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a b s t r a c t 

Thrombotic thrombocytopenic purpura (TTP) is a rare hematologic disorder characterized by 

thrombotic microangiopathy. Neurologic symptoms are frequently seen in its presentation 

and the most common finding on neuroimaging of TTP is posterior reversible encephalopa- 

thy syndrome (PRES). Acute strokes, hemorrhages and atypical PRES are uncommonly seen. 

Our case reports the clinical and imaging details of a young male patient with TTP and 

Sjogren’s syndrome, who made a complete recovery after aggressive plasmapheresis and 

immunosuppressive therapy with resolution of the imaging findings of PRES on follow up 

brain MR imaging. We briefly review the literature for the spectrum of imaging findings that 

can be seen on brain MRI with TTP. 

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

Introduction 

Thrombotic thrombocytopenic purpura (TTP) is a rare hema-
tologic disorder with a classic pentad of thrombocytopenia,
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hemolytic anemia, neurologic symptoms, fever and renal fail-
ure, characterized pathologically by microvascular thrombo-
sis. Abnormally large Von Willebrand factor multimers in the
plasma lead to microvascular thrombosis at multiple organ
sites, due to deficiency of ADAMTS13, a cleaving protease. Our
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case highlights findings of atypical posterior reversible en-
cephalopathy syndrome and multiple microhemorrhages on
brain MRI (magnetic resonance imaging) with resolution of the
signal abnormalities on follow up after plasmapheresis and
immunosuppressive therapy. 

Case 

A 35-year-old male presented to the ED with acute onset con-
fusion and transient tingling in his left arm which resolved
by the time he was brought to the ED. A CT (computed to-
mography), head and CTA (computed tomographic angiogra-
phy) of the head and neck was performed which was negative
with no brain parenchymal or vascular abnormalities seen.
The patient was subsequently discharged, only to represent
2 weeks later with fever, headache and altered mental status
with waxing and waning of his attention. On neurologic exam-
ination, patient was delirious however rest of the exam was
non–focal. There was diffuse petechial rash on his extrem-
ities. Laboratory evaluation was remarkable for platelets of
7000/mcl, hemoglobin of 10.6 g/dL, a large drop from baseline
of 15.6 g/dL, LDH of 817 U/L, haptoglobin < 10 mg/dL, concern-
ing for hemolytic anemia and thrombocytopenic thrombotic
microangiopathy. Renal function was normal with serum cre-
atinine of 1.0 mg/dL and calculated GFR > 60 mL/min/1.73 m 

2 .
Findings were highly concerning for TTP and patient was ad-
mitted to the intensive care unit (ICU) with initiation of high
dose steroids and plasmapheresis. ADAMTS13 activity assay
was performed which was less than 3%, confirming TTP (a
value less than 10% activity is considered severely deficient). 

A MRI brain study was performed without and with intra-
venous contrast on a 1.5T scanner on day 1 of the hospital ad-
mission. The brain MRI demonstrated multiple patchy areas
of T2 and FlAIR (fluid attenuated inversion recovery) hyperin-
tense signal abnormalities in the right perisylvian white mat-
ter, right thalamus, left lentiform and right aspect of midbrain
( Fig. 1 ). On SWI (susceptibility weighted imaging) sequence,
there were foci of low signal in these regions consistent with
microhemorrhages ( Fig. 2 ). No abnormal enhancement was
noted on post contrast sequences. Review of his prior CT imag-
ing demonstrated parotid calcifications and cysts ( Fig. 3 ), and
the concern for Sjogren’s syndrome was brought forth by the
radiologist. Differential considerations based on MRI included
atypical PRES related to TTP or viral encephalitis. To rule out
possibility of encephalitis, CSF (cerebrospinal fluid) analysis
with a lumbar puncture was performed. There was no evi-
dence of infection -CSF was clear, cell count of 2 WBCs/dL,
Glucose of 67 mg/dL (normal range of 40-70 mg/dL), Protein
of 48 mg/dL (normal range of 15-45 mg/dL). CSF culture had
no growth and viral PCR and anti–body panel (for West Nile,
HSV, VZV and enteroviruses) were negative. Immunologic lab
tests were performed and was positive for Sjogren’s syndrome
with a positive SS-A anti–body test. 

Subsequently, the patient had a prolonged hospital course
of 5 weeks with multiple courses of plasmapheresis and
weekly Rituximab therapy for 4 doses with eventual nor-
malization of his platelet levels and resolution of hemolytic
anemia. ADAMTS13 activity normalized after this prolonged
immunosuppressive therapy. His mental status also gradu-
ally improved over the course of the hospitalization and a
follow up MRI performed 4 weeks later demonstrated com-
plete resolution of previously seen FLAIR signal abnormalities
( Fig. 1 C and D). Patient was finally discharged on oral steroids
with plan for steroid taper. On 3 months follow in the outpa-
tient clinic, the patient was now off oral steroids was doing
well symptomatically with normal lab work. 

Discussion 

TTP is a rare entity which can be potentially lethal if not
recognized and treated early underscoring its clinical signif-
icance. Deficiency of ADAMTS13 protease is the central etio-
pathologic factor [1] . The 2 major types of TTP are- 1. Congen-
ital TTP, which is due to ADAMTS13 deficiency and 2. Immune
mediated TTP, which is due to presence of ADAMTS13 au-
toantibodies. Immune mediated TTP typically occurs in adult-
hood, median age of onset of fourth decade and more com-
mon in females to male with a ratio of 2 to 3:1. Immune me-
diated TTP can either be primary or idiopathic or secondary
to a predisposing condition. Predisposing conditions include
autoimmune diseases, malignancy, infection, drugs and preg-
nancy. Amongst the autoimmune conditions, SLE (systemic
lupus erythematosus) is the commonest, although many oth-
ers autoimmune disorders including Sjogren’s syndrome as
seen in our case, have been noted in association with TTP [ 2 ,3 ].

