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Videofluoroscopy in Macular Disease

S. T. D. ROXBURGH and W. M. HAINING

Dundee

Summary

Fluorescein Angiography has contributed immensely to our understanding and
management of macular disease. Ridley’ first introduced the concept of television
ophthalmoscopy and in 1973 Van Heuven and Schaffer? reported the value of
videofluoroscopy using a low light level system and an image intensifier. Major
advances in electronic imaging technology since then have permitted high quality
videofluoroscopy to be developed® in particular the integral silicone intensified tube
(SIT) allowed ultra low light levels to be recorded.

A videofluorography system has been in routine use in our department for the
last six years and we have found it to have certain advantages over conventional
photography in macular disease. In this presentation we demonstrate some of

these.

Our present system (Fig. 1) links the stereo-
ophthalmoscope 110 from V. E. B. Carl Zeiss
Jena GDR via a beam splitter with a specially
designed adaptor to a low light level mono-
chrome television camera (Badger 25 SIT).
The advantages of videofluoroscopy over
conventional photographic recording are

listed below (Table I).

(1) The whole dye transit is recorded. The
complete fluorescein run is shown. Dye
entry is never missed and the real-time
dynamic aspects of the transit can be fully
appreciated. Abnormal or delayed vascu-
lar filling and the evolution of extravascu-
lar fluorescence are vividly demonstrated.
The motility of certain lesions is seen.
This is of particular value in pulsatile
lesions and the movement of emboli in the
retinal vascular tree may also be
recorded.

(2) Immediate result. The angiogram may be
observed simultaneously. There is no
delay due to photographic processing
allowing immediate management
decisions and laser treatment.

(3) Cost saving. Considerable saving in the

cost of photographic materials and techni-
cians’ time may be made. Videotapes are
relatively cheap and may subsequently be
edited and re-used.

(4) Patient acceptability. The silent low light
level system reduces patient discomfort
stress during the angiogram. The reduced
light level may also have implications
regarding light toxicity in already com-
promised maculae.

(5) Simple to operate. The system may be
operated with minimal instruction with-
out the need of skilled technical
assistance.

(6) Quantitative analysis of the image. Com-
puterised digital analysis of the electronic
image is possible and allows blood flow
parameters to be measured.*

The disadvantages of the system are the loss
of resolution compared with conventional
photography, and the inability to have a per-
manent record in the patient’s file. The resol-
ution is about a quarter of that achieved by
high speed photographic film.2

The loss of resolution has not proven a prac-
tical problem. Although capillary detail is not
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Fig. 1. Video camera set up showing Badger SIT camera mounted on television ophthalmoscope with video-

recorder set at stop frame.

as good as that seen with photographic tech-
niques the video film is adequate for clinical
purposes.

With regard to macular disease, video-
fluoroscopy has two main applications; diag-
nostic and therapeutic.

Diagnostic

The dynamic display allows pulsatile lesions
to be demonstrated. Figure 2 shows a hypo-
fluorescent macular lesion in a patient with
the maculopathy of ageing. On funduscopy
the lesion appeared to be a small subretinal
haemorrhage. Throughout the fluorescein
angiogram the lesion was pulsatile and
remained densely hypofluorescent, blocking
underlying choroidal fluorescence. We
believe such a lesion has not previously been
described and its nature can only be surmised.
It appears to be an encapsulated haemor-
rhage, the surrounding normal choroid giving
rise to the pulsation. Subretinal neo-
vascularisation subsequently appeared at the
site of the haemorrhage. The pulsatile nature
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of the lesion would not have been appreciated
by conventional photography.

The real-time display of extravascularisa-
tion of fluorescein allows appreciation of cer-
tain macular lesions. For example the case of
pigment epithelial rip illustrated in Figure 3
shows very clearly the early marked hyper-
fluorescence of the bare choroid contrasting
with the dark band due to the presumed rolled
edge of the pigment epithelium and the late
pooling of fluorescein under the pigment epi-
thelial detachment superiorly. These features
are uniquely demonstrated by video-
fluoroscopy.

