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1 | INTRODUCTION
Posterior reversible encephalopathy syndrome (PRES) has
been described as a clinicoradiologic syndrome, with the ma-
jority of MRI findings consisting of symmetric edematous
changes to theparietal-occipital areas of the cortex and sub-
cortical white matter." Patients typically present with vague
symptoms such as headache, vision changes, paresis, nausea,
altered mental status, and in few cases seizures.' PRES is typ-
ically brought on secondarily to a variety of processes such
as uncontrolled hypertension, immunosuppressive medica-
tions, eclampsia/pre-eclampsia, uremia caused by renal fail-
ure, antineoplastic medications, lupus, or sepsisz. Symptoms
and radiographic evidence of PRES have shown to improve
greatly once the primary disturbance is under control.
Although the exact mechanism of the pathogenesis of
PRES remains uncertain, failure of cerebral autoregulation
during times of fluctuating blood pressure, as well as endothe-
lial dysfunction of the blood-brain barrier (BBB) are believed
to play a part.3’4 Breakdown of the BBB allows for hematoge-
nous products to diffuse slowly over time into the parenchyma
of the brain, resulting in areas of edema and dysfunction.*”
The most commonly affected regions in PRES are the pa-
rietal and occipital regions of the cortex, followed by the fron-
tal lobes, the inferior temporal junction, and the cerebellum.'
Deemed “Classical PRES”, over 90% of patients with PRES
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Recognition of central variant PRES is key to avoiding detrimental treatment. The
pons may be the most vulnerable area in central PRES, and delayed presentation may
result in greater damage. CSF reporting may lead to eventual recognition of a com-

mon profile, and possible aid in future diagnosis.
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have some form of parietal, occipital, and/or deep subcortical
involvement.' The lack of sympathetic innervation to these
areas, and thus the decreased ability to regulate perfusion
during times of increased blood pressure has been proposed
as a possibility as to why these regions are so often affected.®

In roughly 4% of cases however, as demonstrated by
McKinney et al in 2013, an atypical variant of PRES (dubbed
central variant PRES or hypertensive brainstem encephalop-
athy) exists, in which the parietal-occipital regions, as well as
the subcortical white matter are spared. Instead, edematous
changes are found throughout the basal ganglia, thalami, cer-
ebellum, and pons.2 The McKinney study documented 124
patients with PRES and found only five to have exclusive in-
volvement of these central structures with preservation of the
cortical regions normally seen in classical PRES.? All of the
patients with central variant PRES had hypertension at the
time of presentation, two were additionally taking cyclospo-
rine, and one was pre-eclamptic.

Our case involves a 47-year-old woman with a history of
uncontrolled hypertension, diabetes and end-stage renal dis-
ease, who presented for episodes of waxing and waning con-
fusion, unbalanced gait, and fatigue following a ground level
fall 1 week prior. The patient’s family reported she had been
trying to get control of her blood pressure for years, but had
yet to find the right combination of medications and worried
she would soon have to resort to hemodialysis.
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2 | CASE REPORT

Our patient, a 47-year-old woman with a medical history of
hypertension, type II diabetes mellitus, and end-stage renal
disease, presented with her family to the emergency depart-
ment (ED) with worsening episodes of confusion, unsteady
gait, and fatigue, after an episode of syncope and ground
level fall 1 week prior. Glasgow coma scale (GCS) was
determined to be 13 on her arrival, and work-up for stroke
was initiated. CT scan of the head, as well as ECHO of the
carotids, and ECG were all unremarkable. Of note, the pa-
tient’s blood pressure on admission was 180/99 mm Hg.
Additionally, demonstrating how poor the patient’s kidney
function was at that time, she was noted to have a creatinine
of 3.8, a BUN of 52, and glomerular filtration rate of 13. The
patient’s family were insistent that patient had been adherent
with her blood pressure medications at home but had been
having issues controlling her it for years with medical man-
agement alone. Her home regimen consisted of Furosemide
40 mg BID, Hydralazine 100 mg TID, and Nifedipine 60 mg
extended release daily.

