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Fig. 4a Lateral view of the left coommon carotid artery
injection. There is early filling of the posterior cavernous
sinus (curved arrow)
Fig. 4b Frontal view of left common carotid artery
injection with manual cross-compression of right carotid
artery. Early filling of cavernous sinus is seen medially
(arrow)

Fig. 5 Coinplete resolution_
postoperatively of proptosis,
chemosis, conjunctival injection,
a1(1 ociuloniiotor restriction

ocular surgery, trauma, obvious focal infection or
haemorrhage, and traction effects in a phthisical eye.
It has been associated with many local ocular as
well as systemic diseases (Schepens and Brockhurst,
1963; Gupta et al., 1965). Common among these
has been ocular inflammation: iridocyclitis, tenonitis,
and scleritis.

Spontaneous choroidal detachment most com-
monly presents over the age of 55, with a predilectioni

for males. Presenting symptoms consist of visual
impairment often associated with pain, photo-
phobia, and epiphora. Visual loss of significant
degree is commonly associated with shallowness of
the anterior chamber, hypotony, retinal venous
stasis, and contraction of the visual field. Additional
signs included: increased intraocular pressure,
proptosis, conjunctival injection, and non-
rhegmatogeniouls retinal detachment. The course is
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often characterised by remission and recurrence of
symptoms.
A number of theories have been considered with

regard to the aetiology of spontaneous exudative or
serous choroidal detachment. Although its cause
remains elusive, it is generally accepted that a
vascular process producing choroidal congestion is
the source of transudation, which results in the
choroidal separation (Verhoeff and Waite, 1925;
Capper and Leopold, 1956; Lewallen, 1957; Cogan,
1960; Davis et al., 1973; Scheie and Morse, 1974).
This concept is experimentally supported by Aaberg's
work in the owl monkey (Aaberg, 1974). Most
authors agree that many diseases can produce this
'vasculopathy'. This has led Velzebor (1960) to
suggest that choroidal detachment should be
considered a symptom rather than a separate clinical
entity. Perhaps spontaneous choroidal detachment
should be considered a secondary clinical entity
symptomatic of a primary disease productive of
significant alterations of intraocular haemodynamics
which include changes in choroidal vascularity
capable of inciting transudation.

Carotid-cavernous sinus fistulae with their high-
flow arteriovenous communication have been easily
recognised since Traver's initial description in 1811.
In recent years, with the advent of such major
advances in the technology of cerebral angiography
as selective catheterisation, magnification, and
subtration, a second type of arteriovenous com-
munication has been recognised (Hayes, 1963;
Takekawa and Holman, 1965; Mingrino and Moro,
1967; Clemens and Lodin, 1968a; Newton and
Hoyt, 1968; Rosenbaum and Schechter, 1969;
Newton and Hoyt, 1970; Taniguchi et al., 1971;
Houser et al., 1972; Aminoff, 1973; Schlezinger and
Schatz, 1973; Katsioris et al., 1974). These dural
arteriovenous fistulae are 'low flow' communications
between small meningeal branches of both the
external and internal carotid arteries and basal
venous sinuses, frequently the cavernous sinus or
its tributaries. Although the exact pathophysiology
of the dural arteriovenous fistula is obscure,
current theories include the spontaneous opening of
congenital arteriovenous shunts (Clemens and
Lodin, 1968b; Aminoff, 1973) and the rupture of
thin-walled dural arteries within venous sinuses
secondary to minimal trauma (Katsioris et al., 1974)
or straining (Taniguchi et al., 1971), with pre-
existent vascular disease playing an uncertain role
(Newton and Hoyt, 1970).
A clinical entity generally distinct from the more

florid ocular syndrome of carotid-cavernous fistulae
results from the 'low flow' character of these small
dural arteriovenous communications. The presenta-
tion is commonest over the age of 50, with an

apparent predisposition in women. The most
frequent presenting symptoms are headache or
orbital pain of unilateral occurrence and often
severe nature. Diplopia is usual and an ipsilateral
abducens paresis typically the source. Mild non-
pulsating proptosis, conjunctival injection, chemosis,
and increased intraocular pressure are generally
present.

Misdiagnosis early in the course is the rule.
Migraine, cluster headaches, endocrine exophthal-
mos, chronic conjunctivitis, episcleritis, iritis, and
orbital tumour have been the most frequent
diagnostic errors. The absence of an objective bruit
is widely accepted as the major pitfall in diagnosis.
A significant number of patients without an objective
bruit, however, will provide historical evidence for
one at some point in the clinical course. The
presentation of the fistula is spontaneous and the
course frequently characterised by remission and
recurrence of typical signs and symptoms. It may be
bilateral but most frequently is unilateral. Some cases
have been asymptomatic and incidentally indentified.