Table 1 Advantages and disadvantages of
videofluoroscopy
Advantages Disadvantages

Loss of resolution
Record not possible in
patient’s file

Whole dye transit
Immediate result
Cost saving

Patient acceptability
Simple to operate
Quantitative analysis
possible
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Fig.2. Fundus photograph (2a) and photograph of the videofluorogram (2b) from a patient with the maculopathy
of ageing. The hypo-fluorescent lesion (arrowed) was pulsatile throughout the angiogram and corresponds to the
red subretinal lesion seen on fundoscopy.
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Fig. 3. Photograph from the videofluorogram of a pigment epithelial rip.

Therapeutic
We find videofluroscopy a valuable aid in
delineating areas requiring laser treatment.
Argon laser has been proven to be of value in
the management of ageing macular degenera-
tion complicated by subretinal neovascular
membrane formation out with the fovea.>¢’
Prior to treatment fluorescein angiography
is essential in delineating the membrane.
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Videofluoroscopy typically demonstrates the
lacy or cartwheel appearance of the mem-
brane with early filling and late leakage.
Atypical membranes may present as ‘hot
spots’ which show gradually increasing fluo-
rescence. In such cases if there is supportive
clinical evidence of subretinal neovascularisa-
tion (SRNV) in terms of lipid or blood around
the leaking focus, treatment has been advo-

Fig.4. Fundus photograph (4a) and photograph of a videofluorogram (4b) of a patient with a treatable subretinal
neovascularisation complicating the maculopathy of ageing. The central black circle on the fluorogram corre-
sponds to a diameter of 400 . and allows assessment of treatable lesions.
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‘ oL i it
Fig. 5. Videofluorogram of the same case as Fig. 4 one year later. The original focus of SRNV is well treated and a
fresh neovascular fan is evident. Figure Sa is in the early venous phase and figure 5b is in the late venous phase.
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cated.® Having diagnosed SRNV it is impor-
tant to determine the location of the
membrane accurately with respect to the
fovea since treatment of membranes with
argon blue/green laser greater than 200 u from
the centre of the foveal avascular zone is of
benefit.”¢ To determine the distance of the
SRNV from the fovea the Macular Photo-
coagulation Study Group® used a magnifier
with a reticule adaptor and the Moorfields
Macular Study Group used a measuring grid
based on the optic disc diameter.® Alter-
natively one may assume the diameter of a
major retinal vein to be 170 u and make cal-
culations accordingly.® We have used a simple
circle corresponding to 400 u based on aver-
age readings of retinal diameter on the video
screen (Fig. 4). These distances, however, are
approximate and subject to great biological
variation.

The circle can be centred over the darkest
point on the angiogram corresponding to the
foveal avascular zone. Conventionally the flu-
orescein angiogram used requires to be less
than 72 hours old and has preferably been
taken on the same day. Selected frames are
projected while treating to aid precise
localisation. Alternatively an accurate draw-
ing is made. The use of video fluoroscopy
simplifies management.

The videotape can be run in the laser room
immediately after the fluorescein angiogram
and set at stop frame early in the dye transit.
The neovascular complex can be precisely
located with reference to retinal vessels and
other visible landmarks and treatment
applied. We use the technique advocated by
Singerman.!” The neovascular complex is out-
lined with 100 u burns and then treated with
heavy 200 u burns. Angiography is repeated
two weeks after treatment. Figure 4 shows
early frames from a treatable case. The treat-
ment was applied heavily over the leakage
area and the surrounding haemorrhage. The
patient retained a good acuity for one year but
subsequently developed a fresh subfoveal
focus. Figure 5 demonstrates clearly the neo-
vascular fan and the previously successfully
treated area.

We have found videofluoroscopy a quick
and convenient aid in treating macular
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lesions. We have used SRNYV to illustrate the
technique but it is applicable to all treatable
macular disease.

Conclusion

We have found our present system to have
certain advantages over conventional photo-
graphic fluorescein angiography in relation to
macular disease and would highly recommend
the system, especially to those working in
departments without good photographic
back-up.

For the future, electronic image analysis
may provide quantitative data of video-
fluorography, increasing our understanding of
macular disease further.

We wish to thank Mrs. Angela Ellingford for her
valuable assistance and advice in preparing this
paper and Mrs. Allene Gearce for typing the
manuscript.
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