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Introduction

 Purtscher’s retinopathy was described for the first time in 1910 
by Otmar Purtscher as an occlusive microvascular vasculopathy as-
sociated with severe head trauma. [1,2] Since then, a similar retinal 
appearance has also been described in a variety of non-traumatic con-
ditions, and the term ‘’Purtscher-like retinopathy’’ is used to describe 
it. [2] That group of conditions includes systemic disorders such as 
acute pancreatitis, fat embolism syndrome, renal failure, childbirth, 
connective tissue disorders, autoimmune processes or thrombotic 
microangiopathic diseases like hemolytic uremic syndrome (HUS), 
disseminated intravascular coagulation (DIC), or thrombotic throm-
bocytopenic purpura (TTP) [1-3] The estimated incidence both for 
Purtscher and Purtscher-like retinopathies is 0.24 persons per million 
per year. [1] It is presented bilateral in up to 60% of cases [1,2].

 Fundoscopy is characteristic, and includes cotton-wool spots and 
intraretinal haemorrhages in up to 90%, as well as the pathognomon-
ic “Purtscher flecken”. [1] This characteristic finding is described as 
intraretinal whitening with a polygonal margin, but with a clear area 
(within 50 µm) between the affected retina and the adjacent arteriole; 
and it´s present in only half of the cases, although under diagnosis is 
suspected [1, 2]. All these abnormalities are confined to the posterior 
pole, within the macula and immediately nasal to the optical disk [2]. 

 The most commonly accepted cause for Purtscher-like retinopathy 
is precapillary arteriole occlusion by micro embolization, resulting in 
microvascular infarction of the retinal nerve fiber layer; though other 
factors leading to blood-vessel damage may also contribute. [2] Com-
plement disregulation in pathologies such as atypical hemolytic ure-
mic syndrome (aHUS) (characterized by microangiopathic hemolytic 
anemia, thrombocytopenia, and acute kidney failure) has also been 
described as a potential cause of Purtscher´s retinopathy [3-9].

 In recent years there has been increasing interest in the definition 
and interpretation of this retinopathy in Optical Coherence Tomog-
raphy (OCT), in order to better understand the precise anatomical 
localization affected in the retina and which is the evolution it has 
once the appreciable findings on funduscopy have disappeared. The 
interest lies in correlating these persistent changes with final visual 
acuity, as well as establishing new prognostic factors based on OCT 
images at the initial time of diagnosis. Some of these OCT findings 
were also demonstrated in a number of conditions such as paracentral 
acute middle maculopathy (PAMM), suggesting that this is likely not 
a single diagnostic entity, but rather a final common pathway of isch-
emic condition [10-12].
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Abstract
Purpose: To report a case of Purtscher-like retinopathy after co-
caine abuse, to describe the ophthalmic findings and its correlation 
with the Optical Coherence Tomography images, differential diag-
nosis and finally to discuss the possible causes that lead to these 
presentation.

Case Description: 39-year-old male who came to the Emergency 
Department presenting hemoptysis, symptoms consistent with acute 
renal failure and acute bilateral blurred vision after an episode of co-
caine abuse. Funduscopy in both eyes revealed retinal haemorrhag-
es, multiple bilateral peripapillary cotton wool spots and “Purtscher 
Fleckens”, and the Optic Coherence Tomography intraretinal fluid 
and bilateral papillary oedema. In addition, a hyper reflectivity of 
intermediate layers was appreciated in OCT, showing the capillar-
ies that suffer from isquemia. The patient received a diagnosis of 
Purtscher-like retinopathy based on retinal findings and the absence 
of a history of trauma. He was urgently admitted to the nephrology 
unit due to thrombotic microangiopathy findings, in addition to alve-
olar hemorrhage, cardiomyopathy and acute subdural hematoma. 
The patient was diagnosed with atypical hemolytic uremic syndrome 

(aHUS), whose trigger may have been cocaine intake. Systemic Ec-
ulizumab was added to the hemodialysis and plasmapheresis treat-
ment.