If spontaneous choroidal detachments and dural
arteriovenous fistulae have more than a chance
association, common signs and symptoms should be
definable, providing a plausible cause-and-effect
relationship. The cohesive elements must then gain
support from clinical observations. These criteria
appear to be satisfactorily confirmed in the following
discussion.

It is clear from the review of cases available in the
literature of both spontaneous choroidal detachment
and dural arteriovenous fistulae of the cavernous
sinus that a group of signs and symptoms are
common to selected cases of both clinical entities.
These include: mild proptosis, conjunctival injection,
orbital pain, moderate increase in intraocular
pressure, and evidence of retinal venous stasis.
Further, both share a spontaneous mode of onset
and a course frequently characterised by remitting
and recurrent symptomatology. Finally, both tend
to resolve spontaneously after periods measured in
weeks to months.
A single case reported by Woillez et al. (1967)

provides the only previous documentation of the
association of spontaneous choroidal detachment
and carotid-cavernous sinus fistulae. Their case
differs from ours in that it was a unilateral post-
traumatic carotid-cavernous fistula with the choroi-
dal detachment occurring in the ipsilateral eye
following a third surgical procedure directed at
obliteration of the 'high flow' fistula. Our case more
clearly substantiates a significant association, if not
cause-and-effect relationship, of spontaneous cho-
roidal detachment and 'low flow' dural arteriovenous
fistulae. Another case report of interest in the
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Table 1 Tabulation of documented andpossible cases of associated dural arteriovenousfistula and serous choroidal detachment

Conjunctival Oculomotor
Author Case Age Sex Clinical diagnosis Proptosis injection abnormality Pain

D Harbison 1 70 M Bilateral choroidal detachment and Yes Yes Yes Yes
O et al. bilateral dural A-V fistulae
C
U Cogan 1 53 F Bilateral retinal detachment and Yes Yes Yes Yes
M 1960 carotid-cavernous fistula (presumptive)
E
N Woillez 1 38 M Carotid-cavernous fistula, choroidal Yes Yes Not recorded Yes
T et al., and retinal detachment ipsilaterally
E 1967
D

Preisler 1 63 M Tenonitis-scleritis with ipsilateral Yes Yes Yes Yes
1964 choroidal detachment

Lewallen 1 103 M Orbital cellulitis or tumour, with Yes Yes Not recorded Yes
1957 bilateral exudative retinal detachments

Csillag 1 34 F Exudative retinal detachment. Yes Yes Yes Yes
1937 Tentative scleritis and MS

p
Horay 1 46 M Exudative retinal detachment. Yes Yes Not recorded Yes

0 1935 Tentative bilateral scleritis

S Scheie 1 28 M Spontaneous choroidal detachment No Yes No Yes
1974 2 64 F Spontaneous choroidal detachment Yes Yes No No

episcleritis

McClure 1 66 M Bilateral choroidal detachment No No No Yes

B 1967

L Ursin 1 63 F Acute glaucoma with choroidal No Yes No Yes
1965 detachment

E McDonald 1 61 M Choroidal detachment and dysthyroid Yes Yes No No
1964 exophthalmous

Fleischer 1 42 M Choroidal detachment R/O melanoma Not recorded Not recorded Not recorded Not recorded
1921 2 35 M Choroidal detachment, R/O intraocular Not recorded Yes Not recorded Not recorded

tumour

Karasek 1 32 F Posterior scleritis, retrobulbar neuritis No Yes Yes Yes
1935 and choroidal detachment

present discussion is that of Cogan (1960). He
presented an instance of bilateral exudative non-
rhegmatogenous retinal detachment occurring in
association with a presumed but unproved carotid-
cavernous sinus fistula. One wonders ifa spontaneous
choroidal detachment did not precede the retinal
separation. In addition the clinical picture reported
suggests a low-flow dural fistula as opposed to a
high-flow carotid-cavernous fistula.

In reviewing published reports of spontaneous
choroidal detachment one can identify a number of
cases based on the previously noted signs and symp-
toms in which an occult dural arteriovenous fistula
of the cavernous sinus can reasonably be suspected
as the cause (Lewallen, 1957; McDonald et al., 1964;
Preisler, 1965; Ursin, 1965; McClure, 1967; Scheie
and Morse, 1974). These cases have been tabulated
and recorded in Table 1 along with the apparently

proved cases as possible cases of choroidal detach-
ment secondary to dural arteriovenous fistula.