On examination, the patient was somnolent and con-
fused. Orientated only to herself, but able to follow sim-
ple commands such as “squeeze my hand” and “raise your
right arm”. Pupils were equal and reactive to light. Patient
showed no focal neurological deficits either on the face or
any of her extremities. No asterixis was observed, reflexes
were 2 + throughout, and plantar reflexes were down turn-
ing on both sides. Heart and breath sounds were normal.
Patient’s family admitted she was having trouble keeping
her balance while ambulating around the time of the fall,
and even more so thereafter. Due to the patient’s somno-
lence during the time of the encounter, gait examination
was deferred.

MRI of the brain showed a much more serious picture of
the patient’s condition in comparison with the benign results
the CT scan had yielded in the ED (Figure 1). The entirety
of the pons demonstrated hyperintense signaling on FLAIR
MRI imaging indicative of edematous change, which was
also found in partial areas of the midbrain, cerebellum, and
deep white matter. Diffusion weighted imaging did not show
increased signaling, ruling out an acute infarct. Lumbar punc-
ture returned no leukocytes, a glucose of 30, a slightly higher
than normal protein of 46, albumin of 22, PCR negative for
common viruses (HSV, West Nile, or Hepatitis Viruses), and
did not gram stain. Differentials initially included uremic en-
cephalopathy, pontine myelinolysis, and PRES.

During the first two days of hospital admission, the pa-
tient’s blood pressure fluctuated greatly from a systolic pres-
sure between 106 and 187 mm Hg, and a diastolic between
58 and 96 mm Hg. Medications such as valsartan, carvedilol,
and metoprolol were added to the patient’s regimen, all in
an attempt to take control of her blood pressure. Once it be-
came clear that medicine alone would be unable to control
her blood pressure, the decision was made to begin hemodi-
alysis on hospital day 2 in order to curb it more aggressively,
as the patient’s clinical presentation was not improving.
Furthermore, the patient’s creatinine and BUN had continued
to climb (4.7 and 55, respectively), which was an additional
factor in favor of hemodialysis.

On hospital day 4, as her blood pressure slowly lowered
to an acceptable level (<140/90), the patient’s family noted
a marked improvement in her alertness, GCS rose from 13
to 15, and the patient regained the ability to converse appro-
priately. FLAIR MRI of the brain on hospital day 4 showed
improvement of affected hyperintense areas compared to im-
ages taken on hospital day 1, and even more so on hospital
day 9 (Figure 2). The decision to repeat the MRI on hospital

FIGURE 1

FLAIR MRI on day 1 of admission. Note hyperintense signaling in the entirety of the pons, and partial cerebellum
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day 9 was both for confirmation of PRES, as well as for ac-
ademic purposes. The patient was discharged with a blood
pressure of 127/66 mmHg, a creatinine of 2.6, and a BUN
of 18. Outpatient hemodialysis was arranged for both blood
pressure control, as well as for kidney failure.

3 | DISCUSSION
It is important to continue to highlight cases of central variant
PRES, as this particular variant is so rare and misdiagnosis
on MRI can lead to delay in appropriate treatment, or in the
worst case, implementation of detrimental treatment.MRI
imaging of central variant PRES mimics rhombencephalitis,
viral encephalitis, pontine myelinolysis, or even an infarct to
name a few.”> For example, if PRES was to be misdiagnosed
as an ischemic infarct, the allowance of permissive hyper-
tension may exacerbate parenchyma edema even further.
Reporting cases of central variant PRES is therefore impor-
tant, as it brings to light this presentation, in the hopes of it
becoming common medical knowledge among radiologists
and neurologists alike.

Furthermore, because our patient had a history of CKD
(as many others suffering from PRES do) the question was
raised as to whether or not she was in fact suffering from
central PRES at all, and instead from uremic encephalopa-
thy (UE). UE typically involves cortical regions, although
exclusive basal ganglia and brainstem involvement have
been known to occur, which mimics central PRES on FLAIR
MRIL® Although the pathophysiological changes between
both PRES and UE are not fully understood (purposed au-
toregulation failure in the former, and toxin mediated in the
latter), both result in breakdown of the blood-brain barrier
and subsequent vasogenic edema noted on FLAIR MRI as
hyperintense signaling, without DWI findings.6 Although
both conditions are known to improve with hemodialysis (as