Keywords: Purtscher-like retinopathy; Optic Coherence Tomogra-
phy; Substance abuse; Atypical hemolytic uremic syndrome; Throm-
botic microangiopathy
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Clinical Case

 A 39-year-old male who went to the emergency room after drug 
use, presenting hemoptysis, malaise and blurred vision. Laboratory 
tests of the patient revealed hemoglobinemia (9.9 g/dL), thrombo-
cytopenia (62,000/uL), leukocytes (12,300/uL), increased levels of 
blood lactate dehydrogenase (1895 U/L), creatinine (8.89 mg/dL), 
filtrate glomerular (7ml/min), and blood urea nitrogen (201 mg/dL). 
Blood pressure was 170/110 mmHg. As background, the patient re-
ported regular consumption of snorted cocaine (200mg every 3 days), 
snorted ketamine, LSD, smoked THC, tobacco, benzodiazepines and 
alcohol.

 On ophthalmologic examination, his best-corrected visual acuity 
measured on the Snellen scale was 20/25 in the right eye and 20/20 
in the left eye. Anterior segment examination was unremarkable and 
intraocular pressures were within normal limits. Dilated fundus ex-
amination revealed multiple cotton wool spots and intraretinal hemor-
rhages confined to the peripapilary and the posterior pole and around 
the optic nerve, as well as “Purtscher flecken” (Figures 1A, 1B). Disc 
swelling and bilateral macular edema were observed.

 He was diagnosed with alveolar hemorrhage, cardiomyopathy, 
and thrombotic microangiopathy: with Coombs-negative hemolytic 
anemia, thrombocytopenia, and rapidly progressive acute renal fail-
ure. The patient was hospitalized in the nephrology clinic and he was 
scheduled for hemodialysis and plasmapheresis. He also started treat-
ment with methylprednisolone pulses.

 Two days after admission, OCT was performed, revealing bilateral 
optic disc edema with mean retinal nerve fiber layer (RNFL) thick-
ness of 182/160 microns (Figure 2), retinal thickening especially at 
the inner layer and bilateral macular neurosensory detachments (Fig-
ures 3A, 3B). High definition OCT section at the level of exudates 
showed increased thickness and hyper-reflectivity of internal layers 
compatible with the cotton-wool spots seen in the funduscopy (Figure 
4). Due to the associated retinal findings and lack of a history of trau-
ma, the patient was diagnosed with Purtscher-like retinopathy.

 During admission, laboratory studies were expanded with the fol-
lowing results: negative ANCA, negative antiGBM, elevated comple-
ment activity, negative serologies, negative tumor markers, negative 
Shiga toxin and negative ADAMTS13 test (which excluded throm-
botic thrombocytopenic purpura as a possible cause of thrombotic 
microangiopathy).

 After an extensive differential diagnosis, the condition was final-
ly diagnosed as atypical hemolytic uremic syndrome (aHUS) whose 
trigger was cocaine use. Eculizumab was added to the treatment with 
a favorable evolution, both at the systemic level and at the ophthalmic 
level (observed using OCT and serial funduscopies). One month after 
admission, vision was 20/20 in both eyes and there was a significant 
decrease in the number of exudates and hemorrhages on funduscopy 
and resolution of disc swelling and macular oedema in both eyes on 
OCT (Figures 2, 5A, 5B and 6A, 6B).

 The patient consented to publication of the case and its images in 
writing.

Figure 1: Fundus of right (A) and left (B) eyes showing intraretinal hae-
morrhages (asterisk), cotton-wool sports (arrow) and soft exudates with 
Purtscher flecken appearance (triangle).

Figure 2: Superior: retinal nerve fiber layer OCT from the patient at ad-
mission showing optic disc swelling. Inferior: retinal nerve fiber layer OCT 
from the patient one month after treatment showing resolution of the optic 
disc swelling.
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Discussion
 Atypical hemolytic uremic syndrome (aHUS) is a rare and 
life-threatening condition presented in 5-10% of Hemolytic Uremic 
Syndrome (HUS) cases. [3,5] A negative Shiga toxin test and the ab-
sence of diarrhea differentiates aHUS from typical HUS [5].

 aHUS it´s characterized by a dysregulation of the complement 
alternative pathway that causes it’s chronic and uncontrolled activa-
tion. [5] This leads to vascular endothelial damage and complement 
aggregations: thickening of arterioles and capillaries, endothelial de-
tachment, subendothelial accumulation of proteins, cell debris, and fi-
brin-platelet thrombi obstruction. [3,9] Activation of the complement 
system also results in formation of the membrane attack complex on 
cell surfaces, especially endothelial cells of the microcirculation such 
as the kidney or retina. [3] This leads to obstruction by fibrin-plate-
let thrombi and systemic multi-organ dysfunction. [3] The diagnostic 
suspicion is usually a thrombotic microangiopathy [3], like in our 
case. The triad of clinical features (microangiopathic hemolytic ane-
mia, thrombocytopenia, and acute kidney injury) constitutes hemo-
lytic uremic syndrome (HUS). [3,6] Laboratory findings are usually; 
thrombocytopenia, anemia, elevated lactate dehydrogenase (LDH), 
elevated blood urea nitrogen (BUN), and declining kidney function 
[5].