It appears relatively clear that a dural arterio-
venous fistula in which the venous drainage is
directed arteriorly into the superior and inferior
orbital veins will result in increased orbital as well as
ocular venous pressure. This in conjunction with
reduced mean arterial pressure resulting from arterial
shunting will produce tissue hypoxia. This sequence
of events clearly provides the intraocular haemo-
dynamic basis necessary for choroidal congestion,
transudation, and finally detachment, as well as the
additional clinical signs and symptoms common to
both entities (Sanders and Hoyt, 1969). If these
mechanisms are accepted, it would seem established
that dural arteriovenous fistulae of the cavernous
sinus region are one of the primary disease entities
productive of secondary choroidal detachments.
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Intraocular Retinal
pressure venous stasis Course

Increased Yes Bilateral resolution over 4 months following
transcranial orbital decompression

Not recorded Cloudy Spontaneous resolution in 4 months
vitreous

Decreased Yes Spontaneous resolution in 3 days

Not recorded No Treated with local and systemic steroids,
mydriatic and antibiotics. Resolved in
4 weeks

Increased No Spontaneous resolution in 2 weeks.
Treated with antibiotics

Normal Yes Spontaneous resolution after waxing and
waning course

Not recorded Yes Spontaneous resolution after waxing and
waning course

Decreased No Waxing and waning course
Normal No Resolved in 1 month

t OD No Treated with steroids. Spontaneous
l OS resolution in 5j months

Increased No Spontaneous resolution in 2 weeks

[ncreased No Eye enucleated for suspected melanoma

Increased Yes Eye enucleated for suspected melanoma
ncreased Yes Waxing and waning course. Patient died

of other disease

!4ormal Disk and Waxing and waning course with
retinal spontaneous resolution
oedema

The case presented as well as those identified and
suspected in the literature lends clinical support to
this contention.

If this premise is accepted, it would seem reason-
able to consider selective cerebral angiography in
appropriate cases presenting spontaneous choroidal
detachments. These cases should exhibit a significant
number of those features common to dural arterio-
venous fistulae. We would suggest these include:
proptosis, conjunctival injection, increased intra-
ocular pressure, pain, and diplopia. If a realistic
diagnosis approach to the investigation of spon-
taneous choroidal detachment is pursued, we may
expect the incidence of inciting dural arteriovenous
fistulae to be appropriately determined.

Presented to the American Ophthalmological Society,
Hot Springs, Virginia, 29 May 1975.

References

Aaberg, T. M. (1974). Experimental choroidal detachments.
Modern Problems in Ophthalmology, 12, 167, 172.

Aminoff, J. M. (1973). Vascular anomalies in the intracranial
dura mater. Brain, 96, 601-612.

Brockhurst, R. J., and Lam, K. W. (1973). Uveal effusion.
11. Report of a case with analysis of subretinal fluid.
Archives of Ophthalmology, 90, 399-401.

Capper, S. A., and Leopold, I. H. (1956). Mechanisms of
serous choroidal detachment. Archives of Ophthalmology,
55, 101-113.

Clemens, F., and Lodin, H. (1968a). Non-traumatic external
carotid-cavernous sinus fistulae. Clinical Radiology, 19,
201-203.

Clemens, F., and Lodin, H. (1968b). Some viewpoints on
the venous outflow pathways in cavernous sinus fistulae:
angiographic study of 5 traumatic cases. Clinical Radiology,
19, 196-200.

Cogan, J. F. (1960). Bilateral retinal detachment following
carotid-cavernous fistula. British Journal ofOphthalmology,
44, 185-188.

Csillag, F. (1937). Ein geheilter Fall einter Mit. Netzhauta-
blosung komplizierten Lederhautenzundung. Klinische
Monatsblatter fiir Augenheilkunde, 98, 206-209.

Davis, E. W., Saunders, M. D., and Harry, J. (1973).
Annular serous detachment of the choroid. Transactions
of the Ophthalmological Societies of the United Kingdom,
93, 145-159.

Gupta, J. S., Chatterjee, A., and Kumar, K. (1965). Massive
detachment of the choroid. American Journal of Ophthal-
mology, 59, 1134-1136.

Hayes, G. J. (1963). External carotid-cavernous sinus fistulas.
Journal of Neurosurgery, 20, 692-700.

Horay, G. (1935). Doppleseitiege Netzhautablosung bei
Episkleritis mit spontaner heilung, haradasche Erkrang-
kung?'). Klinische Monatsblatter fiur Augenheilkunde, 95,
656-659.

Houser, 0. W., Baker, H. L., Rhoton, A. L., and Okazaki, H.
(1972). Intracranial dural AV malformations. Radiology,
105, 55-64.

Karaske, 0. (1935). Neuritis retrobulbaris, Amotio retinae
und Abduzensparese als initialsymptom einter scleritis
posterior. Klinische Monatsbldtter fur Augenheilkunde, 95,
645-650.

Katsioris, P., Kirkiakopoulos, K., and Taptas, J. (1974).
Carotid-cavernous sinus fistulae and dural arteriovenous
shunts. Vascular Surgery, 8, 60-69.

