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Eponyms in medicine revisited

Purtscher's retinopathy

Sally A Buckley, Bruce James

Summary
Purtscher's retinopathy presents
to the clinician as loss of vision in
a patient with a history of a
possible precipitating event such
as recent major trauma, pancrea-
titis, childbirth or renal failure.
The ophthalmological picture is
one of ischaemia at the posterior
pole with white patches ofoedema
and haemorrhages concentrated
around the optic disc. The most
probable pathological cause is
embolisation of the peripapillary
terminal arterioles supplying the
superficial peripapillary capillary
net. The nature of the embolic
particles remains uncertain.
Complement-mediated aggre-
gates, fat, air, fibrin clots and
platelet clumps may all be in-
volved in what is most likely to be
a multifactorial process. There is
at present no recognised treat-
ment for the condition.
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Ophthalmoscopic features of
Purtscher's retinopathy

* cotton wool spots: ischaemic areas
of the nerve fibre layer resulting in
white fluffy areas of axonal swelling
by inhibition of the axoplasmal flow;
they can cover blood vessels

* Purtscher flecken: areas of retinal
whitening. They have a typical
polygonal shape and never adjoin or
cover neighbouring arterioles. They
possibly represent areas of capillary
bed infarction (there is a capillary-
free zone adjacent to retinal arteries)

* retinal haemorrhages: flame shaped:
superficial nerve fibre layer; dot and
blot: deeper retinal layers

* optic disc: acutely appears normal
but papilloedema may develop later
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In 1910, Otmar Purtscher described multiple superficial white retinal patches
and retinal haemorrhages surrounding an apparently normal optic disc in
patients with visual loss following severe head trauma.'

Since this first report, a similar retinal appearance has been seen in other
forms of trauma such as long bone fractures and compression injuries of the
trunk.2"3 A Purtscher's-like retinopathy has also been reported in a wide variety
of conditions including pancreatitis,4'5 childbirth,6 renal failure,7 barotrauma,2
steroid injections in and around the orbit and nasal passages,8 retrobulbar
anaesthesia,9 and connective tissue disorders.'0

Clinical symptoms and signs

The striking fundal abnormalities of Purtscher's retinopathy may be unilateral
or bilateral. They are localised to the peripapillary area and posterior pole of the
retina. The ophthalmoscopic characteristics are outlined in box 1, and shown
photographically in figure 1 .3,611

During the acute retinal picture visual acuity is often reduced and visual
field defects may vary from a central, paracentral or annular scotoma to
large segmental defects. Fluorescein angiography to demonstrate retinal
perfusion, shows areas of retinal arteriolar and capillary nonperfusion (figure
2).3

After four to six weeks the white retinal patches fade away (figure 3) and
eventually the fundus may appear normal, though there may be residual
pigmentary mottling and optic atrophy."I There is no known treatment for the
retinopathy and although some authorities advocate the use of systemic
steroids'2 there is no proof as to their efficacy.5 The majority of the patients
recover useful vision of 6/12 or better unless the macular arterioles are involved
when visual prognosis is generally poor.5

Pathogenesis

The pathogenesis of Purtscher's retinopathy is unknown and indeed may be
secondary to more than one initiating factor. Various hypotheses have been put
forward as outlined in box 2. At the present time, retinal arteriolar embolism is
considered the most likely cause of Purtscher's retinopathy.

CONCENTRATION OF LESIONS
Understanding the anatomy of the retinal blood supply helps explain why the
ischaemic lesions are concentrated at the posterior pole. The retinal capillaries
form two layers with the superficial layer directly supplied by precapillary
arterioles whilst the deep capillary layer is supplied by some precapillary
arterioles and also by connections from the superficial capillary bed. The
retinal capillary network has multiple arteriolar feedpoints so that blockage of
a single terminal arteriole will not lead to total cessation of flow in the
capillary bed.'8

However, at the thickened posterior pole, the pattern is considerably
modified. In addition to the two-layered capillary network, there is another
more superficial capillary net around the optic nerve, the peripapillary radial
net. This capillary system is located in the superficial peripapillary nerve fibre
layer with the capillaries running relatively long, straight, paths.'8 The arterioles
supplying this capillary bed are 15- 150 gm in diameter."' The peripapillary
radial capillary net has few arteriolar feedpoints and few anastomoses and is
therefore uniquely vulnerable to ischaemic injury following obstruction of
terminal arterioles.

