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Introduction  
Purtscher’s retinopathy represents multi-level retinal ischemia and can present 
simultaneously with paracentral acute middle maculopathy (PAMM) in cases of severe 
trauma. However, there are limited reports of the association of these two conditions. 

Case Presentation   
A 21-year-old white male complained of bilateral blurred and washed-out vision after 
jumping off a 5-story building. He had suffered a traumatic brain injury, pulmonary 
contusion, and multiple bone fractures. Dilated ophthalmoscopy revealed multiple cotton 
wool spots and Purtscher flecken throughout the posterior pole with intraretinal 
hemorrhages in both eyes. Optical coherence tomography revealed a hyperreflective 
band-like lesion in the inner nuclear layer in both eyes, consistent with PAMM. Optical 
coherence tomography angiography revealed extensive dropout of the parafoveal deep 
retinal capillaries, corresponding to the location of lesions on optical coherence 
tomography. Based on the findings, he was diagnosed with PAMM secondary to 
Purtscher’s retinopathy. 

Conclusion  
Purtscher’s retinopathy and PAMM are conditions associated with retinal ischemia and 
can present concurrently in a polytrauma patient. Multimodal imaging techniques can be 
utilized to evaluate the structural changes to the retina and to evaluate the extent of 
retinal ischemia. There is currently no standardized treatment for Purtscher’s 
retinopathy or PAMM, and patients should be monitored for spontaneous recovery of 
vision. 

INTRODUCTION 

Purtscher’s retinopathy is a rare ocular condition that may 
be seen in patients with head trauma, chest compression 
injury, or long bone fractures, with annual incidence rates 
estimated to be 0.24 cases per million of the population.1 
The disease involves multi-level retinal ischemia and can 
present simultaneously with paracentral acute middle mac
ulopathy (PAMM) resulting in central vision loss. 

CASE PRESENTATION 

A 21-year-old white male presented four weeks following a 
recent suicide attempt where he had jumped off a five story 
building and suffered a traumatic brain injury. His medical 
history was unremarkable aside from recent trauma-related 
injuries including pulmonary contusion, right pneumotho
rax, left hemothorax, and bilateral rib and femur fractures. 
Previous ocular history prior to the injury was unremark

able. He had visual acuities of 20/20 in both eyes with an 
emmetropic refraction, and all ocular health findings were 
normal in both eyes. 
At his initial examination performed four weeks post-

trauma, he complained of bilateral blurred and washed-out 
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Figure 1. Fundus photograph of the right eye (left        
image) and left eye (right image) 6 weeks post-trauma.          
There are isolated cotton wool spots along the vascular arcades (yellow arrows) in both 
eyes. Purtscher flecken can be observed along the superotemporal arcade in the left eye 
(white arrows) with a clear zone between the lesions and the retinal arterioles. 

vision. Best corrected visual acuities were 20/100 in the 
right eye and 20/40 in the left eye. Extraocular motility and 
confrontation visual fields were normal and there was no 
relative afferent pupillary defect. All anterior segment find
ings were unremarkable in both eyes and intraocular pres
sures were normal and symmetric. Fundus examination of 
the right eye revealed a blunted foveal reflex, multiple cot
ton wool spots and Purtscher flecken that were more severe 
along the inferior vascular arcades, and intraretinal hemor
rhages. In the left eye, the macula was flat and there were 
peripapillary cotton wool spots, multiple Purtscher flecken, 
and intraretinal hemorrhages. The optic nerves in both eyes 
were found to be found with no disc edema, hemorrhages, 
or pallor. The peripheral retina was normal in both eyes 
with no holes, breaks, or detachments. Based on the retinal 
findings, a diagnosis of Purtscher’s retinopathy was made 
in both eyes. Retinal imaging was unavailable at that time. 
The patient was then transferred to a Polytrauma Reha

bilitation Clinic and was evaluated six weeks post-trauma. 
Pinhole visual acuities at this visit were 20/100 in the right 
eye and 20/25 in the left eye. Entrance testing was stable. 
Anterior segment was unremarkable in both eyes and in
traocular pressures were normal and symmetric. Go
nioscopy revealed open angles and no angle recession in 
both eyes. Ophthalmoscopy revealed both optic nerves 
heads were flat, with no disc edema, hemorrhages, or pallor 
with positive foveal reflexes. Retinal findings included a 
single cotton wool spot in the right eye (Figure 1) and few 
cotton wool spots and Purtscher flecken in the left eye (Fig
ure 1). No intraretinal hemorrhages were noted, and pe
ripheral retina had no breaks, tears, or detachments in both 
eyes. 
Cirrus spectral-domain optical coherence tomography 