 Until 2013, the main treatment for aHUS was plasmapheresis, 
which improved platelet counts but did not stop the irregular com-
plement activation that occurs in aHUS. [3] Therefore prognosis was 
poor: mortality and morbidity rates were high in the acute phase and 
more than half of the cases progressed to end-stage renal disease. [3]  

Figure 3: High definition optical coherence tomography cross-sectional 
scan through the fovea of the right (A) and left (B) eye at admission. There 
is markedly increased hyper reflectivity of the outer plexiform. Serous 
macular detachment at optical coherence tomography in both eyes were 
presented.

Figure 4: High definition optical coherence tomography section at the 
level of exudates. Increased thickness and hyper-reflectivity of internal 
layers compatible with the cotton-wool spots seen in the funduscopy.

Figure 5: Funduscopy of the right (A) and left (B) eye one month after 
treatment. A decrease in the number of exudates and hemorrhages in the 
posterior pole can be seen, as well as almost disappearance of the flecken.

Figure 6: High definition optical coherence tomography cross-sectional 
scan through the fovea of the right (A) and left (B) eye one month after 
treatment. A resolution of the serous detachment is appreciated, although 
hyper reflective points persist in the middle layers.
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In recent years, the systemic use of the drug Eculizumab has been 
introduced in these patients, notably improving prognosis and in-
creasing survival. [3] Eculizumab is a humanized monoclonal anti-
body that binds to C5, thus preventing the formation of the membrane 
attack complex [3].

 aHUS does not usually present ophthalmological manifestations, 
but there have been described cases of venous and arterial occlusions, 
serous retinal detachments, vitreous and choroidal haemorrhages. [3] 
Since 2017, cases of Purtscher-like retinopathy associated with aHUS 
have also been reported [3-9].

 Purtscher-like retinopathy is an occlusive microvasculopathy 
whose characteristic findings have been postulated to be secondary to 
thrombotic microangiopathy with endothelial damage and increased 
platelet consumption. [1-4] The most widely accepted theory to ex-
plain the cause of this condition in aHUS is micro embolization of C5 
and leukocyte aggregates, causing arteriolar precapillary occlusion 
and microvascular infarct of the retinal nerve fiber layer and haemor-
rhages [3,8,9].

 Fundus examination of Purtscher and Purtscher-like retinopathies 
typically includes cotton-wool spots (which may cover retinal arteri-
oles and are caused by distal occlusion of the retinal capillaries alone 
by small emboli) [2], retinal hemorrhages (flame-shaped or dot-and-
blot), and the pathognomonic “Purtscher-flecken” (which are typical-
ly polygonal and well delimited, never cover neighboring arterioles). 
[1, 6, 7, 9] There may be other signs at presentation, such as macular 
edema (22%), optic disk swelling (16%), or a pseudo cherry red spot 
(26%). [1,6,7,9] Most cases are bilateral and the retinopathy usually 
presents between 24 and 48 hours after the underlying systemic dis-
ease; although unilateral cases have been reported, as well as cases in 
which retinopathy precedes systemic involvement [2,6,7].

 As for the characteristic “Purtscher flecken”, they are located in 
the inner retina between arterioles and venules and leave a clear area 
that occupies an average of 50 µm between the affected retina and 
the adjacent arteriole, and that corresponds to the capillary free area 
on each side of the retinal arteries and precapillary arterioles. [2] The 
presence of this clear area suggests primary pathology is in pre-capil-
lary arterioles. [2] Peripapillary capillaries have fewer arteriolar feeds 
and fewer anastamoses, so they may be more susceptible to embolic 
occlusion [2].

 Cases of Purtscher-like retinopathy have also been described after 
drug use [13-17], as well as after infections such as Dengue [18], or 
in the context of acute alveolar hemorrhage [19].