Occlusion of arterioles feeding the radial peripapillary capillaries would give
the geographic distribution of ischaemic patches in the posterior pole seen in
Purtscher's retinopathy. Histopathology of the few cases coming to autopsy has
confirmed focal retinal atrophy, retinal arteriolar occlusion, and capillary bed
destruction posterior to the equator of the eye.20
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Purtscher's retinopathy:
possible pathogenesis

* Purtscher's theory: the white
intraretinal changes are secondary to
lymph extravasated from retinal
vessels during a sudden increase in
intracranial pressure'

* venous reflux or secondary arteriolar
spasm: sudden increase in
intrathoracic pressure as occurs in
severe chest compression may cause
traumatic asphyxia and possible
transmission of the pressure back to
the orbits. Patients with this show
proptosis, 25% may show retinal
haemorrhages and a few may show
features of Purtscher's retinopathy.
A similar picture has been described
in a pilot bailing out at high altitude
and supersonic speed (hydrostatic
pressure syndrome).2 This theory
cannot explain unilateral Purtscher's
retinopathy in chest trauma'4

* retinal arteriolar embolism: the onset
is sudden, the lesions are multifocal,
and the obstruction of the retinal
vessels is demonstrated on
fluorescein angiogram. Possible
emboli are given in box 3

Box 2

Purtscher's retinopathy:
potential emboli

* air: known to occur in chest injuries;
postulated as a factor in a case
following retrobulbar anaesthesia

* steroid suspension particles:
accidently injected into blood
vessels in orbit and sinuses.

* fat: cause trauma and acute
pancreatitis. Emboli can be 10-
50 pm but most are 12-15 pm.
Block capillary beds. Fat
embolism syndrome

* fibrin clots (disseminated
intravascular coagulation): trigger
factors (eg, malignancy, infection,
hypovolaemia, burns and eclampsia)
and complement activate the
clotting cascade. Clotting factors
and platelets are consumed and
fibrin strands are deposited in small
vessels

* leukocyte aggregates: complement
activation in trauma, acute
pancreatitis, renal failure, amniotic
fluid embolism, haemodialysis and
connective tissue disorders can
cause aggregates of neutrophils 60-
80 pm across. Could block quite
large terminal arterioles

Box 3

Ocular signs and symptoms

Fat embolism syndrome
* retinal lesions in 50- 60%. Consist

of cotton wool spots and small blot
haemorrhages

* can occur anywhere in fundus
* acutely most patients are visually

asymptomatic
* evidence of systemic fat embolism

Purtscher's retinopathy
* larger white retinal patches

representing arqas of confluent
ischaemia

* located in peripapillary area and
posterior pole

* acutely most patients are aware of
visual problems

* may have no evidence ofsystemic fat
embolism

Box 4

Purtscher's-like retinopathy:
associations between
pathology and complement
activation

* trauma: ARDS12
* acute pancreatitis: ARDS2"17;

C5a-induced granulocyte activity
present in plasma of 67% of patient
with acute pancreatitis17

* connective tissue disorders
(polyarteritis nodosa,
dermatomyositis, Behcets, systemic
lupus erythematosus): lupus retinal
arteriolitis. Immune complexes can
activate complement'0'28 and initiate
retinal arteriolar occlusion. More
likely to be progressive than true
Purtscher's retinopathy

* amniotic fluid: ARDS29
* chronic renal failure and renal

transplants: patients are
immunocompromised and infection
may initiate complement activation
and Purtscher's retinopathy7

* haemodialysis: ARDS3O

Box 5

POTENTIAL SOURCES OF EMBOLI
There is much debate as to the most likely source of emboli. Indeed there may
be more than one source, given the wide range of problems which can cause a
Purtscher's retinopathy picture. Potential emboli are listed in box 3, and
discussed in more detail below.

