
Clinical Case Report Medicine®

OPEN
Acute intermittent porphyria presenting
with seizures and posterior reversible
encephalopathy syndrome
Two case reports and a literature review
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Abstract
Introduction: Acute intermittent porphyria (AIP) is a rare and challenging hereditary neurovisceral disease with no specific
symptoms. Posterior reversible encephalopathy syndrome (PRES) is a clinicoradiological syndrome with bilateral reversible posterior
gyriform lesions that can be associated withmany different conditions, including AIP. Usually, peripheral neuropathy is considered the
most common neurological manifestation of AIP. However, AIP should also be considered when seizures and PRES are associated
with unexplained abdominal pain.

Case presentation: Both the patients were presented with seizures and PRES on brain magnetic resonance imaging (MRI).
Unexplained abdominal pain occurred before the onset of seizures. The AIP diagnosis was made after repeated Watson–Schwartz
tests. Hematin was not available for these 2 patients. However, supportive treatment including adequate nutrition and fluid therapy as
well as specific antiepileptic drugs aided the patient’s recovery and no acute attacks had occurred by the 3-year follow-up.

Conclusion: In contrast to other causes of PRES patients, seizure is the most common symptom in AIP patients with PRES. This is
a strong diagnostic clue for AIP when ambiguous abdominal pain patients presented with seizures and PRES on brain MRI. A positive
prognosis can be achieved with the combination of early recognition, supportive and intravenous hematin therapy, and withdrawal of
precipitating factors, including some antiepileptic drugs.

Abbreviations: ADC = apparent diffusion coefficient, AIP = acute intermittent porphyria, ALA = aminolevulinic acid, CSF =
cerebral spinal fluid, CT = computed tomography, DWI = diffusion-weighted images, MRI = magnetic resonance imaging, PBG =
porphobilinogen, PRES = posterior reversible encephalopathy syndrome, SIADH = inappropriate secretion of antidiuretic hormone.

Keywords: acute intermittent porphyria, inappropriate secretion of antidiuretic hormone, posterior reversible encephalopathy
syndrome, seizure
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1. Introduction

Posterior reversible encephalopathy syndrome (PRES) is a
clinicoradiological syndrome presenting with headache, seizures,
visual disturbances, or mental dysfunction associated with
bilateral posterior white and/or gray matter lesions.[1] Since its
first description in 1996, more and more cases related to PRES
have been identified with the advent of modern neuroimaging
techniques, especially magnetic resonance imaging (MRI).
Several conditions can be associated with PRES, including
puerperal eclampsia, renal failure, hypertensive crises, chemo-
therapeutic agents, immunosuppressants, organ transplantation,
blood transfusion, infection, and autoimmune diseases.[2] The
diagnosis of PRES is usually made on the basis of neuroradiologic
findings and clinical presentations, especially in the presence of
characteristic parieto-occipital gyriform lesions on T2-weighted
MRI. The reversible neurologic deficits and neuroradiologic
findings are thought to be factors of differentiation from other
clinical settings.
Acute intermittent porphyria (AIP), the most common type of

acute porphyrias in most of the countries worldwide, is a rare
hereditary disease due to deficiencies of heme biosynthesis.[3]

mailto:tangliou@sina.com
mailto:yinxinbao127192@163.com
http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0
http://dx.doi.org/10.1097/MD.0000000000011665


Zheng et al. Medicine (2018) 97:36 Medicine
Although abdominal pain, neurological dysfunction, and
psychiatric disturbances form the classic triad of AIP, the
diagnosis is often delayed and challenging because of diverse
clinical features from asymptomatic to life-threatening
attacks. The major clinical manifestation of AIP is an acute
attack involving severe abdominal pain and nervous system
presentations.
As early as 1991, King et al[4] reported a case of AIP presented