 Purtscher-like retinopathy does not have a specific treatment, and 
efforts should be focused on treating the underlying systemic pro-
cess. [14] Vision recovers to a variable degree in most patients. [14] 
Agrawal A et al. described in 2006 poor prognostic factors such as 
coroidal hypoperfusion, involvement of the outer retinal layers, optic 
disc swelling and leakage on angiography, existence of previous simi-
lar episodes and severity of the systemic disease causing the condition 
[2,14].

 Some of the latest publications on this pathology try to relate 
the fundus findings with the images obtained in optical coherence 
tomography (OCT). [3,10-12,18-20] Purtscher’s retinopathy has 
been shown to represent two ischemic retinal findings on OCT: cot-
ton-wool spots and Purtscher-flecken. [10] “Purtscher-flecken” can be 
characterized by cross-sectional and en face Spectral Domain OCT  

(SD-OCT) and represent localized areas of deep capillary ischemia; 
they lie in the inner nuclear layer, between arterioles. [10-12] They 
appear in OCT as hyper reflective areas. [10,11] Both the cotton-wool 
spots and the “Purtscher-flecken” have shown this hyper reflectivity 
that indicates ischemia in OCT, being the inner plexiform, the inner 
nuclear, and the outer plexiform layers the most affected in Purtscher 
and Purtscher-like retinopathies [10].

 Important similarities in OCT findings have been appreciable 
between Purtscher’s retinopathy and paracentral acute middle mac-
ulopathy (PAMM). [10-12] PAMM was originally described by 
Sarraf et al as an OCT-based diagnosis presented by hyper reflec-
tive band-like lesions in middle retinal layers (specifically the inner 
nuclear layer) caused by ischemic insult to retinal intermediate and 
deep capillary plexus. [10-12] As we said, this finding also represents 
the “Purtscher-flecken” found in Purtscher-like retinopathy. [10] In 
addition, OCT in Purtscher´s retinopathy shows hyper reflectivity in 
superficial layers (compatible with cotton wool spots).

 Retinal edema or macular atrophy can also be seen in OCT. [14] 
An characteristic finding in OCT-angiography has been described in 
Purtscher´s retinopathy: a honeycomb-like hypo signal at the chorio-
capillaris layer, indicating the involvement and ischaemia of the cho-
roid during the pathological process [20].

 AIM Miguel et al described in 2013 five diagnostic Purtscher Ret-
inopathy criteria: Purtscher flecken, retinal hemorrhages, cotton-wool 
spots (typically restricted to posterior pole), probable or plausible ex-
planatory etiology and complementary investigation compatible with 
diagnosis. [1] They included in the group Purtscher Retinopathy pa-
tients who matched at least three of five criteria. Our patient matched 
all of them; if we assume the aHUS as a plausible explanatory etiolo-
gy, (several case reports in the literature support this etiology [3-9]).

 In the case of the patient presented here in this article, the final 
diagnosis was aHUS that could have been precipitated by cocaine 
intake. The main differential diagnosis considered given the patient’s 
systemic condition was hypertensive retinopathy, which in severe 
stages also presents with cotton-wool exudates, intraretinal hem-
orrhages, macular edema, and optic nerve edema. [21] In favor of 
the diagnosis of hypertensive retinopathy were the following signs: 
crossing signs and the presence of hard exudates in the right eye form-
ing a macular star. On the other hand, there were also several data in 
favor of the diagnosis of Purtscher-like retinopathy: the peripapillary 
distribution of exudates and hemorrhages, the improvement of the 
funduscopy when treatment with Eculizumab was initiated (despite 
the patient’s systemic tensions not being controlled), and above all 
the presence of the pathognomonic Purtscher-flecken in our patients 
funduscopy.

 For all these reasons, we consider that, although the final oph-
thalmological diagnosis of our patient was Purtscher-like retinopa-
thy, it is likely that the funduscopy included characteristics common 
to those of hypertensive retinopathy that very probably our patient 
also presented. We remember that his systemic pressures on the day 
of admission were 170/110 and, associated with the significant renal 
failure that the patient presented, they did not remain stable in normal 
ranges throughout the patient’s admission.

 The main limitation of the case presented was the impossibility 
of performing a fluorescein angiography, given the patient’s general 
condition throughout his admission.
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