a last resort if medical therapy is unsuccessful at controlling
blood pressure in PRES patients), we believe that the major
contributing factor causing pan-pontine hyperintense signal-
ing was due to hypertension, with urea most likely playing
an exacerbation part. Although her creatinine and BUN were
both elevated on admission (3.2 and 52, respectively), our pa-
tient was never acidotic, she did not display signs of asterixis
at any point, and cortical regions typical of UE were not in-
volved, factors which lead us to believe the culprit was high
blood pressure. Additionally, all reports of patients with cen-
tral PRES to our knowledge present with hypertension (with
or without other risk factors such as pre-eclamptic features,
uremia, or immunomodulator use), which is not always the
case of UE patients. Although we believe hypertension to be
the major cause of central PRES in our patient, we recognize
that serious consideration of UE is justified in encephalop-
athic CKD patients, especially as an alternative diagnosis if
blood pressure control fails to improve patients clinically.

To our knowledge, cases of central variant PRES with
the entirety of the pons affected by vasogenic edema with
associated partial basal ganglia, thalami, cerebellum, and
midbrain involvement have not yet been reported. The Gao
et al study in 2012, described a patient with central PRES
who had a very similar prevention to ours, with a history
of chronic kidney disease (CKD) and hypertension, however
vasogenic involvement was confined to the pons alone.” In
their study, Gao et al made reference to 6 additional case
reports of patients with CKD presenting with PRES, all with
pontine and/or brainstem involvement, and one with exclu-
sive pontine vasogenic changes. Additionally, all five of the
central variant patients in the McKinney study had partial
pontine involvement, two of which had recently undergone
kidney transplant (on cyclosporine) due to CKD.? At this
point, it is reasonable to hypothesize that the pons may per-
haps be the most vulnerable region of vasogenic edematous
change in patients with central PRES, and maybe even more

FIGURE 2 FLAIR MRI on day 9 of admission. Note improvement of hyperintense signaling within the pons in comparison with hospital day 1
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so in patients with associated underlaying CKD due to albu-
minuria and/or an increased tendency for electrolyte imbal-
ance. Due to the vulnerability of the pons in this setting, the
fact that our patient waited an entire week before presenting
to the ED may be the reason why the pons was so severely
affected in comparison with the basal ganaglia, thalami, cer-
ebellum, and midbrain. Although the patient from the Gao
study also suffered from CKD,® the fact that he presented a
day after the onset of symptoms may account for why only
the pons was affected, and additional involvement of other
areas typical for central PRES may have occurred if he had
waited. Further studies to determine whether or not CKD
is significantly associated with an increased risk of pontine
involvement in patients presenting with central PRES are
warranted.

In response to Lee et al’s 2018 report concerning al-
buminocytologic findings within the cerebral spinal fluid
(CSF) of a central PRES patient, ours had a slightly higher
than normal protein level of 46, however the concentration
of albumin within the CSF was measured at 22 (within nor-
mal range). Lee et al (including two other small studies&g)
made a case that high albumin within the CSF may be the
most common profile in PRES patients, but not necessary
required for diagnosis. The involvement of central areas of
the brain in PRES and increased albumin in the CSF may
be due to the heightened permeability of small vessels in
this area, and therefore a greater amount of protein leakage
into the extravascular space under hypertensive conditions.’
Their patient had a confirmed case of central variant PRES
with an albumin profile of 63.8 mg/dL and total protein
level of 102.6 mg/dL within the CSF. Although again, an
albuminocytologic CSF may not be required for diagnosis,
as there have been cases (including ours) of central PRES
which have not displayed this findings.s’7 Whether or not
this correlation is significantly associated with central vari-
ants PRES is limited however because so few studies of CSF
have been reported, let alone their CSF profiled during their
hospital stay. Continued reports of central PRES that make a
point of reporting CSF findings may allow for future meta-
analysis, and better objective data as to whether high albu-
min in the CSF is a true positive indicator of central variant
PRES.

