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TREATMENT OF DIABETIC RETINOPATHY BY
LIGHT-COAGULATION*
A PRELIMINARY STUDY

BY

PAUL C. WETZIG AND JAMES T. WORLTON
Colorado Springs Eye Clinic, U.S.A.

THE idea for the treatment of advanced diabetic retinopathy by light-coagula-
tion was first introduced by Meyer-Schwickerath (1954) of Essen, Germany.
The instrument used was the light-coagulation apparatus developed by
Dr. H. Littman and manufactured by the firm of Carl Zeiss.
Some of the changes in diabetic retinopathy are similar to those found in

the retina in certain other neovascular diseases which are benefited by light-
coagulation. These include Leber's aneurysms, Eales's disease, and angio-
matosis. Since it has been established that light-coagulation can destroy
certain vessels within the eye and that firm chorio-retinal adhesions can be
formed, it was felt that this treatment might be of some value in reducing the
incidence of recurrent intra-ocular haemorrhage and detachment of the retina
associated with this disease.

Material and Method
This series consists of 28 patients (42 eyes) involving a total 117 treatments.

There were seventeen women and eleven men, their ages ranging from 26 to 78
years. They all had advanced diabetic retinopathy as manifested by retinitis
proliferans and a history of recurrent haemorrhage into the vitreous, and were
referred by physicians, who continued their medical management while the light-
coagulation therapy was being evaluated. The eyes were observed for from 12 to
43 months after treatment.
A pertinent medical history was taken, including the onset of diabetes, the onset

of ocular symptoms, and the degree of control. Careful and complete physical
examination of the eye was carried out to find the best correctable visual acuity
and the visual fields when feasible, with slit-lamp examination, ophthalmoscopy,
tonometry, and serial retinal photographs.
The light-coagulation was performed under local anaesthesia using 2 per cent.

retrobulbar Xylocaine, the pupil being maximally dilated before each treatment.
The amount of light delivered to the involved area was varied in each case accord-
ing to what was felt to be the minimal reaction necessary to produce a mild retinal
burn. This was altered somewhat depending upon the degree of abnormality of
the lesion being treated. The light was directed to the geographic site of the retina
showing the maximum diabetic involvement. An attempt was made to delimit
the retinitis proliferans and to obliterate the neovascular tissues. Care was taken
to avoid the macular and paramacular regions. Proliferation on the nerve head was
not treated directly. Aneurysms and vessels suspected of recent haemorrhage were
coagulated. In general, the course of the large vascular trunks where the proli-
feration or neovascularization was most prominent was followed, treatment being

* Paper given at the joint meeting of the Irish Ophthalmological Society and the British Diabetic Association held
at Dublin on April 25 to 27, 1963.

539

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bjo.bm

j.com
/

B
r J O

phthalm
ol: first published as 10.1136/bjo.47.9.539 on 1 S

eptem
ber 1963. D

ow
nloaded from

 

http://bjo.bmj.com/


PAUL C. WETZIG AND JAMES T. WORLTON

directed to either side of the main vessels. It was thought at first that it would
be more objective, in bilateral cases, if only the more involved eye was treated.
However, after one year, it was found that in three of these patients the treated eye
was the only remaining seeing eye. In view of this, and because the involvement of
each eye varies so much, this course was abandoned, and both eyes were treated
when this appeared to be indicated. Each eye received an average of three treat-
ments with intervals of2 to 3 months between treatments. Three patients received
only one treatment and one patient received eight. After the first treatment most
patients were hospitalized for 4 to 7 days with rest in bed and binocular dressings.
At the follow-up examination the best correctable visual acuity and visual fields

were determined, and ophthalmoscopic examinations made. Serial photographs
were again taken in all cases.

Subjective symptoms, including awareness of peripheral field loss, scotomata,
and photopsia, and evidence of recurrent bleeding into the vitreous, were also noted.

It was found that the intensity of light-coagulation used produced a well-circum-
scribed scotomatous defect rather than a sector defect in the visual field. This was
demonstrated both by perimetry and by the after-image phenomenon. Most of
the patients were not aware of any loss in the field of vision after treatment.

Complications.-These were infrequent, the chief being retinal haemorrhage,
which occurred in one case immediately after treatment. Fortunately the bleeding
was mild and cleared without permanent visual impairment. In a second case
there was a delayed haemorrhage into the retina after 3 days, resulting in macular
involvement with deterioration of central vision. The only other complication
was direct involvement of the macular region by light-coagulation resulting in
central visual loss in one patient.

Results
It is very difficult to evaluate the effectiveness of any treatment in a disease

such as diabetic retinopathy which is known to undergo spontaneous re-
missions and exacerbations. It is fair to assume, however, that retinitis
proliferans and neovascularization do not, as a rule, undergo spontaneous
regression and that the overwhelming majority of patients with retinitis
proliferans become blind in the course of 3 to 5 years.
The results were evaluated by dividing the course of diabetic retinopathy

into three main categories:
(1) Eyes in which the progress of the disease was "apparently arrested".
(2) Eyes in which it was felt that treatment delayed the progression of the disease.
(3) Eyes which showed no benefit from the treatment.

(1) Six patients fulfilled the criteria for inclusion in the first category: stabiliza-
tion of vision, obliteration or retardation of the progress of retinitis proliferans,
absence of haemorrhage into the vitreous, disappearance of exudates, and dimi-
nished venous congestion and retinal oedema.

All were observed for a minimum of 31 months after treatment.

(2) Seventeen patients formed a more nebulous group, in which the factor of
spontaneous remissions had to be more strongly considered. They demonstrated
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a slowing in the progression of the disease according to the criteria established
in the first category.

(3) The third group of five patients showed no benefit, but demonstrated a rapid
progressive loss of retinal integrity leading to blindness.

In Groups (2) and (3) ocular complications of diabetes other than retinopathy
(including cataract formation, rubeosis iridis, and secondary glaucoma) played a
role in the diminished visual acuity.

This series is too small and the length of follow-up too short to arrive at
any statistical conclusions, but certain clinical observations merit further
elaboration.

In some cases moderately elevated retinitis proliferans can be arrested, but
the vessels projecting into the vitreous continue to be active and appear to be
unaffected by the light, some of them remaining an apparent source of
haemorrhage into the vitreous.

Flat retinitis proliferans can be completely obliterated. It is known that
certain phases of diabetic retinopathy, such as the development of aneurysms,
exudates, venous congestion, and retinal oedema are spontaneously reversible,
but the clinical impression of the benefit of light-coagulation in these patients
was determined by the fact that the condition was progressive for many
months before treatment, and that soon after the treatment there was a
remission.

This gives rise to many interesting theoretical speculations regarding the
pathogenesis of diabetic retinopathy. It may lend some credence to the
theory that the primary cause of the disease is retinal anoxia. Similar
changes of retinal neovascularization and proliferation are found in retro-
lental fibroplasia and also after central venous thrombosis. It would appear
that the light-coagulation removes the stimulus for the progressive phase of
diabetic retinopathy by the destruction of certain retinal elements. There
may be a certain "local factor" in the development of this disease.

In conclusion, it has been observed that the course of diabetic retinopathy
is somewhat similar to that of Leber's aneurysms, Eales's disease, and angio-
matosis. The effect of light-coagulation on diabetic retinopathy is similar
in many aspects to its effect on these other diseases. The course demon-
strated by some of the patients in this series indicates that this treatment is of
value in preserving vision in some cases and in delaying the course of the
disease in others. In view of the minimal risk involved with proper tech-
nique, it is felt that this method deserves further study.
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