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Abstract8

Posterior reversible encephalopathy syndrome (PRES) usually presents with rapid onset of9

neurologic symptoms with characteristic vasogenic oedema in imaging studies. PRES is most10

importantly associated with hypertension and kidney disease. We describe a case of PRES in11

a 13-year-old female patient who presented with normal vital signs, neurological symptoms,12

oliguria, and laboratory test results consistent with thrombotic thrombocytopenic purpura13

(TTP). Head computed tomography (CT) scan revealed subtle hypodensity in the white14

matter of the right parietal lobe, strongly suggesting PRES, with multiple hemorrhagic foci in15

the right frontal lobe and right basal ganglia. Aggressive TTP treatment was initiated;16

however, she developed rapidly progressive glomerulonephritis and renal failure. Twelve days17

since presentation, she developed severe acute respiratory distress, which resulted in death.18

Therefore, PRES need not be a complication; it can be the presenting sign of an undiagnosed19

disease and a high index of suspicion is required in such cases.20

21

Index terms— posterior reversible encephalopathy syndrome, thrombotic thrombocytopenic purpura,22
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1 I. Introduction24

osterior reversible encephalopathy syndrome (PRES) is a complication with various medical conditions which25
usually presents with rapid onset of neurological symptoms such as seizures, altered mental status, and visual26
disturbances (Hobson et al, 2012). It was initially believed to be associated with eclampsia, post-transplant27
use of cyclosporine, and acute hypertension (Bartynski, 2008). Further studies showed a relationship between28
PRES and hypertension, immunosuppressive drugs, and post-transplant status, and autoimmune and vascular29
diseases, which are mostly found in patients with renal diseases (Hobson et al, 2012). Furthermore, PRES30
is a clinicoradiological syndrome characterized by its unique symptoms and pathognomic radiological findings31
(Bartynski, 2008). Here, we present a case of PRES in a patient with clinical and laboratory evidence32
of thrombotic thrombocytopenic purpura who developed severe acute renal dysfunction in the absence of33
hypertension. Although the standard treatment was initiated, the patient died due to severe respiratory distress.34

2 II. Case Report35

A 13-year-old female patient presented to the emergency department with nausea, vomiting, headache, confusion,36
seizures, and oliguria. She had no significant past medical history and no previous similar episodes were reported.37
Family history was unremarkable, with no evidence of any blood disorder in the family. On initial examination,38
the patient looked dehydrated and somnolent with a Glasgow coma scale score of 10. Vital signs, including blood39
pressure, were within normal limits on different occasions.40
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3 III. DISCUSSION

The patient underwent a head computed tomography (CT) scan to assess the extent of the neurological41
pathology, which demonstrated multiple subcortical hypodensities in the right frontal and parietal lobes, highly42
suggestive of PRES, as well as multiple well-defined hyperintensities in the right frontal lobe and right basal43
ganglia, suggesting multiple haemorrhagic foci (Figure ??1A, and 1B).44

Initial blood workup showed anaemia (haemoglobin 7 mg/dL), thrombocytopaenia (40,000 mg/dL), high45
erythrocyte sedimentation rate (160 mm/hour), and high C-reactive protein (20 mg/L) levels. Additionally, signs46
of haemolysis such as high lactate dehydrogenase (900 IU/L) and bilirubin (5 mg/dL) levels were also present.47
Further laboratory tests assessing renal functions showed normal serum creatinine (80 umol/L) and glomerular48
filtration rate (GFR) (98 ml/min/1.73m 2 ). Serology tests revealed a positive perinuclear antineutrophilic49
cytoplasmic (p-ANCA), antiglomerular basement membrane (anti-GBM), and antimyeloperoxidase antibodies.50
A lumbar puncture was performed to exclude infectious causes and it showed normal coloured cerebrospinal fluid51
with normal cell and protein counts. Polymerase chain reaction assays for herpes-simplex virus, cytomegalovirus,52
and Epstein-Barr virus were negative.53

Targeted treatment for the underlying cause was delayed due to the haemodynamic instability. After the54
patient was stabilized, a diagnosis of thrombotic thrombocytopenic purpura (TTP) was suspected based on55
laboratory results. Subsequently, the patient was started on 500 mg/day intravenous methylprednisolone and 3056
mg/day oral prednisolone, and she underwent multiple plasma exchange procedures along with infusions of fresh57
frozen plasma. Due to the suspicion of TTP, genetic testing was done. However, the results were not available58
at the time as it required 5 days. After 10 days, a follow-up brain MRI showed bilateral parietal high signals on59
FLAIR sequence and diffusion ADC map (figure-2A and 2B). MR angiography showed patent posterior cranial60
circulation.61

Despite the active treatment for TTP, the patient developed rapidly progressive glomerulonephritis; the62
GFR drastically decreased to 6 ml/min/1.73m 2 and serum creatinine was extremely high at 657 umol/L.63
Histopathological examination of the renal biopsy revealed glomerular crescent formation with linear IgG, IgA,64
IgM, and C3 deposits on the glomerular capillary walls. The patient was started on dialysis immediately.65

Dialysis was continued for the patient, with no significant improvements in the first 5 days. Unfortunately, the66
patient’s family refused any further investigations or interventions because they had not seen any improvement67
since her first presentation. Twelve days after her initial presentation, the patient developed severe acute68
respiratory distress, which resulted in death. Postmortem, the results of genetic testing revealed a 70% deficiency69
in ADAMTS 13 levels.70