4 | CONCLUSION

In conclusion, posterior reversible encephalopathy syn-
drome (PRES) is a clinicoradiologic syndrome character-
ized by edematous changes within the brain parenchyma,
likely secondary to conditions such as hypertension, im-
munosuppressive  medications, eclampsia/pre-eclamp-
sia, and antineoplastics. Central variant PRES, found in
roughly 4% of cases, spares subcortical white matter as
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well as parieto-occipital regions (areas affected by clas-
sical PRES), and instead involves deeper structures such
as the basal ganglia, the thalami, cerebellum, and pons,
the latter of which may be the most vulnerable. Because
central PRES is so rare, and because presentation on MRI
can mimic many other forms of pathology, cases of central
PRES should continue to be reported, as it pulls this variant
into common knowledge for radiologists and neurologists,
in the hopes of implementing appropriate management in a
timely fashion. We recommend CSF analysis be included
in future case reports of central variant PRES, with the aim
of perhaps finding a signature CSF profile as a means of
supporting a definitive diagnosis.

CONFLICT OF INTEREST

None declared.

AUTHOR CONTRIBUTION

JMG: contributed as first/primary author. AL: was involved
as the supervising physician and author contributor

ORCID

Jacqueline Marie Gowan

org/0000-0002-1208-0031

http://orcid.

REFERENCES

1. Siddiqui S, Irfan-ul-Haq T, Rehman B, Kumar M, Igbal N.
Posterior reversible encephalopathy syndrome (PRES). JCPSP.
2012;22:168-170.

2. McKinney AM, Jagadeesan BD, Truwit CL. Central-variant poste-
rior reversible encephalopathy syndrome: brainstem or basal gan-
glia involvement lacking cortical or subcortical cerebral edema. Am
J Roentgenol. 2013;201:631-638.

3. Lee S-W, Lee S-J. Central-variant posterior reversible en-
cephalopathy

syndrome with albuminocytologic disso-

ciation. Case Rep Neurol. 2018;10:29-33. https://doi.
org/10.1159/000486444.

4. Srinivasan K, Balasubramanian P, Mayilvaganan K, Kannan UN,
Bilal M. Central variant of posterior reversible encephalopathy syn-
drome — a rare case report. J Clin Diagn Res. 2017;11:TD01-TD2.
doi:10.7860/JCDR/2017/23269.9682.

5. Ocek L, Sener U, Demirtas BS, Ozcelik MM, Oztekin O, Zorlu Y.
Central-variant posterior reversible encephalopathy due to sulfas-
alazine: a case report. Med Princ Pract. 2015;24: 578-580. https://
doi.org/10.1159/000437386.

6. Jia LJ, Qu ZZ, Zhang XQ, Tian YJ, Wang Y. Uremic
Encephalopathy with isolated brainstem involvement revealed by
magnetic resonance imagine: a case report. MR imaging findings
and clinical correlation. BMC Neurology. 2017;17:154. https://doi.
org/10.1186/s12883-017-09369.

7. Gao B, Liang H, Liu FL, et al. Isolated pons involvement in
posterior reversible encephalopathy syndrome in a patient with


http://orcid.org/0000-0002-1208-0031
http://orcid.org/0000-0002-1208-0031
http://orcid.org/0000-0002-1208-0031
https://doi.org/10.1159/000486444
https://doi.org/10.1159/000486444
https://doi.org/10.1159/000437386
https://doi.org/10.1159/000437386
https://doi.org/10.1186/s12883-017-09369
https://doi.org/10.1186/s12883-017-09369

—|—36 Wl LEy_CIinicaI Case Reports MARIE GOWAN axp LIU

Open Access,

chronic renal insufficiency: case report and literature review. Clin

Neuroradiol. 2012;22:341-344. How to cite this article: Gowan JM, Liu A. Isolated
8. Datar S, Singh TD, Fugate JE, et al. Albuminocytologic dissocia- pan-pontine posterior reversible encephalopathy

tion in posterior reversible encephalopathy syndrome. Mayo Clin syndrome in a patient with uncontrolled hypertension.

Proc. 2015:90:1366-1371. Clin Case Rep. 2019;7:32-36. https://doi.org/10.1002/

9. Neeb L, Hoekstra J, Endres M, et al. Spectrum of cerebral spinal
fluid findings in patients with posterior reversible encephalopathy
syndrome. J Neurol. 2016;263:30-34.

ccr3.1888


https://doi.org/10.1002/ccr3.1888
https://doi.org/10.1002/ccr3.1888

