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Aims: To study the incidence, systemic associations, presenting
features and natural history of Purtscher’s retinopathy in the UK
and Ireland.
Methods: Cases were collected prospectively by active surveil-
lance through the British Ophthalmological Surveillance Unit.
Clinical details were obtained using an incident questionnaire,
with follow-up at 1 and 6 months.
Results: Clinical details were obtained for 15 cases over
12 months. These were associated with road traffic accidents
in 6 cases, chest compression in 6 cases and acute pancreatitis
in 3 cases. All cases were symptomatic and presented with loss
of visual acuity, visual field or a combination. Bilateral
involvement was noted in 9 cases. The acute retinal signs of
cotton wool spots, retinal haemorrhage and Purtscher flecken
cleared within 1 month in 26% of eyes and within 6 months in
all eyes. The most common chronic signs were optic disc pallor
and atrophy of the retinal pigment epithelium. Without
treatment, 50% of eyes improved by at least 2 Snellen lines at
final follow-up and 23% improved by at least 4 Snellen lines.
Only 1 of the 24 eyes had a final acuity worse than that
recorded at presentation.
Conclusion: Purtscher’s retinopathy is a rare but sight-threaten-
ing eye condition, most commonly seen in young or middle-
aged men and after trauma. Spontaneous visual recovery of at
least 2 Snellen lines is seen in half of the cases.

P
urtscher’s retinopathy was first described in 1910 by Otmar
Purtscher, in a patient with severe head trauma.1 Since
then, a similar retinal appearance has also been described

in a variety of conditions including acute pancreatitis, crush
injury, long bone fracture, orthopaedic surgery and childbirth.2–

5 The main aims of this study were to determine the incidence,
systemic associations, clinical features and natural history of
Purtscher’s retinopathy.

METHOD
In a prospective observational study, cases presenting with
Purtscher’s retinopathy between April 2004 and March 2005
were determined through the British Ophthalmic Surveillance
Unit (BOSU) active reporting scheme.6 7 Following notification
of a new case to BOSU, the respondents were sent the first of
two questionnaires to collect initial data at presentation and
follow-up data at 1 month. A second questionnaire was then
sent to collect data at 6 months from the time of presentation.
Non-responders received subsequent reminders, up to a
maximum of three.

A broad case definition was used to avoid under-reporting
(table 1). In this study the term Purtscher’s retinopathy was
used for all cases, regardless of the cause. The extent of the
retinal involvement was identified using the diagram shown in
fig 1.8–10

In order to estimate visual recovery in a meaningful way, this
was expressed as either a 2 or 4 Snellen line improvement. In
this method, a 2-line Snellen improvement would be equal to a
halving of the visual angle or a 3-line Early Treatment of
Diabetic Retinopathy Study (ETDRS) change and considered to
be clinically significant. Analysis of visual acuity change during
the 6-month follow-up was performed for the whole group and
then according to the cause and the duration of the acute
retinal signs. Given the different methods of recording acuity
data used by the participating ophthalmologists, acuities of less

Abbreviations: BOSU, British Ophthalmic Surveillance Unit; ETDRS, Early
Treatment of Diabetic Retinopathy Study; RTA, road traffic accidents

Figure 1 Retinal zones.

Table 1 Case definition (in varying combination)

(1) An associated contributing illness such as acute pancreatitis, long bone
fracture, orthopaedic surgery, chest compression or crush injury
(2) Multiple areas of polygonal retinal whitening between the retinal
arterioles and venules (Purtscher flecken) and/or superficial cotton wool
spots in one or both eyes
l typically restricted to the posterior pole
l accompanied by minimal, if any, retinal haemorrhage
l no visible emboli in the large retinal vessels
l no direct ocular trauma
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than 6/120, including counting fingers and hand movements,
were included in a single acuity group. A change of acuity from
6/6 to 6/5 was assumed to be equal to one ETDRS line.

Statistical analysis was performed using SPSS for windows
software, version 14.0. Analysis of categorical data was
performed using X2 and Fisher’s exact test, while for
continuous variables the Mann–Whitney U test and Kruskal–
Wallis test were employed.

The study was approved by the South West Multi-centre
Research Ethics Committee.

RESULTS
Over a 1-year period, a total of 23 cases were notified through
BOSU and 1 case was excluded having been notified by two
different ophthalmologists. Of the remaining 22 cases, data
could be collected for 17 cases, of which 2 cases did not meet
the inclusion criteria and were excluded. For the remaining 15
cases, data at presentation were obtained for all cases, at
1 month for 14 cases and at 6 months for 11 cases. None of the
patients had a history of prior Purtscher’s retinopathy, nor did
any have further episodes during the 6-month follow-up.

The mean age of the 15 cases was 42 years (range 25–
76 years) and 10 subjects were men. Mean follow-up was
4.5 months (range 1–8 months). Trauma was the most
common precipitant. Road traffic accidents (RTA) contributed
to 6 cases, of which 4 also had long bone fractures. Chest
compression not involving RTA contributed to another 6 cases.
Acute pancreatitis was the precipitant in the remaining 3 cases
(table 2).