Air
Chest compression injuries have been documented to cause air emboli. It has
been postulated that unilateral Purtscher's retinopathy occurring in cases of
severe chest trauma is secondary to air emboli.'4 Accidental injection of air
during retrobulbar anaesthesia may have caused a Purtscher's-like retinopathy
reported in the literature.9

Steroid suspension particles
Several reports have outlined a rare complication of injection of extraocular
long-acting steroid suspensions.8 It would appear that retrograde flow of the
steroid particles can cause retinal arteriolar obstruction and a Purtscher's-like
retinopathy.

Fat
Fat emboli are known to occur both in trauma and pancreatis2" and fat emboli
have been postulated as the cause of Purtscher's retinopathy in these
situations. 15,22
The fat embolism syndrome (fever, respiratory distress, central nervous

system changes and a petechial rash) occurs in approximately 5% of patients
with long bone fractures and affects multiple organ systems. It may be fatal in
20% of severe cases.

Fat emboli have been found in the retinal arterioles and capillaries of patients
with fat embolism syndrome and documented ischaemic retinopathy.22
However, morbid evidence of fat emboli occurs in people with trauma but no
evidence of the fat embolism syndrome and therefore casts doubt on fat being
solely responsible for all the clinical symptoms seen.'1
The retinal appearance and symptoms of fat embolism syndrome and

Purtscher's retinopathy are summarised in box 4.3X6X11
It may well be that the ophthalmoscopic features of fat embolism and

Purtscher's are two ends of a spectrum of ischaemic changes. However, the
differences between them suggests that there are other factors involved in
producing Purtscher's retinopathy. The most obvious variable is the size and
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Case report

A 52-year-old man was admitted with a diagnosis of acute pancreatitis following 14 months of alcohol and tobacco abuse. Three weeks later
he was seen by an ophthalmologist. There was no relevant previous ocular history.

Ocular examination
Hand movements vision in both eyes with a left afferent pupil defect (indicating poor function of the afferent visual pathway on the side of
the defect). Profound visual field loss in both eyes. Examination of the fundi revealed retinal ischaemia and infarction with retinal pallor,
cotton wool spots and haemorrhages (figure 1). Fluorescein angiography of the retinal and choroidal circulation showed large areas of
capillary nonperfusion (figure 2). There was extensive involvement of macular arterioles on the left with relative sparing on the right.

General examination
Not hypertensive. Liver function tests normal. Renal function impaired with a creatinine of 466 units, due to long-standing renal disease
(polycystic kidneys), but electrolytes normal. Full blood count: macrocytic anaemia with a haemoglobin of 9.4 g/dl. Vitamin B12 and folate
normal.

Follow-up
After two weeks the vision in the right eye had improved to 6/12, the left remained at 2/60 with a left relative afferent pupil defect. At six
weeks the visual acuity in the right had improved to 6/9, the left to 6/60 with a persistent relative afferent pupil defect. The retinal
appearances were resolving (figure 3). With the improvement in his vision, the patient resumed his alcohol intake and failed to attend
further follow-up.

-w~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ... ...... ; S
Figure 1 The acute appearance of a case
of Purtscher's retinopathy lary closure m a case of Purtschers retino-

pathy

Figure 3 Purtscher's retinopathy four to six
weeks after the onset of symptoms

Box 6

nature of the retinal emboli needed to produce occlusion of the terminal
arterioles in the peripapillary layer.

Fat emboli are made up of small globules which, although documented as
being between 10 - 50 gm in diameter, are mostly between 12 - 15 Yim.23 The
diameter of the arterioles feeding the peripapillary capillaries is 15-150 4um'9
and the fat emboli tend to pass through these and become lodged in the
capillary beds (normally 5 - 6 gum diameter).23 Perhaps the fluid nature of fat at
body temperature" allows the fat emboli to elongate into the smaller diameter
capillaries.