(SD-OCT) v.9.5 (Cirrus OCT 5000, Carl Zeiss Meditec, 
Dublin, California, USA) of the right eye revealed good 
foveal contour, and the outer retinal layers, including the 
retinal pigment epithelium, interdigitation zone, and ellip
soid zone, were intact. There was a hyperreflective band-
like lesion in the paracentral inner nuclear layer, consistent 
with PAMM (Figure 2A). This lesion was most prominent 
nasal, temporal, and inferior to the fovea. There were also 
focal areas of atrophy of the inner nuclear layer with mild 

Figure 2. Cirrus macular SD-OCT of the right eye (A/B)         
and left eye (C/D) 6 weeks post-trauma.        
There are paracentral bands of hyperreflectivity of the inner nuclear layer (white arrows) 
and focal areas of atrophy of the inner nuclear layer (yellow arrows) consistent with 
PAMM in both eyes. 

collapse of the overlying superficial retinal layers super
otemporal and temporal to the macula, indicating areas of 
chronic ischemia (Figure 2B). The left eye had good foveal 
contour on SD-OCT and outer retinal layers were intact. 
SD-OCT revealed a hyperreflective band-like lesion in the 
paracentral inner nuclear layer, consistent with PAMM (Fig
ure 2C), and the lesion was most prominent superior to the 
fovea. There were more focal areas of atrophy of the inner 
nuclear layer superior and temporal to the macula (Figure 
2D). 
Cirrus optical coherence tomography angiography (An

gioplex, Cirrus HD OCT 5000, Carl Zeiss Meditec, Dublin, 
California, USA) of the right eye revealed parafoveal 
dropout of deep retinal capillaries; most prominent nasal, 
temporal and inferior to the fovea indicating ischemia to 
the deep retinal capillary plexus (Figure 3), consistent with 
the location of the PAMM lesions. Optical coherence to
mography angiography (OCTA) of the left eye revealed 
dropout of deep retinal capillaries most prominent super
otemporal and inferior to the fovea (Figure 3) that corre
sponded with the inner nuclear layer atrophy noted on SD-
OCT. Superficial retinal capillaries were largely intact in 
both eyes. 
The patient was seen for follow up and visual field test

ing eight weeks post-trauma. Pinhole visual acuities im
proved to 20/30 in the right eye and 20/20 in the left eye; 
significantly improved compared to his two prior examina
tions. 
A baseline visual field 30-2 test using the Swedish In

teractive Thresholding Algorithm (SITA) Standard strategy 
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Figure 3. Cirrus macula OCTA imaging of the right eye         
(left image) and left eye (right image) 6 weeks post-         
trauma.  
There is an enlarged foveal avascular zone due to significant dropout of the deep 
parafoveal retinal capillaries (orange box) in both eyes. 

was completed with the Humphrey Field Analyzer 3 (Carl 
Zeiss Meditec, Dublin, CA, USA). Visual field testing re
vealed mild paracentral defects nasal, temporal, and supe
rior to fixation in the right eye and shallow pericentral de
fects with three deep inferior and nasal focal defects in the 
left eye. The visual field defects were consistent with the 
location of the PAMM lesions on SD-OCT in the right eye 
and corresponded to an area of inner retinal atrophy super
otemporal to the fovea in the left eye. 
Due to his upcoming discharge from the clinic, it was 

recommended that the patient have a dilated eye exam in 
six months with updated macula OCT. 
At a follow up 85 weeks post-trauma, the patient’s visual 