with seizures and hallucinations. The brain MRI showed
transient abnormalities with multiple bilateral lesions. Although
the nomenclature PRES had not been identified at that time,
neurologists were aware of the association between AIP and
reversible multiple lesions on MRI. Recently, more and more
cases with neuroimaging suggestive of PRES have been identified
in patients with AIP, although peripheral neuropathy is
considered as the most common neurological manifestation of
AIP. However, it is still a substantial challenge for neurologists to
make a prompt correct diagnosis when presented with cases
involving seizures and PRES-like neuroimaging. The association
between PRES and AIP is still an unknown phenomenon and
needs further studies. Here, we describe 2 cases with AIP
presenting with seizures and PRES on MRI in our department,
and we review the few existing studies to provide awareness
among clinicians of this difficult-to-diagnose disease so that early
accuracy diagnoses can be achieved.
2. Case report

2.1. Case 1

InDecember2014, a27-year-oldmanwasadmitted toourhospital
for abdominal and lumbarpain lasting for12days after heavy food
and alcohol intake before 1 week. He was diagnosed with acute
pancreatitis with mild elevated urine amylase in his local hospital.
No abnormalities were found in his abdominal computed
tomography (CT) and X-ray. However, the paroxysmal pain
Figure 1. Magnetic resonance imaging of case 1 shows hyperintense gyriform lesi
of bilateral occipitoparietal and frontal lobes. Hypointense and patchy hyperintens
coefficient maps (D, H) showed hyperintensity of these lesions.
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was not relieved, and his blood pressure increased. Six days later, a
generalized tonic-clonic seizure occurred. Then, partial seizures in
the left limb continued. He was transferred to our hospital. No
particular medical or family history was reported.
At the time of admission, he described recurrent severe

paroxysmal abdominal and lumbar pain. His clinical examina-
tion was unremarkable, except for decreased tendon reflex in the
4 limbs. There was no complaint of visual disturbance. The
patient had moderately increased blood pressure (159/101 mm
Hg) and tachycardia (112/min). His creatine kinase was 246U/L
(normal, 0–170U/L), aspartate transaminase was 42U/L (15–40
U/L) and serum sodium was 130mmol/L (normal, 137–147
mmol/L). Other biochemistry tests were not suggestive. Tests for
connective tissue disorders, viral infection, heavy metal poison-
ing, thyroid function, and antithyroid antibodies were all
negative. Brain MRI demonstrated multifocal lesions in the
bilateral occipitoparietal and frontal lobes. The lesions were
hypointense on T1-weighted images and were hyperintense on
T2-weighted and fluid-attenuated inversion recovery images.
Diffusion-weighted images (DWI) were hypointense, and some
were patchy hyperintense, while apparent diffusion coefficient
(ADC) maps were hyperintense, which was suggestive of
vasogenic edema instead of cytotoxic edema in PRES (Fig. 1).
There was mild contrast enhancement (data not shown).
Electroencephalography showed diffuse slow waves without
epileptiform discharges. The results of the cerebrospinal fluid
analysis were normal. His severe recurrent abdominal pain
without clear etiology was suspect of AIP. The diagnosis of AIP
was made after 3 repeated positive urine Watson–Schwartz tests
for porphobilinogen (PBG). His urine turned dark and red upon
exposure to light (Fig. 2).
Glucose infusion and a high carbohydrate diet were given to

the patient, as hematin was not available in our hospital. The
patient responded well and recovered gradually. He was
discharged with no seizure or abdominal pain. Upon review,
he remained asymptomatic.
ons on T2-weighted (A, E) and fluid-attenuated inversion recovery images (B, F)
e lesions were found on diffusion-weighted images (C, G), apparent diffusion



Figure 2. Urine samples of normal control (A) and case 1 after exposure to sunlight for a short (B) and long (C) time.
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2.2. Case 2
An 18-year-old girl was admitted to our hospital following
development of generalized tonic-clonic seizure in November
2016. Ten days ago, she was diagnosed with ileus because of
abdominal pain as well as constipation in her local hospital.
However, the symptoms were not relieved and a series of tests
including abdominal X-ray, CT scan, and ultrasound were normal.
Her brainMRIwas performed in her local hospital indicating PRES
(Fig. 3).MRangiography showednoabnormality (data not shown).
However, the diagnosiswas vagueand thepatientwas transferred to
the emergency department of our hospital due to seizures.
Anticonvulsants including benzodiazepines and oxcarbazepine
were used to control the seizures. The recurrent abdominal pain
and seizures gave us reason to suspect of AIP, given the prognosis
fromcase1. She hadno family history of similar symptomatology or
other particularly notable medical history.
At the time of admission, her blood pressure was 136/101 mm

