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EVALUATION OF VISUAL OUTCOME AFTER LASER
TREATMENT IN BRANCH RETINAL VEIN OCCLUSION
COMPLICATED BY MACULAR EDEMA

S.  P IERMAROCCHI ,  T .  SECATO and E.  MIDENA
Centro per lo Studio ed il Trattamento della Retinopatia Disbetica e delle
Vosculopatie Oculari, Institute of Ophtholmology, University of Paduo, Italy

Introduction

Branch retinal vein occlusion (BRVO) is an important cause of visual loss among
people over 50. After diabetic retinopathy, it appears to be the most frequént retinal
vascular disorder.  Af ter  the acute onset of  the thrombosis,  two symptomat ic phases
are commonly seen. In the acute phase visual symptoms are usually present when a
temporal branch is involved; they can be due to macular hemorrhages, macular ede-
ma (MO) or macular ischemia. In the chronic phase retinal hemorrhages gradually
reabsorb and collateral shunts develop; if present, retinal ischemia in the affected
area becomes visible in this phase. In relation to the capil lary non-perfusion, retinal
neovascularization can be observed. These new vessels can easily produce vitreous
hemorrhages. Furthermore, depending on the effectiveness of collateral vessels,
di f ferent degrees of  MO are present.

Many authors suggested a possible role of  photocoagulat ion therapy in reducing
progressive v isual  loss in the chronic phase of  BRVO.I-3 However,  re lat ively few
tr ia ls have been performed to date.4-6

A im

The aim of this study is to evaluate the effectiveness of laser treatment in pre-
serving visual  funct ion in a group of  pat ients wi th BRVO compl icated by MO.

Subjects and methods

Thir ty- two subjects af fected by BRVO compl icated by MO, wi th or wi thout neo-
vascularization have been submitted to photocoagulation. Depending on the age of
the thrombosis they were div ided into two groups: group A included l7 pat ients wi th
BRVO of relat ively recent appearance; group B included l5 subjects wi th long-
standing BRVO (Tables I and 2). Two main indications were considered for treat-
ment: (I) MO with visual acuity (VA) less than 0.6; (2) MO associated with neovas-
cularization. Both groups were compared with two control groups of subjects having
BRVO with clinical features similar to those of the treated eyes, but not submitted
to photocoagulat ion (Group Ac and Group Bc respect ively) .  Informed consent was
obtained. A blue-green 'Coherent '  argon laser was used. 0.2 sec,  300 to 500 pm,
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TABLE I

Time elapsed f rom the onset  of  BRVO
up to the laser t reatment

Time elapsed f rom the laser t reatment
up to last  contro l

T ime  c lapsed  f rom the  onse t  o f  BRVO
up to  l as t  con t ro l+

G r A

Gr  A t '

1 4  m o .  ( 6 - 2 8  m o . )

1 4  m o .  ( 5 - 3 7  m o . )

2 7 . 5  m o .  ( 1 4 - 4 9  m o . )

*  NB:  V isua l  acu i t l ' '  a t  l 4  mon ths  f rom the  onse t  o t 'BRVO i s  a l so  ava i l ab le  i n  th i s  g roup .

TABT-E  2

Time elapsed f rom the onset  of  BRVO
up to laser t reatment

Time elapsed f rom the laser t reatment
up  to  l as t  con t ro l

T ime  e lapsed  f ' r om the  onse t  o f  BRVO

G r B

Cr Bt

6 . 6  y r .  ( 4 . 1 - l T  . 4  y r . l

1 . 7  r  r .  ( 0 . 3  -  4 . 5  y r . ;

7 . 8  y r .  ( 5 -  l 2  y r . )

scattered spots were applied to the affected retinal area where vascular abnormalit ies
could be observed (non-perfused ret inal  areas and leaking capi l lary abnormal i t ies).
The eyes were re-evaluated three months af ter  t reatment wi th f luorescein angio-
graphy. Addi t ional  burns were appl ied i f  leaking areas and foveal  edema persisted.
A complete ophthalmological  examinat ion was per iodical ly performed. Mean
fol low-up af ter  t reatment was l4 months (5 to 37 months) in Group A and 1.7 years
in Group B (0.3 to 4.5 years).  Only var iat ions of  two l ines or more were considered
signi f icant.  The chi-square test  was used for stat ist ical  analysis.

Resul ts

Group A vs Group Ac

Modif icat ions of  the v isual  acui ty as regards improvement,  worsening or no change
of VA are descr ibed in Table 3.  Simi lar  resul ts are obtained when subjects are dis-
t r ibuted among three classes of  VA (0.1 or less,  0.2 to 0.4,  0.5 or more) (Table 4).