acuity remained mildly decreased at 20/40 in the right eye 
with 20/15 visual acuity in the left eye. Spectralis SD-OCT 
v.6.8.3 (Heidelberg Engineering, Heidelberg, Germany) of 
the right eye revealed irregular and enlarged foveal contour 
due to atrophy of the parafoveal inner nuclear layer cor
responding to the previously seen hyperreflective band 
within the inner nuclear layer (Figure 4). Previously noted 
areas of focal inner nuclear layer atrophy superotemporal 
to the fovea in the right eye were stable. Outer retinal lay
ers, including the retinal pigment epithelium, were intact 
in the right eye. SD-OCT of the left eye revealed normal 
foveal contour, but also revealed atrophy of the inner nu
clear layer superior to the fovea corresponding to the pre
viously seen hyperreflective band within the inner nuclear 
layer (Figure 2). Previously noted areas of focal inner layer 
atrophy temporal to the fovea were stable and outer retinal 
layers, including the retinal pigment epithelium, were in
tact in the left eye (Figure 4). 

DISCUSSION 

The hallmark of Purtscher’s retinopathy is the presence of 
Purtscher flecken, cotton wool spots, and intraretinal hem
orrhages localized to the posterior pole. Flecken are char
acterized as polygonal areas of retinal whitening that are 
found between retinal arterioles and located deeper in the 
retina, compared to the superficial cotton wool spots. Ad
ditionally, flecken can be differentiated from cotton wool 
spots their distinct clear zone between the lesion and the 

arterioles, corresponding to the 50um capillary-free zone 
surrounding retinal arterioles.1–4 Purtscher’s retinopathy 
may also present with possible optic disc edema, although 
rare.5 

Paracentral acute middle maculopathy is a novel finding 
on SD-OCT that had previously been undiagnosed largely 
due to the subtlety of retinal findings and lack of abnor
malities on fluorescein angiography.2 Acute findings on SD-
OCT will reveal a hyperreflective band-like lesion within 
the inner nuclear layer, with eventual atrophy of this layer 
in the chronic phases.2,5–8 
Findings on OCTA will typically reveal abnormalities of 

the deep retinal capillaries with dropout of the capillary 
bed adjacent to the foveal avascular zone, corresponding 
to the paracentral location of the PAMM lesions.2,9,10 Al
though retinal findings are not necessary for diagnosis, 
when present, ophthalmoscopy will reveal muted gray le
sions in the parafoveal region.11 
To date, there has only been one other reported case re

port of PAMM associated with Purtscher’s retinopathy in a 
patient who suffered long bone fractures.3 This is the first 
case report, to our knowledge, of a patient with Purtscher’s 
retinopathy who suffered traumatic brain injury, chest 
compression, and long bone fractures who also had a con
current finding of bilateral PAMM. 
It has been recognized that Purtscher’s retinopathy oc

curs due to occlusion of the precapillary retinal arterioles 
due to trauma-induced emboli. The specific emboli can vary 
depending on the nature of injury, with air emboli likely 
being the cause in cases of traumatic brain injuries and 
chest compression injuries.6–8 In cases that result from 
bone fracture, fat or fibrin emboli may be more likely cul
prits.3 However, in our case, the cause of Purtscher’s 
retinopathy was likely multifactorial as our patient had suf
fered head trauma, pulmonary contusion, and bone frac
tures. 
There are four retinal capillary networks within the pos

terior pole, and it is thought that the embolic occlusion of 
the precapillary arterioles results in multi-level retinal is
chemia. The radial peripapillary capillary plexus lies within 
the retinal nerve fiber layer and has fewer anastomoses. 
Thus, occlusion of the arterioles supplying this capillary 
network can produce microinfarctions localized around the 
optic nerve, as is classic for Purtscher’s retinopathy.5,6 Is
chemia to the superficial capillary plexus can result in su
perficial infarcts that are visualized as cotton wool spots.6 
Deeper retinal layers are perfused by the intermediate and 
deep capillary plexus, which are supplied by the vertical 
anastomoses of the superficial capillary plexus. Thus, pre
capillary arteriole occlusion could potentially lead to fur
ther downstream ischemia to the deeper retinal capillaries 
and present clinically as Purtscher flecken.12 
Considering the multi-level retinal ischemia in 

