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Posterior Reversible Encephalopathy Syndrome during Recovery 
from Hypovolemic Acute Kidney Injury after Trauma; Case Report 
and Literature Review
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Case Report

Posterior reversible encephalopathy syndrome (PRES) is a rare clinicoradiological entity characterized by 
neurological symptoms. It is associated with various conditions like hypertension, renal diseases and use of 
cytotoxic agents. It occurs more often in adults than children. PRES has been described in pediatric patient with 
renal diseases like nephrotic syndrome, nephritis and in acute renal failure as in cases of Hemolytic-uremic 
syndrome but there are no reports of PRES in cases of recovery from acute kidney injury due to prerenal cause 
like hypovolemia. We herein present an interesting case of 6-year-old girl with traumatic amputation who 
developed PRES days after recovery of acute kidney injury. The patient was successfully managed medically. 
The presented clinical scenario demonstrates the fact that PRES can develop in a trauma patient in acute setting 
of recovering from hypovolemic acute kidney injury. Prompt recognition and treatment is important and can 
lead to complete recovery.
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Introduction

Posterior reversible encephalopathy syndrome 
(PRES) is a rare clinicoradiological entity 

characterized by neurological symptoms like 
headache, seizures, and altered consciousness 
level and visual abnormalities [1]. It can occur in 
all age groups but more commonly seen in adults. 

The estimated incidence in pediatric critical care 
unit is 0.4% [2]. In adults it is most commonly 
associated with conditions like hypertension, 
preeclampsia, renal diseases, autoimmune diseases 
and treatment with immunosuppressive drugs [3]. 
However, in children, PRES is mostly described 
with renal and hematological disorders [4] which 
include patients with nephrotic syndrome, acute 
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nephritis and patients with malignancies treated 
with chemotherapeutic agents [5]. It has also 
been reported in patients with haemolytic uremic 
syndrome [HUS] and adrenocortical diseases [6]. 
The presentation of PRES in the settings of trauma 
is very rare. We herein present a 6-year-old girl with 
traumatic amputation who developed PRES, several 
days after recovery of acute kidney injury (AKI).

Case Report

A 6-year-old girl was brought to our emergency 
department following road traffic accident. On 
arrival, she had a patent airway but laboured 
breathing and was in shock with vitals of heart rate 
154/ min, and blood pressure 50/30 mmHg. She had 
undergone above knee traumatic amputation of right 
lower limb which was bleeding. She was immediately 
intubated and put on mechanical ventilation. 
Resuscitation was started with crystalloids, blood 
and blood products. The actively bleeding femoral 
vessels were ligated and primary wash and dressing 
was done. She responded well to initial resuscitation 
and became hemodynamically stable. There were 
no injuries in chest and abdomen. As per protocol, 
non-contrast computed tomography (NCCT) of 
brain and cervical spine was performed which were 
unremarkable. She was transferred to intensive care 
unit (ICU) intubated in view of massive blood loss 
and metabolic acidosis and resuscitation continued 
in the ICU. She received 5 units of packed RBCs, 
3 units of fresh frozen plasma (FFP), 3 units of 
platelets and 3 units of cryoprecipitate in the first 
24 hours. Next day her creatinine increased from 0.9 
mg/dl to 1.7 mg/dl with decrease in urine output. On 
examination, there was significant oozing from the 
wound and she was given fluid boluses with the guide 
of central venous pressure monitoring following 
which creatinine started decreasing. Over a period of 
3 days, serum creatinine values decreased to 0.6mg/

dl and she was extubated. After 3 days in ICU, her 
blood pressure started keeping up on hypertensive 
side, ranging from 150/90 to 160/100mmHg. Despite 
adequate pain control, she remained hypertensive for 
which oral amlodipine was started (5mg twice a day). 
While she was being evaluated for hypertension, 
she developed 2 episodes of seizures in a day. The 
first one was a left side focal seizure and second was 
generalized tonic-clonic convulsions and she was 
re-intubated. NCCT brain was done which revealed 
bilateral multiple hypo-dense foci in white matter 
in all frontal, parietal, temporal and occipital lobes, 
with parieto-occipital predominance (Figures 1). 
These radiographic changes along with the clinical 
presentation and co-existing hypertension suggested 
the diagnosis of posterior reversible encephalopathy 
syndrome. She was started on phenytoin for seizures 
and labetolol and enalapril were added to control the 
BP to the target value of 90th percentile for her age, i.e 
105/68. Over a period of 3-4 days her consciousness 
level improved to normal. She was extubated and 
transferred to the ward. All the investigations of 
hypertension were unremarkable. Contrast enhanced 
CT of abdomen revealed normal kidney size and 
renal arterial dimensions. Renal Doppler was also 
normal. Urine routine microscopy was unremarkable. 
Volume overload was ruled out clinically and by 
input output charts. A table correlating the date, BP, 
creatinine values and previous day volume balance 
with seizures is provided (Table 1). She recovered 
fully neurologically in 3-4 days. At the time of 
discharge, she had regained her preinjury status. 
Further during the follow up visit, she was absolutely 
normal with no neurological deficit.