Group B vs Group Bc

Modif icat ions of  v isual  funct ion are summarized in Table 5.  Distr ibut ion according
to three classes of  VA is shown on Table 6.  In Group Bc no modif icat ion of  VA was
observed dur ins  the  s tudv .
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TABLE 3

MODIFICATIONS OF VISUAL ACUITY AT THE END OF THE STUDY (GROUP A VS
GROUP AC)

Improved No change Worsened

Croup  A  10 (58 .890)  7 (4 l .2Vo)  0  17 (10090)

Croup  Ac  2 ( l  l . 890 )  l 3 ( ' 76 .4V0)  2 ( l  L8Vo)  17 (10090)

p  <  0 .02

T A B L E  4

DISTRIBUTION OF SUBJECTS ACCORDING TO THREE CLASSES OF V ISUAL ACUITY

<  0 . t  0 . 2 - 0 . 4  >  0 . 5

^  VA a t  t ime  o î  t rea tmen t  4 (23 .5Vo)  8 (41W0)  5 (29 . -s9o)  17 (10090)
u roup  A  

VA a f te r  t rea tmen t  2 ( l1 .890)  5 (29 .5V0)  l 0 (58 .70 lo )  17 (10090)

^_^ . ._  ^ .  \ 'A  a t  14  mon ths  4 (23 .5V0)  8 (47V0)  5 (29 .5V0)  17 (100070)
L r roup  Ac  

VA a t  27 .5  n ron ths  4 (23 .590)  8 (47w0)  5 (29 .5v0 )  17 (10090)

N . S .

T A B L E  5
N I O D I F I C ' A T I O N S  O F  V I S L I A L  A C U I T Y  A T  T H E  E N D  O F  T H E  S T U D Y  ( G R O U P  B  V S  G R O U P  B C

lrttproved lvo c'hang,e Worsened

(ìror . rp B 4(27ots1

( ì roup  Bc

I 0(67 qo )

20( l00ob)

l (6o/o ) I  5(  l00.qo )

20( l00ozo )

7r  < 0.02

T A I l L h  6

D I S T R I B U T I O N  O F  S U B . I E C T S  A C C O R D I N G  T O  T H R E E  C L A S S E S  O F  V I S U A L  A C U I T } '

<  0 . I  0 .2  0 .4  : .  0 .5

/ . - .  _  _  D .  \ ' A  a t  t i m e  o f  t r e a t m e n t  6 ( 4 0 ù h )  5 ( 3 3 o f t )  4 ( 2 7 V 0 )  l 5 ( l 0 0 m o )
I ' r ' t ) t r l  t 1c  

VA a f ' t e r  t rea tn len t  7 (47u i11  I  2 (  l 3u ro )  6 (40u i0 )  l 5 ( l 00u ro )

Group  l l c  VA dur ing  thc  s tudy '  7 (35010)  9 (45010)  4 (2090)  20 (100ù '0 )

N . S .

Discussion

The appearance of  a BRVO on the temporal  s ide usual ly corresponds to a s igni f i -
cant decrease of  VA.

During the recovery phase, a part ia l  recanal izat ion of  the occluded vein and the
format ion of  col lateral  shunts produce an improvement in blood circulat ion in the
affected ret ina.  This fact ,  a long with the reabsorpt ion of  ret inal  hemorrhages, deter-
mines a spontaneous increase of  VA. Dur ing the chronic phases late compl icat ions
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TABI-E 7

VISUAL ACUITY MODIFICATION IN
RETINAL  CAPILLARIES

RELATION TO THE INTEGRITY OF PERIFOVEAL

Improved No change

Li t t le or  no change of  PRC

Heavy changes of  PRC

I 3(  10090)

4 (10090)

N . S .

usual ly take place, í .e. ,  MO and ret inal  neovascular izat ion.  MO can lead to a s low
and time-dependent deterioration of visual function. To evaluate the possible role of
laser t reatment,  a control led t r ia l  is  consequent ly needed. In our study we have
separated BRVO of relatively recent appearance (Group A and Group Ac) from long-
standing BRVO (Group B and Group Bc). According to m'any authors4'7'8 laser
treatment was considered at least six months after the acute onset of the thrombosis.

If extensive treatment was required, photocoagulation was distributed in two ses-
sions, to avoid excessive retinal reaction. In the first session laser burns were applied
to the posterior part of the affected area. According to our experience this can protect
the macular zone from reactive edema when extensive treatment is subsequently
given to the remaining retina. In our study a significant improvement has been ob-
served in the t reated groups compared with control  groups. The integr i ty of  per i fov-
eal retinal capil laries seems to be of particular importance. Those patients with
breakdown of perifoveal capil laries showed litt le or no improvement of visual func-
tion (Table 7). Even though some positive results have been registered, less evident
visual changes have been observed in Group B. Considering the duration of the reti-
nal changes, the mean follow-up is relatively short. This fact does not allow us to
draw final conclusions on the effectiveness of laser treatment in obtaining visual im-
provement by resolv ing MO in th is stage of  the disease. In our opinion, better
responses to photocoagulation can be expected in early retinal changes than in older
steady thrombosis.  However,  there is no evidence in our study to conf i rm this
hypothesis.  Apart  f rom a transient increase of  MO in some eyes, no other s igni f icant
compl icat ion has been descr ibed. In our study no case of  v isual  loss was due to v i t re-
ous hemorrhage. Evolut ion of  new vessels was not one of  the objects of  the study.

Conclusions

From this study we can conclude that laser treatment is effective in maintaining
good VA when MO is of relatively recent appearance. Further investigations are
required to evaluate the role of  photocoagulat ion in long-standing BRVO.
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