Purtscher’s retinopathy, it is possible to have concurrent 
PAMM in these patients, as PAMM represents deep capil
lary ischemia.2,13 The paracentral fovea is a watershed zone 
susceptible to retinal ischemia due to its high oxygen de
mand yet limitation on capillary density to maintain opti
mal optical light penetrance.9,14,15 Thus, this specific re
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Figure 4. (A) Spectralis macular SD-OCT of the right eye (left image) and left eye (right image) 85 weeks post-                 
trauma.  
There is an enlarged and irregular foveal contour (white arrows) in the right eye and a focal area of atrophy of the inner nuclear layer (yellow arrow) in the left eye. 

gion of the retina is particularly vulnerable to ischemia and 
explains its association with many other retinal vascular 
diseases. 
Both Purtscher flecken and PAMM represent deep capil

lary ischemia, however the location of the lesions will dif
fer. Whereas Purtscher flecken are prominent in the peri
papillary region, PAMM lesions will be concentrated in the 
foveal region, and may represent the same ischemic 
process. 

MANAGEMENT AND OUTCOMES 

Initial visual acuity with Purtscher’s retinopathy can range 
from normal to hand motion. In a study by Agrawal and 
McKribbin, it was shown that there can be spontaneous re
covery of at least two Snellen lines of visual acuity in half of 
the cases of Purtscher’s retinopathy, with chances for bet
ter visual recovery if the acute retinal findings had resolved 
within one month.1 
Due to its’ association with many retinal vascular dis

eases such as diabetic retinopathy, hypertensive retinopa
thy, and vascular occlusions,4,12 it is difficult to predict vi
sual prognosis in patients with PAMM, as prognosis varies 
depending on concurrent retinal diagnosis. However, in a 
case series of patients presenting with PAMM, without evi
dence of other retinal pathology, it was found that these pa
tients had visual acuities ranging from 20/15 to 20/30 due 
to sparing of the central fovea; indicating a relatively good 
visual prognosis with PAMM alone. In the patients with 
mildly reduced best corrected visual acuity, visual acuity 
measurements tended to remain stable without improve

ment.14 This case report presents a unique case of a patient 
who suffered polytrauma and experienced significant im
provement in visual acuity up to 8 weeks post-trauma, but 
had final visual acuity that remained reduced at 20/40 even 
at 85 weeks post-trauma. 
There is currently no accepted treatment for either 

Purtscher’s retinopathy or PAMM. In a systematic review 
regarding the efficacy of glucocorticoid treatment for 
Purtscher’s retinopathy, it was determined there was no 
statistical significance between treated and non-treated pa
tients.16 Given the high likelihood for spontaneous visual 
recovery with Purtscher’s retinopathy, it is recommended 
these patients be monitored, without treatment, for visual 
recovery. Although there is no treatment for PAMM, em
phasis should be made to control underlying vascular 
pathology to prevent recurrence in patients with associated 
risk factors. Given that our patient’s diagnosis of PAMM 
was the result of polytrauma, no further management was 
indicated. 
Similar to studies regarding visual recovery in patients 

with Purtscher’s retinopathy,7 our patient made significant 
visual recovery within the first eight weeks following his in
jury. However, visual acuity remained reduced at 85 weeks 
post-trauma, in contrast to a previous case report of a pa
tient with PAMM and Purtscher’s retinopathy who had nor
mal acuity.3 As seen on SD-OCT, our patient had significant 
atrophy of the middle parafoveal retina likely contributing 
to the reduced visual acuity (Figure 4). 
In patients with Purtscher’s retinopathy, visual acuity 

can be expected to improve, however those with concurrent 
findings of PAMM should be educated that paracentral sco
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tomas may persist due to atrophy of the middle parafoveal 
retina. 

CONCLUSION 

Purtscher’s retinopathy and PAMM are conditions associ
ated with retinal ischemia. This case report demonstrates 
that both conditions can present concurrently in a poly
trauma patient. Thus, it is important to consider PAMM as 
a cause of central or paracentral vision loss in a patient pre
senting with Purtscher’s retinopathy. 
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