Hg, and her heart rate was 109/min. The general physical
examination was normal and there was no focal neurological
Figure 3. Gyriform lesions on both the cortical and subcortical bilateral occipito
weighted (A, E) and T2-fluid-attenuated inversion recovery (B, F) images. The
hyperintense on apparent diffusion coefficient maps (D, H).
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deficit. On the night of admission, the patient had hallucination.
Except for remarkable hyponatremia of 104mmol/L, her serum
potassium was 3.0mmol/L, aspartate transaminase 243U/L,
alanine transaminase 142U/L, and total bilirubin 37mmol/L.
Tests for antinuclear and anticardiolipin antibodies were normal.
The patient was sero-negative for human immunodeficiency
virus, hepatitis B virus, and hepatitis C virus. The cerebral spinal
fluid (CSF) analysis was normal. Tests for heavy metal toxins
including lead, mercury, and arsenic were also negative. Brain
MRI performed in our hospital 6 days later revealed partial
resolution (Fig. 4). AIP was confirmed by 3 repeated urine
Watson–Schwartz tests. The patient was given a high carbohy-
drate diet and intravenous dextrose. No hematin was available
for her, but her status improved gradually when she was
discharged. No seizures occurred, and her abdominal pain
regressed. Two weeks later, a repeat brain MRI performed in her
local hospital confirmed the total disappearance of the lesions
(Fig. 5). One month later, she recovered completely and went
back to work. No acute attacks have occurred to date.
parietal and frontal lobes in case 2. These lesions were hyperintense on T2-
y were hypointense on diffusion-weighted images (C, G) images and were

http://www.md-journal.com


Figure 4. Six days later, gyriform lesions of case 2 resolve incompletely on T2 (A, E), T2-fluid-attenuated inversion recovery images (B, F), diffusion-weighted
images (C, G), and apparent diffusion coefficient maps (D, H).
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Because this was cases report without any research involving
human beings or experimental subjects, the ethical approval was
not required in our institute. But patients have provided informed
consent for publication of the case.
3. Discussion

We performed a systemic review of the existing literatures and
published reports to compile a comprehensive review of AIP
Figure 5. Follow-up brain magnetic resonance images of case 2 show complete
diffusion-weighted images (C, G), and apparent diffusion coefficient maps (D, H).
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patients presenting with PRES. Case reports lacking MRI
neuroimaging were excluded. Search keywords included posteri-
or leukoencephalopathy syndrome, PRES, reversible posterior
leukoencephalopathy syndrome, RPLS, posterior reversible
leukoencephalopathy, reversible posterior leukoencephalopathy,
PRES, reversible, neuroimaging, MRI, DWI, imaging, and AIP.
Additional case reports were selected from article references.
A total of 22 cases (including our 2 cases) were included in the

literature review (Table 1).[5–21] Of those, 20 (91%) patients were
resolution on T2 (A, E), T2-fluid-attenuated inversion recovery images (B, F),



T
a
b
le

1

. Ye
ar

Au
th
or

Co
un

tr
y

Ag
e
at

on
se
t/
se
x

Fa
m
ily

hi
st
or
y
Ab

do
m
in
al

pa
in

Lu
m
ba
r

pa
in

Co
ns
ti-

pa
tio

n
Se
iz
ur
e
He

ad
ac
he

Vi
si
on

dy
sf
un

ct
io
n
Qu

ad
ri-

pa
re
tic

Co
ns
ci
ou
sn
es
s

Hy
po
na
-

tr
em

ia
Ta
ch
yc
ar
di
a
Hy
pe
rt
en
si
on
,

m
m

Hg
Ab

no
rm

al
cr
ea
tin

in
e

Ab
no
rm

al
tr
an
sa
m
in
as
es

Ve
nt
ila
tio

n
Br
ai
n
M
RI

DW
Ia

nd
AD

C
En
ha
nc
ed

M
RI

CS
F

19
91

Ki
ng

et
al

US
A

20
/F

No
Ye
s

No
No

Ye
s

No
No

Ye
s

Ha
llu
ci
na
tio
n

Ye
s
(1
28

m
m
ol
/L
)

