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Pseudoxanthoma elasticum (PXE) is a rare 
connective tissue disorder characterized by 
fragmentation and ectopic calcification of 
elastic fibers in the skin, ocular, and 
cardiovascular systems. The disease is 
linked to loss of function mutations in the 
ABCC6 genes and has a prevalence of 1 in 
160,000 with a 2:1 female to male 

ratio.1,2Although there exist sporadic reports 
of acquired PXE, the majority of cases are 
inherited in an autosomal recessive 
fashion.3 Characteristic cutaneous and 
ophthalmic manifestations of PXE include 
the presence of yellow papules in a linear or 
reticular pattern that often coalesce into 
larger plaques most commonly overlying 
flexural surfaces and angioid streaks in 
Bruch’s membrane, respectively.4 
Additionally, gastrointestinal and retinal 

ABSTRACT 

Background: Pseudoxanthoma elasticum (PXE) is a rare, hereditary connective tissue disorder 
characterized by ectopic calcification of multiple organ systems. Cardiovascular complications 
secondary to accelerated atherosclerosis are well-documented in published literature; however, there 
is a paucity of studies that reviews serious neurovascular complications including CVA(cerebral 
vascular accident), TIA(Transient ischemic attack), and intracranial aneurysm in PXE patients. 
 
Objective: To review current literature reporting cases of serious ischemic and hemorrhagic 
neurovascular complications in PXE patients as of September 2020 and reexamine current guidelines 
on antiplatelet therapy in PXE patients 
 
Methods: A search of the PubMed database limited to English language case reports using the key 
words “pseudoxanthoma elasticum”, “neuro*”, “cerebr*”, “CVA”, “TIA”, and “aneurysm” was performed.  
 
Results: A total of 67 cases of cerebral disease were reported; ranging from ages 2-71 years from 12 
countries. The most common neurovascular complication seen was ischemic stroke (68.7%) followed 
by TIA (20.8%), intracranial aneurysm (6.0%) and lastly hemorrhagic stroke (4.5%). 
 
Conclusions: PXE patients have a greater incidence of ischemic strokes compared to the general 
population. Clinicians should thus monitor this patient population for signs of neurovascular 
complications and carefully weigh the benefits of antiplatelet therapy in patients with known 
neurovascular disease against the risk of bleeding.  
 

INTRODUCTION 
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hemorrhages are notable complications of 
PXE that generally result in the avoidance of 
long-term antiplatelet therapies in these 
patients.5 Paradoxically, PXE patients are 
known to be at greater risk than the general 
population for coronary artery disease and 
peripheral artery disease, likely secondary to 
PXE-associated calcification and 
atherosclerosis.6 

 
Less commonly described in the literature 
are cerebrovascular complications resulting 
from PXE: ischemic infarction, intracranial 
aneurysm formation, and intracranial 
hemorrhage that can occur even in absence 
of aneurysm. Although these serious 
neurovascular events have the potential to 
result in permanent disability or death, 
current guidelines do not recommend 
prophylactic antiplatelet therapy for PXE 
patients due to the low incidence of these 
acute events and aforementioned risk of 
hemorrhage. Our systematic review of the 
literature aims to describe the prevalence 
and spectrum of neurovascular 
complications that may arise in PXE and use 
this context to re-examine current practice 
and guidelines regarding antiplatelet therapy 
in PXE patients.  
 

 
 
We performed a PubMed search using the 
key words “pseudoxanthoma elasticum”, 
“neuro*”, “cerebr*”, “CVA”, “TIA”, “stroke” 
and “aneurysm” and limited our investigation 
to case reports and cohort studies appearing 
in the English-language literature. (Figure 1) 
Articles with an irrelevant publication type 
such as literature reviews, conference 
abstracts, posters and editorials were 
excluded. Articles wherein the full text was 
not available were excluded from review. 
We reviewed case descriptions appearing in 
the full text of 10 case reports and 5 

cohort/cross-sectional studies in which adult 
and pediatric patients diagnosed with PXE 
presented with neurovascular complications 
including ischemic and hemorrhagic CVA, 
TIA and intracranial aneurysm. 
 

 
 

 
 
10 case reports and 5 cohort studies from 
12 countries were reviewed with a total of 67 
cases of cerebral disease reported in PXE 
patients ranging from ages 2 to 71 years. 
Publication years of the articles spanned 
from 1988-2020. The characteristics of PXE 
patients with neurovascular events from 
case studies vs cohort studies are listed in 
Tables 1 and 2 respectively. Overall, the 
most common neurovascular complications 
were ischemic strokes (n=46, 68.7%) 
followed by TIAs (n= 14, 20.8%). There 
were 4 (6.0%) reports of intracranial 
aneurysm formation and 3 (4.5%) cases of 
hemorrhagic strokes. Of the 13 PXE 
subjects whose ischemic CVAs were

 

METHODS 

RESULTS 
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Table 1. Characteristics of PXE patients with neurovascular complications across case studies 
 

Case report Age Male Female Country 
Ischemic 

CVA 
Hemorrhagic 

CVA 
TIA Aneurysm 

Aralikatti  et 
al12 

36 1 0 
United 

Kingdom 
1 0 0 0 

Araki et al13 63 1 0 Japan 1 0 0 0 

Bertamino et 
al14 

5 
2 

0 
1 

1 
0 

Italy 2 0 0 0 

Bock et al15 38 1 0 Switzerland 1 1 0 0 

Defillo et al16 NR 0 2 
United 
States 

0 0 0 2 

Del Zotto et 
al17 

39 0 1 Italy 1 0 0 0 

Hirano et al18 
47 
54 
62 

1 
0 
0 

0 
1 
1 

Japan 
1 
1 
1 

0 
0 
0 

0 
0 
0 

0 
0 
0 

Kumar et al19 65 1 0 India 1 0 0 1 

Lanfranconi 
et al10 

62 1 0 Italy 1 0 0 0 

Pavlovic et 
al20 

47 
49 
71 

0 
1 
0 

1 
0 
1 

Serbia 
1 
1 
1 

0 1 0 

 
 