Discussion

PRES is a rare entity. Various triggers for PRES 
in children are hypertension, renal disease and 
immunosuppressive agents. The underlying 

Fig. 1. The axial non-contrast brain CT-Scan demonstrating hypodensity involving white and grey matter of bilateral occipital lobes 
(A) and bilateral frontal lobes (B).
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pathophysiology of PRES is breakdown in cerebral 
autoregulation which leads to hyperperfusion and 
vasogenic edema of cerebral white matter [7]. 
Endothelial dysfunction has also been implicated 
as pathogenic mechanism in cases of preeclampsia 
or cytotoxic drugs [8]. 

There are various case reports and case series 
published about PRES in children [3, 9, 10,]. All 
series show boys are more frequently affected than 
girls. The majority of reported cases were either 
patients with renal diseases like nephrotic syndrome, 
glomerulonephritis, AKI due to renal cause or 
patients with tumors and transplant recipient on 
drugs. Gera et al [3] described 11 paediatric patients 
with PRES out of which 6 patients had acute renal 
failure because of renal disease per se [ 4 had HUS, 
1 case of glomerulonephritis and 1 had obstructed 
solitary kidney]. None had AKI due to prerenal 
cause. Similarly, Ishikura et al., [9] studied 20 
paediatric patients who developed PRES out of which 
10 patients were kidney transplant recipients, 7 had 
nephrotic syndrome and 3 had glomerulonephritis. 
There are no reported cases of PRES because of 
acute renal failure attributed to prerenal cause like 
hypovolemic shock. Our patient was a 6 year old girl 
child who had no history or symptoms of any renal 
disease but developed acute kidney injury because of 
hypovolemic shock which was recovering. She was 
not a known hypertensive but developed acute rise 
in blood pressure in ICU over 3 days and developed 
PRES. We investigated her for hypertension but did 
not find any conclusive findings and posttraumatic 
stress was kept as a possibility. We are uncertain 
why PRES developed in the renal function recovery 
phase. As in other case series, 9 of 10 cases from 
PICU [2], our patient also presented with seizures 
and altered consciousness level. There have been 
few case reports of PRES in trauma patients. Sigurta 
et al., [11] reported PRES in a15 year old case of 
traumatic pancreatitis. In this case, both hypertension 
and endothelial dysfunction caused by sepsis were 
triggers for PRES. Another case of young patient with 
pelvic trauma has been described who developed 
PRES because of immunoglobulin infusion [12].

The diagnosis of PRES is usually made clinically 

with underlying conditions and with supportive 
finding on imaging. MRI is more sensitive than CT 
scan. The characteristic imaging pattern is presence 
of edema involving white matter of posterior 
portions of both cerebral hemispheres especially 
the parietooccipital regions in a symmetric manner 
[1]. However other structures such as brainstem, 
cerebellum, frontal and temporal lobes may also 
get involved [13]. In our case, both parietooccipital 
regions and frontal lobes were involved as depicted in 
CT scan. The differential diagnosis of such findings 
include progressive multifocal leukoencephalopathy, 
posterior circulation stroke and hypoxic –ischemic 
encephalopathy. These were excluded by history 
and clinical findings. Hypoxic event was ruled out 
seeing the patient’s records which are recorded 
every hour in ICU. Posterior circulation stroke is 
usually unilateral but our patient had characteristic 
bilateral involvement. Progressive multifocal 
leukoencephalopathy (PML) is a demyelinating 
disease which results from the reactivation 
of John Cunningham virus (JC virus) infecting 
oligodendrocytes in patients with compromised 
immune systems. There was no acute bleeding event 
as CT scan did not show any hemorrhage. Our patient 
recovered fully neurologically in 3-4 days further 
strengthening our diagnosis of PRES. We did not 
get a repeat CT scan after her improvement because 
that would have required deep sedation or general 
anesthesia for the child. At the time of discharge, 
she had regained her preinjury status. To the best of 
our knowledge, this is a rare case of PRES during 
recovery from AKI due to prerenal cause and points 
to the importance of managing hypertension in post-
trauma state. Other causes of PRES were also ruled 
out. Blood transfusion was done initially only at the 
time of admission to ICU but seizures occurred after 
8 days of injury.

In conclusion, the presented clinical scenario 
demonstrates the fact that PRES can develop in a 
trauma patient in acute setting of recovering from 
hypovolemic AKI. Prompt recognition and treatment 
is important and can lead to complete recovery.
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Table 1. Showing the correlation between the date, blood pressure, creatinine values and previous day volume balance with seizures.
Date Blood Pressure Serum Urea Serum Creatinine Volume Balance
1st day 140/106 10 0.5 -40ml
2nd day 150/100 8 0.3 -75ml
3rd day (Seizures) 138/102 11 0.4 +75 ml
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