3 III. Discussion71

PRES is a rare neurotoxic state that is coupled with a rapid onset set of symptoms, most commonly seizures, visual72
disturbances, headache, and altered mental state (Hobson et al, 2012) and characteristic vasogenic oedema seen73
in imaging studies (Bartynski, 2008). PRES is also associated with multiple clinical diseases, most importantly74
hypertension and kidney diseases (Bartynski, 2008;Hobson et al, 2012). In this case, we report the course of a75
paediatric patient who came to the emergency room with PRES as the first presentation of TTP. PRES has been76
reported as a complication of TTP before; however, it usually occurs in adults and is considered rare in children77
with a poor prognosis if early treatment is not initiated (Bhat et al, 2015).78

The relationship between the two diseases lies in the pathophysiology of PRES: the first mechanism being79
theorized as disturbances in the brain’s autoregulation of blood flow caused by hypertension (Hobson et al,80
2012), and the other being endothelial dysfunction caused by inflammatory processes (Hobson et al, 2012).81
These mechanisms explain the association of PRES with many autoimmune diseases such as Henoch-Schonlein82
purpura (Sivrioglu et al, 2013), scleroderma (Chen et al, 2016), and juvenile idiopathic arthritis (Zhang et al,83
2014). Both the processes can be found in TTP due to the formation of microthrombi (Yu et al, 2015).84

However, in this case, the diagnosis of PRES was difficult due to multiple reasons. First, TTP can also85
manifest with neurological symptoms; therefore, the differentiation between PRES and TTP in this case was86
only possible through imaging studies (Bhat et al, 2015), which could not be obtained emergently due to the87
patient’s hemodynamic instability. However, brain MRI was performed 10 days later, which showed bilateral88
parietal high signals on FLAIR sequence and diffusion ADC map. Secondly, although the patient’s laboratory89
findings are consistent with TTP, she was totally asymptomatic until she developed a seizure. Furthermore,90
the variable presentations of PRES and the difficulty in diagnosing it (Burrus et al, 2010) led to a delay in the91
diagnosis and treatment, which should have been commenced immediately to prevent permanent neurological92
damage, similar to what happened in this case (3).93

Additionally, the presence of PRES in paediatric patients with TTP is uncommon. However, when discussing94
the risk factors and their correlation to PRES in general, hypertension plays a pivotal role. Recent studies on95
the correlation of TTP and PRES among paediatric population have shown the presence of hypertension in96
100% of the patients with PRES (Bhat et al, 2015). Nevertheless, significant correlation between the degree of97
hypertension and PRES could not be established (Bhat et al, 2015;Burrus et al, 2010). The only significant risk98
factors common to, both, acute TTP and PRES were GFR and worsening renal failure (Burrus et al, 2010) as99
were seen in this case.100

The diagnosis of PRES is based on clinical presentation and radiological findings on CT scan or MRI. In101
acute settings, CT scan is usually used due to its rapid availability (Hobson et al, 2012); however, CT scan lacks102
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sensitivity and, therefore, normal findings could be seen. MRI, on the other hand, is considered the superior103
imaging study, but many diverse findings of PRES were not detected on MRI (Hobson et al, 2012). The typical104
findings on MRI include symmetrical bilateral cortical and subcortical vasogenic oedema in the vascular watershed105
areas, most commonly in the occipital and parietal regions (Bartynski, 2008;Hobson et al, 2012) followed by the106
frontal lobes, the inferior temporaloccipital junction, and the cerebellum (Bartynski, 2008). Furthermore, PRES107
can also show atypical findings on imaging studies such as asymmetrical involvement, haemorrhage, cortical108
lesions, and the involvement of only the frontal lobe ??Hobson et Although neuroimaging is not usually done109
in patients with TTP, it is used in the patients with neurological manifestations to exclude microangiopathic110
thrombosis or haemorrhage. Recent imaging studies on the findings in patients with acute TTP have revealed111
that imaging could show signs of PRES, haemorrhage, or acute infarcts. More importantly, they demonstrated112
that the most common neurological finding among those patients was PRES (Burrus et al, 2009;Yu et al,113
2015). Furthermore, the studies also demonstrated that the abnormalities found on imaging studies did not114
affect the clinical outcomes, irrespective of how extensive they were (Burrus et al, 2009;Yu et al, 2015). Our115
recommendations include the following. First, PRES should not be considered as a complication of a disease or116
a state by itself, as it may reveal itself as the first presentation of an undiagnosed disease. Secondly, in cases117
of acute TTP with neurological manifestations, PRES should be highly considered since it is the most common118
imaging finding in such patients. Finally, in those patients, prompt treatment must be initiated as soon as119
possible, especially in paediatric patients, as it alters the prognosis.120

4 IV. Conclusion121

PRES is a rare neurotoxic state that is coupled with a rapid onset of symptoms. PRES has been reported as a122
complication of TTP before; however, it usually occurs in adults and it is considered rare in children with a poor123
prognosis if not treated early. Nevertheless, maintaining a high index of suspicion is warranted, as PRES should124
not be considered only as a complication of a disease because it may reveal itself as the first presentation of an125
undiagnosed disease. 1 2

Figure 1:

3



4 IV. CONCLUSION

2A

Figure 2: Figure 2A :

1© 2017 Global Journals Inc. (US) Case Report: Posterior Reversible Encephalopathy Syndrome in a
Paediatric Patient as First Presentation of Thrombotic Thrombocytopenic Purpura

2© 2017 Global Journals Inc. (US)

4



2B

Figure 3: Figure 2B :
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