 
Table 2. Characteristics of included cohort studies and cross-sectional studies 
 

Study 
Mean 

Age (SD) 
Male 

sex % 
Country 

Study 
Design 

Cerebral disease 
PXE 

patients 

Cerebral 
disease n 

(%) 

Kauw et 
al21 

61 (12) 26 Netherlands PFU 

Ichemic CVA, 
intracranial 

hemorrhage, 
intracranial 
aneurysm 

178 31  (17%) 

Neldner 
et al22 

29.5 
(NR) 

30 USA/Canada 
Cross-

sectional 
Ruptured cerebral 

aneurysm 
100 1 (1%) 

Omarjee 
et al25 

NR NR France RR 
Ischemic CVA, 

hemorrhagic CVA 
151 

13 (8.6%) 
 

Van den 
Berg et 

al23 

31.4 
(NR) 

37 Netherlands PFU Ischemic CVA 94 8 (8.5%) 

Vanakker 
et al24 

52 (NR) 40 Belgium 
Cross-

sectional 
Ischemic CVA 42 6 (14%) 

NR: not reported; PFU: Prospective follow-up; RR: Retrospective review 
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Table 3. Reported neurovascular complications in PXE patients 
 

 
Ischemic 

CVA, n (%) 
Hemorrhagic 
CVA, n (%) 

TIA, n 
(%) 

Intracranial 
aneurysm, n (%) 

Total 
n 

Neurovascular 
complication 

46 (68.7%)* 4 (6.0%) 
14 

(20.8%) 
3 (4.5%) 67 

Small artery 12 0 0 0 12 

Large artery 2 0 0 0 2 
 

*Percentages are calculated over total # of neurovascular complications in PXE patients (67) 
 

attributed to a specific location of infarct, 12 
(92.3%) had infarctions in small arteries of 
the brain, whereas only 1 patient’s CVA 
involved infarction of a large cerebral artery. 
(See Table 3 for summary of neurovascular 
complications)    
 

Within the individual cohort studies, Van der 
Berg et al analyzed 100 patients affected by 
PXE, followed-up for 17.1 years, and found 
8 % incidence of stroke.23 Kauw et al found 
a comparable 8% incidence of stroke within 
their 178 PXE patient cohort.21 In their 
smaller 42 patient cohort, Vanakker et al 
found a 14% incidence of ischemic CVAs in 
their smaller cohort of 42 PXE patients.24  
 

 
 

The pathogenesis of cardiovascular disease 
in PXE is characterized by progressive 
calcification in the medial layers of medium 
and small sized arteries. Previous studies 
have shown that pathogenic variants in the 
ABCC6 gene are associated with an 
increased risk for ischemic stroke in 
humans.8 It is thus reasonable to 
hypothesize that PXE patients would 
therefore be at higher risk for ischemic and 
hemorrhagic neurovascular events when 
compared to the general population. 
Accordingly, individual cohort studies Van 
der Berg et al and Kauw et al found an 8%  
prevalence for ischemic CVAs in PXE 
patients, compared to the 3% prevalence for 
ischemic CVAs seen in the general 
population.9 Relative risk of developing 

ischemic strokes is estimated to be 3.6 in 
PXE patients less than 65 years compared 
with the general population (95 % 
confidence interval 3.3–4.0).23,21 As 
demonstrated in Bertamino et al and Araki et 
al, an ischemic stroke can be a rare 
presenting symptom in both pediatric and 
adult cases of PXE.14, 13 While an increased 
risk for neurovascular events in the general 
population warrants the initiation of 
prophylactic antiplatelet therapy, there is no 
current consensus on antiplatelet in PXE 
patients.5 While the 100 patient cohort in 
Van der Berg et. Al had 8 patients with 
ischemic CVAs, 17 patients from the same 
cohort developed serious gastrointestinal 
bleeding, one of whom suffered a fatal 
hemorrhage while taking aspirin.23 

 

Liaqat et al reported a PXE patient who 
underwent successful coronary artery 
bypass surgery and was discharged on 
aspirin 81 mg daily and apixaban 2.5mg BID 
without bleeding complications.5 Lanfranconi 
et al reported successful intravenous 
thrombolytic treatment of acute ischemic 
stroke in a 62 year old male PXE patient that 
resulted in resolution of neurological 
symptoms without bleeding complication.10 
However, there were no case reports 
regarding use of aspirin as primary 
prevention for neurovascular events in PXE 
patients.  
 

 
 

In conclusion, PXE patients are at higher 
risk than the general population for 

DISCUSSION 

CONCLUSION 
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developing neurovascular disease, 
especially ischemic stroke. Clinicians should 
thus monitor PXE patients for neurological 
symptoms suggestive of neurovascular 
disease at visits. Given that bleeding 
complications are more common than 
ischemic stroke, anti-platelet therapy as 
primary prevention for PXE patients without 
known neurovascular disease is currently 
not recommended. Further studies must be 
conducted to determine the safety and 
efficacy of aspirin and thrombolytic therapy 
in the treatment and secondary prevention 
of neurovascular complications in PXE 
patients.  
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