Lewallen, W. M. (1957). Exudative retinal detachment.
American Journal of Ophthalmology, 43, 679-685.

McClure, H. L. (1967). Massive bilateral choroidal detach-
ment occurring in an aphakic patient 6 years and 9 months
postoperative. American Journal of Ophthalmology, 63,
295-297.

McDonald, P. R., DeLa Paz, V. J., and Sarin, L. K. (1964).
Non-rhegmatogenous retinal separation associated with
choroidal detachment. Transactions of the American
Ophthalmological Society, 62, 246-247.

Mathews, R. M., and Moodie, A. R. (1955). Recurrent
choroidal detachment. British Journal of Ophthalmology,
39, 437-442.

Mingrino, S., and Moro, F. (1967). Fistula between the
external carotid artery and cavernous sinus. Journal of
Neurosurgery, 27, 157-160.

Newton, T. H., and Hoyt, W. F. (1968). Spontaneous
arteriovenous fistula between dural branches of the internal
maxillary artery and the posterior cavernous sinus.
Radiology, 91, 1147-1150.

489

group.bmj.com on September 21, 2017 - Published by http://bjo.bmj.com/Downloaded from 

http://bjo.bmj.com/
http://group.bmj.com


John W. Harbison, DuPont Guerry, and Herbert Wiesinger

Newton, T. H., and Hoyt, W. F. (1970). Dural arteriovenous
shunts in the region of the cavernous sinus. Neuroradiology,
1, 71-81.

Preisler, E. (1965). Spontaneous choroidal detachment. Acta
Ophthalmologica, 43, 751-760.

Rosen, E., and Lyne, A. (1968). Uveal effusion. American
Journal of Ophthalmology, 65, 509-518.

Rosenbaum, A. E., and Schechter, M. M. (1969). External
carotid-cavernous fistulae. Acta Radiologica, 9, 440-444.

Sanders, M. D., and Hoyt, W. F. (1969). Hypoxic ocular
sequelae of carotid-cavernous fistulae. British Journal of
Ophthalmology, 53, 82-97.

Scheie, H. G., and Morse, P. H. (1974). Shallow anterior
chamber as a sign of nonsurgical choroidal detachment.
Annals of Ophthalmology, 6, 317-319.

Schepens, C. L., and Brockhurst, R. J. (1963). Uveal effusion.
1. Clinical picture. Archives ofOphthalmology, 70, 189-201.

Schlezinger, N. S., and Schatz, N. J. (1973). External carotid
cavernous fistula. Transactions ofthe American Neurological
Association, 98, 159-160.

Takekawa, S. D., and Holman, C. B. (1965). Roentgeno-
graphic diagnosis of anomalous communication between
the external carotid artery and intracranial veins. American
Journal of Roentgenology, Radium Therapy and Nuclear
Medicine, 95, 822-825.

Taniguchi, R. M., Goree, J. A., and Odom, G. L. (1971).
Spontaneous carotid-cavernous shunts presenting diag-
nostic problems. Journal of Neurosurgery, 35, 384-391.

Ursin, K. V. (1965). On 'spontaneous' choroid detachment
after acute glaucoma in the light of an exceptional case.
Acta Ophthalmologica, 43, 751-760.

Velzebor, C. M. J. (1960). Spontaneous choroidal detach-
ment. American Journal of Ophthalmology, 49, 898-903.

Verhoeff, F. H., and Waite, J. H. (1925). Separation of the
choroid with report of a spontaneous case. Transactions
of the American Ophthalmological Society, 23, 120-139.

Woillez, M., Blervaque, A., and Dufour, D. (1967). Annular
arterior detachment of the choroid and retina following a
carotid-cavernous fistula. Bulletin des Societes d'Ophthal-
mologie de France, 67, 819-822.

490

group.bmj.com on September 21, 2017 - Published by http://bjo.bmj.com/Downloaded from 

http://bjo.bmj.com/
http://group.bmj.com


disease.
detachment: new cause of an old
spontaneous choroidal 
Dural arteriovenous fistula and

J W Harbison, D Guerry and H Wiesinger

doi: 10.1136/bjo.62.7.483
1978 62: 483-490 Br J Ophthalmol 

 http://bjo.bmj.com/content/62/7/483
Updated information and services can be found at: 

These include:

service
Email alerting

online article. 
article. Sign up in the box at the top right corner of the 
Receive free email alerts when new articles cite this

Notes

http://group.bmj.com/group/rights-licensing/permissions
To request permissions go to:

http://journals.bmj.com/cgi/reprintform
To order reprints go to:

http://group.bmj.com/subscribe/
To subscribe to BMJ go to:

group.bmj.com on September 21, 2017 - Published by http://bjo.bmj.com/Downloaded from 

http://bjo.bmj.com/content/62/7/483
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://bjo.bmj.com/
http://group.bmj.com