Clinical features
All the cases were symptomatic, with 33% reporting loss of
acuity alone, 60% reporting loss of both acuity and visual field
and 7% reporting loss of visual field only. None described
positive visual phenomena. Thirteen of the 15 cases reported
visual symptoms within a day of the initial injury.

Nine cases had bilateral involvement and, of the six cases
with unilateral involvement, the right eye was involved in four
cases. Bilateral involvement was seen in all the cases
precipitated by acute pancreatitis, compared to 67% and 33%
of the cases precipitated by chest compression and RTA,
respectively. Signs were mainly noted in the posterior pole
and involved zone A alone in 67% of eyes, zone B alone in 13%
and a combination of zones A and B in 20%. No cases had signs
in zone C. There was no apparent difference in the extent of
retinal involvement between unilateral and bilateral cases.

Acute retinal signs included Purtscher flecken in 11 eyes,
cotton wool spots in 22 eyes and retinal haemorrhage in 21
eyes. These acute signs had resolved completely within a month
of the initial injury in 6 of the 23 eyes for which 1-month
follow-up data were available and were not present in any eye,
6 months after the initial presentation. The acute changes were
replaced by optic disc pallor in 14 eyes and this was first noted
after 1 month in 3 eyes. Irregularity of the central, retinal
pigment epithelium was noted in 5 eyes but never before the 6-
month examination (fig 2).

Visual outcome
At presentation, 13 of the 24 eyes (54%) had a visual acuity of 6/
60 or worse and 8 eyes (33%) had an acuity of 6/12 or better.
There was no significant difference in the presenting acuity
between the three systemic associations of acute pancreatitis,
RTA and chest compression (p = 0.27, Kruskal–Wallis test).

No treatment for the visual symptoms was given in 13 cases.
Two patients with unilateral Purtscher’s retinopathy after RTA
(cases 13 and 15) were treated with intravenous methyl
prednisolone within 3 days of presentation. Although follow-
up was incomplete at 2 and 1 months, respectively, the single
affected eye of case 15 had an acuity improvement equivalent to
more than 2 Snellen lines.

For the 13 cases with no specific treatment for the visual
symptoms, an acuity improvement of at least 2 Snellen lines

Table 2 Patient characteristics

Case Age Sex Precipitating injury Eye Presenting features Initial acuity Final acuity

1 36 F Acute pancreatitis Right PF, CWS, RH CF CF
Left PF, CWS CF CF

2 38 F Acute pancreatitis Right PF, CWS, RH CF 6/60
Left PF, CWS, RH CF CF

3 31 M Acute pancreatitis Right PF, CWS, RH 6/18 6/6
Left PF, CWS, RH HM CF

4 30 M Chest compression Right RH 6/5 6/5
Left RH 6/6 6/5

5 50 M Chest compression Right CWS, RH 6/60 6/6
Left CWS, RH 2/60 6/6

6 48 M Chest compression Right CWS, RH 6/12 6/6
Left CWS, RH 6/12 6/6

7 37 M Chest compression Right PF, CWS, RH HM HM
Left CWS, RH 6/5 6/6

8 76 F Chest compression Right PF, CWS, RH HM 6/6
Left — — —

9 25 M Chest compression Right PF, CWS, RH 6/60 6/60
Left — — —

10 67 F RTA + long bone fracture Right CWS 6/9P 6/9
Left CWS 6/9P 6/6

11 38 M RTA + long bone fracture Right CWS, RH 6/36 6/18
Left — — —

12 44 F RTA + long bone fracture Right PF, CWS, RH 6/18 6/5
Left — — —

13 44 M RTA + long bone fracture Right PF, CWS, RH 6/9 6/9
Left — — —

14 32 M Road traffic accident Right CWS, RH HM 6/5
Left CWS, RH HM 6/5

15 37 M Road traffic accident Right — — —
Left CWS, RH HM 6/60

CF, count fingers; CWS, cotton wool spot; HM, hand movements; P, part; PF, Purtscher flecken; RH, retinal haemorrhage; RTA, road traffic accident.
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was seen in 11 of the 22 eyes and of at least 4 Snellen lines was
seen in 5 of the 22 eyes (figs 3 and 4). The mean improvement
in this group was 2.7 (SD 3.6) Snellen lines. There was no
significant difference in the number of lines of acuity
improvement between the three systemic associations
(p = 0.41, Kruskal–Wallis test). The final acuity was worse
than at presentation in a single eye of one individual, although
the change from 6/5 to 6/6 may not be meaningful.

Excluding the two cases with unilateral involvement who
had intravenous methyl prednisolone and the single case
without 1-month follow-up data, acute changes were still
present at the 1-month examination in 15 eyes (group A) but
were absent in 6 eyes (group B). Group A eyes had a worse
acuity at presentation than group B eyes and this was
statistically significant (p = 0.002, Mann–Whitney U test).
There was a mean of 3.6 Snellen lines of improvement in

group A compared to 1.0 lines of improvement in group B
(p = 0.3, Mann–Whitney U test). In group A, an acuity
improvement of at least 2 Snellen lines was seen in 9 eyes
(60%) and 4 Snellen lines in 5 eyes (33.3%). In contrast, in
group B, an acuity improvement of at least 2 Snellen lines was
seen in 2 eyes (33.3%) and 4 Snellen lines in 0 eyes.