Clinical evaluation: The diagnosis of TTP is made primar-
ily based on a combination of clinical and laboratory find-
ings. Although, the classic clinical pentad of thrombocytope-
nia, hemolytic anemia, neurologic symptoms, fever and re-
nal failure has been described for TTP, the diagnosis remains
challenging due to variability in clinical features, overlap with
other thrombotic microangiopathies and limited availability
of the ADAMTS13 test [4] . The diagnosis of TTP is suspected
when there are findings of microangiopathic hemolytic ane-
mia and thrombocytopenia which are universally present in
all cases of TTP. Neurologic symptoms and renal failure which
are due to end organ damage occur variably. Although not gold
standard, the ADAMTS13 activity and ADAMTS13 inhibitor as-
says have been used for confirmation of diagnosis of TTP in
clinically suspected cases. Scoring systems incorporating clin-
ical and laboratory findings like the PLASMIC score have been
used in prediction of TTP [5] . 

Imaging evaluation: Up to 90% patients of TTP have been
found to display neurologic symptoms [6] . Neuroimaging in
TTP can be performed with either CT or MRI brain imaging.
CT is less sensitive in detection of ischemia and microhem-
orrhages compared to MRI. Posterior reversible encephalopa-
thy syndrome (PRES) is the most common imaging manifes-
tation seen in patients with TTP on MR imaging [7] . Typical
PRES involves the posterior aspects of the supratentorial brain
parenchyma ie the parietal and occipital lobes, with classic ap-
pearance of white matter edema on both CT and MR imaging
of the brain [8] . PRES is considered atypical when there is in-
volvement of either atypical locations, restricted diffusion or
presence of hemorrhage [9] . Atypical locations include frontal
or temporal lobes, deep grey matter or the infratentorial brain
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Fig. 1 – Axial FLAIR MRI (A and B) performed on day 10 of admission demonstrates multifocal hyperintense signal 
abnormalities in the right perisylvian white matter, right thalamus, left lentiform and right midbrain (white arrows). On 

follow up MRI, performed 4 weeks later, while patient was on plasmapheresis and immunosuppressive therapy, selected 

axial FLAIR images (C and D) at the same levels show that there was complete resolution of the previously seen abnormal 
signal. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

parenchyma. The most important criteria for calling a signal
alteration as PRES is its reversibility which can be confirmed
only with follow up imaging. 

The most widely accepted hypothesis for PRES is of vas-
cular dysregulation, with rapid increase in blood pressure
that leads to development of edema in the posterior parieto-
occipital lobes as the posterior circulation has a sparse sym-
pathetic innervation compared to the anterior carotid circu-
lation. Pathophysiology involving systemic inflammation and
endothelial dysfunction have also been considered as PRES
occurs in multiple inflammatory conditions such as sepsis,
preeclampsia and auto immune disorders [10] . The patho-
physiology for PRES and other neuroimaging findings in TTP
are not well elucidated but probably relate to microvascular
thrombosis with subsequent perfusional disturbances and in-
flammation that accompanies TTP. 

Acute infarcts and hemorrhages are less frequently seen in
TTP. In most patients, the brain MRI findings in TTP are com-
pletely reversible, although there are isolated reports of per-
sistent small infarcts seen on MRI after clinical recovery [11] .
There is also a case report where a large acute infarct was seen
from large vessel thrombosis in TTP. Presence of hemorrhage
makes PRES more severe, although there are no large stud-
ies comparing whether presence of infarcts and hemorrhages
are associated with worse outcomes in TTP. In our case, the
brain parenchymal signal abnormalities were not in the typ-
ical parieto-occipital distribution, with involvement of basal
ganglia, midbrain, thalamus and temporal white matter. Pres-
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Fig. 2 – SWI images from the initial MRI brain study demonstrate multiple tiny foci of low signal (white arrows) which 

corresponded to areas of FLAIR signal abnormality seen in Fig. 1 , consistent with microhemorrhages. 

Fig. 3 – Axial T2 image from patient’s brain MRI (A) and Axial CT image (B) from a study at time of presentation demonstrate 
bilateral parotid tiny cysts (black arrows) and foci of calcification (white arrows), for which concern about Sjogren’s 
syndrome was brought forth and subsequently confirmed with a positive serologic SS-A antibody test. 
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ence of microhemorrhages is also uncommonly reported. Both
ischemia and hemorrhage are potentially possible in this dis-
order to manifest in the brain based on the hematologic al-
terations of thrombocytopenia and microvascular thrombosis
seen in this disorder. 

Conclusion 

Atypical PRES and microhemorrhages can be seen on MRI
brain imaging in TTP. Prompt diagnosis and treatment of TTP
is important to ensure complete recovery and a good progno-
sis. Imaging findings are typically reversible after successful
treatment and can be used for follow-up surveillance. Auto-
immune diseases can be associated with TTP and should be
suspected both clinically and on imaging. In our case, Sjo-
gren’s disease was suspected due to parotid abnormalities on
imaging. 

Patient consent 

There has been anonymization of any identifiable personal
patient information. Patient consent has been obtained. 
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