N. Shimada [et al.] // Arch.
Ophthalmol. – 2006. – Vol. 124, N 1. – P. 46-52.
13. Etiology of choroidal neovascularization in young
patients / S. Y. Cohen [et al.] // Ophthalmology. – 1996.
– Vol. 103, N 8. – P. 1241-1244.
14. Factors associated with the development of
chorioretinal atrophy around choroidal
neovascularization in pathologic myopia / A. Kojima
[et al.] // Graefes Arch. Clin. Exp. Ophthalmol. – 2004.
– Vol. 242, N 2. – P. 114-119.
15. Fried, M. A natural history of Fuchs’ spot: a long
term follow-up study / M. Fried, A. Siebert, G. Meyer-
Schwickerath // Doc. Ophthalmol. – 1981. – N 28. –
P. 215-221.

 23.08.2010 .

210023, Ðåñïóáëèêà Áåëàðóñü,

ã. Âèòåáñê, ïð-ò Ôðóíçå, 27,

Âèòåáñêèé ãîñóäàðñòâåííûé

ìåäèöèíñêèé óíèâåðñèòåò,

êàôåäðà îôòàëüìîëîãèè,

òåë. ðàá.: +375 212 27-16-58,

e-mail: marija@tut.by,

Ìîðõàò Ì.Â.