The final visual acuity was better in group B although the
difference was not statistically significant (p = 0.18, Mann–
Whitney U test). Of the 15 eyes in group A, 6 eyes (40%) had a
final acuity of 6/60 or worse. In contrast, of the 6 eyes in group
B, the final acuity was 6/60 or worse in 0 eyes (p = 0.12, Fisher
exact test). These data suggest that there may be a non-
significant trend for the earlier resolution of the acute changes
to be associated with a better initial and final visual outcome.

DISCUSSION
Over a 1-year period, data were collected for 15 cases. Based on
the UK population of 58.8 million (2001 census) and the
Republic of Ireland population of 3.9 million (2002 census), the
annual incidence of symptomatic Purtscher’s retinopathy from
this study is estimated to be 0.24 cases per million population
per year. However, this probably represents a minimum
incidence as five possible additional cases were notified to us
but the notifying ophthalmologist was unable to supply data
and it is possible that other cases may not have presented to
ophthalmology departments. Furthermore, there may be a
degree of under-reporting in any surveillance scheme, although
the response rate from participating ophthalmologists in the
BOSU scheme has been consistently more than 70%.11 However,
it is still possible to conclude that symptomatic Purtscher’s
retinopathy is rare, seen most often in young men and as a
consequence of trauma. The true incidence can only be
ascertained by a prospective review of cases with the known
systemic associations and this was not the intention of this
study.

In this series, all the cases presented with loss of visual
acuity, visual field or both and none described positive visual
phenomena. The majority of the cases had bilateral involve-
ment, although 40% had unilateral involvement and this has
been reported before.12–15 The most common acute signs finding
were cotton wool spots and retinal haemorrhage. The pathog-
nomonic Purtscher flecken were recognised in only 50% of

Figure 3 Visual acuity at presentation and final follow-up for the affected
eyes (n = 22) of the cases not receiving systemic steroids.

Figure 4 Scatter plot of visual acuity at presentation and final follow-up
for the affected eyes (n = 22) of the cases not receiving systemic steroids.

Figure 2 Natural history of the ocular signs.
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cases. These polygonal areas of retinal whitening occur in the
inner retina, between retinal arterioles and venules and have a
characteristic clear zone, without retinal whitening, extending
for an average of 50 mm on either side of the retinal arteries and
pre-capillary arterioles.16 Cotton wool spots were seen in 92%
and retinal haemorrhage was seen in 83% of cases. The late
finding of atrophy of the retinal pigment epithelium, and
possibly also the optic disc pallor, may provide further evidence
of the involvement of the choroidal vasculature in the acute
phase.17 18

Isolated case reports suggest that treatment of Purtscher’s
retinopathy with high-dose, intravenous steroids may be
beneficial.19 20 Only two patients in this series received
intravenous methylprednisolone and, of the 2 eyes, 1 improved
by at least 2 Snellen lines and none by 4 lines. In comparison, a
significant visual recovery of at least 2 and 4 Snellen lines was
seen in 50% and 23% of eyes without treatment. Other
published case series have also reported similar results, with
improvement in the visual function seen without any specific
treatment in the majority of patients.4 12 21 Although we cannot
be certain that some of the cases in this BOSU series were not
given steroids as part of the treatment for the systemic
association and this was not recognised or initiated by the
notifying ophthalmologist, current guidance relating to the
management of the systemic associations would suggest that
this is unlikely.22 23 Given the frequency of spontaneous
recovery, it is also difficult to draw conclusions from other
small, non-randomised case reports suggesting a possible
benefit from systemic steroids and hyperbaric oxygen ther-
apy.19 20 24 A potential weakness of our data is the need to
include all levels of acuity below 6/120 into a single group.
However, we were not able to ascertain if notifying units
routinely recorded acuities below 6/60 at a distance of less than
6 m before testing for finger counting and hand movements.
The method described was a pragmatic solution to this problem
and may overestimate or underestimate visual recovery for an
initial acuity of either counting fingers or hand movements. A
trend towards a worse visual outcome was also seen in the eyes
in which acute changes were still present 1 month after the
initial presentation. The group A eyes had worse initial and
final acuity than the group B eyes in which the acute changes
resolved within 1 month. This trend has been noted pre-
viously.25

In conclusion, Purtscher’s retinopathy is rare and most often
seen after trauma. The acute retinal signs include Purtscher
flecken, cotton wool spots and retinal haemorrhage and often
persist for at least 1 month after the initial injury. Spontaneous
visual recovery of at least 2 Snellen lines is seen in half of the
cases. There is some evidence that poor initial and final acuities
may be associated with persistent acute changes in the retina.
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