Experimentally, when small lead glass emboli 15-40 gum in diameter are
infused into the carotid arteries of cats and monkeys, it is possible to reproduce
a picture resembling Purtscher's retinopathy.24 It would appear that a larger
more substantial embolus than fat is needed to occlude a terminal arteriole and
cause the more confluent areas of ischaemia seen in Purtscher's retinopathy.

Fibrin clots
It has been suggested that microembolic disease may be caused by fibrin clots,
eg, in disseminated intravascular coagulation following intravascular activation
of the clotting system. Hypercoagulability with a characteristic profile of platelet
count and fibrinogen has been demonstrated in a series of 11 consecutive
patients with Purtscher's retinopathy.25 In addition, it has been possible to
produce a picture similar to Purtscher's by injecting fibrin clots (0.15- 1.0 mm)
into the ophthalmic artery of pigs.'6

However, a histopathological study of seven cases with disseminated
intravascular coagulation showed that the characteristic abnormality of ocular
involvement was vascular occlusion in the choriocapillaris, particularly in the area
of the submacular choroid. The thrombosis was accompanied by detachment of
the overlying retina, but little if any evidence of retinal arteriolar occlusion.26
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This makes coagulopathy a less likely cause of Purtscher's retinopathy and
the fibrin clots in the experimental model may have just been the correct size to
cause occlusion of the retinal arterioles.

Complement activation
Diverse conditions such as trauma, haemorrhage, infusions of lipid-rich
suspensions (including amniotic fluid), acute pancreatitis, haemodialysis,
cardiopulmonary by-pass and sepsis (particularly Gram negative) can massively
activate the complement system. Complement activation can, through the C5a
component, cause leukocytes to aggregate and clump together.'2

Experimental in vivo activation of complement in rats formed granulocyte
aggregate able to occlude vessels up to 60 gum in diameter.'7"'9 This resulted in
vessel damage, interstitial oedema and petechial haemorrhage. Granulocyte
aggregates appear to form an embolus large enough to be more effective in
occluding the peripapillary retinal arterioles.'9 Injection of leukocyte aggregates
containing between 30 and 50 leukocytes into pigs resulted in some oedema of
the inner retinal layers and haemorrhage at the optic disc.27

Adult respiratory distress syndrome (ARDS), which occurs in several
disorders associated with Purtscher's retinopathy, is now thought to be related
to granulocyte aggregates occluding pulmonary arterioles and oxygen radicals
damaging the vascular endothelium. Other factors probably playing a role in
lung injury are aspiration, fluid overload, hypoproteinaemia, shock, activation
of disseminated intravascular coagulation, and fat embolism.6"7
Box 5 summarises pathology known to cause Purtscher's-like retinopathy and

details any known or possible associations with problems secondary to
complement activation. Because complement activation is an essential part of
the body's defence mechanism, it may be that Purtscher's retinopathy is
occurring more frequently than is reported. The true incidence may be greater
but the condition is unrecognised because the patients are too sick to complain
of loss of vision. Alternatively, physiological counterregulation mechanisms
such as fibrinolysis and disaggregation of platelet and granulocyte aggregates
may prevent its regular occurrence.

Both hypotheses may be true. The case report (box 6) would suggest that
some cases of Purtscher's retinopathy may go unrecorded as there was a gap of
three weeks before the patient saw an ophthalmologist. Other more life
threatening situations will push visual problems into the background and since
most ocular symptoms resolve spontaneously in four to six weeks the patient
may never seek an ocular opinion. In addition when researchers tried to induce
an experimental Purtscher's retinopathy in pigs infused with leukocyte
aggregates, their success was lower than expected. The authors themselves
suggested that this was due to the spontaneous disaggregation of leukocyte
aggregates in Vivo.17
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