Ye
s

Ye
s
(1
70
/1
20
)

No
No

No
PR
ES

(fr
on
ta
l,
pa
rie
ta
l)

NM
NM

No
rm
al

19
95

Ku
pf
er
sc
hm

id
t

et
al

Sw
itz
er
la
nd

35
/F

Br
ot
he
r

No
No

No
Ye
s

No
Ye
s

Ye
s

Al
er
t

No
No

No
No

No
No

PR
ES

(o
cc
ip
ita
l)

NM
NM

No
rm
al

19
95

Ku
pf
er
sc
hm

id
t

et
al

Sw
itz
er
la
nd

32
/F

No
Ye
s

No
No

Ye
s

No
Ye
s

Ye
s

Al
er
t

No
Ye
s

Ye
s
(1
70
/1
00
)

No
No

No
PR
ES

(o
cc
ip
ita
l,
fro
nt
al
)

NM
NM

NM

20
01

Ut
z
et
al

Ge
rm
an
y

30
/F

No
Ye
s

No
No

Ye
s

No
No

No
So
m
no
le
nt

Ye
s
(1
30

m
m
ol
/L
)

Ye
s

Ye
s
(1
80
/1
00
)

No
No

Ye
s

PR
ES

(fr
on
ta
l,
pa
rie
ta
l,

oc
ci
pi
ta
l)

NM
No

No
rm
al

20
02

Ye
n
et
al

Ta
iw
an

25
/F

No
Ye
s

No
No

Ye
s

No
Ye
s

No
Dr
ow
sy

No
No

Ye
s
(1
70
/1
10
)

No
Ye
s

Di
e

PR
ES

(fr
on
ta
l,
pa
rie
ta
l,

oc
ci
pi
ta
l)

Hy
pe
rin
te
ns
ity

(A
DC

in
cr
ea
se
d)

NM
NM

20
02

Ce
lik

et
al

Tu
rk
ey

20
/F

No
No

No
No

Ye
s

No
No

Ye
s

St
up
or
ou
s

Ye
s
(1
21

m
m
ol
/L
)

Ye
s

Ye
s
(2
10
/1
40
)

No
No

Ye
s

PR
ES

(fr
on
ta
l,
pa
rie
ta
l,

ce
re
be
llu
m
)

NM
NM

No
rm
al
,
pr
es
-

su
re

(3
00

m
m

H 2
O)

20
08

Gü
rs
es

et
al

Tu
rk
ey

25
/F

M
ot
he
r

Ye
s

No
No

Ye
s

No
Ye
s

Ye
s

Co
m
a

Ye
s
(N
M
)

Ye
s

Ye
s
(1
80
/1
20
)

No
No

Ye
s

PR
ES

(p
ar
ie
ta
l,
oc
ci
pi
ta
l,

ce
re
be
llu
m
,
fro
nt
al
,
sp
le
-

ni
um

of
co
rp
us

ca
llo
-

su
m
)

Hy
pe
rin
te
ns
e
(A
DC

de
cr
ea
se
d)

NM
No
t
do
ne

20
08

So
ys
al
et
al

Tu
rk
ey

22
/F

No
Ye
s

No
Ye
s

Ye
s

No
No

Ye
s

Co
nf
us
ed

No
Ye
s

Ye
s

No
No

No
PR
ES

(fr
on
ta
l,
pa
rie
to
-

oc
ci
pi
ta
l)

NM
No

No
rm
al

20
08

So
ys
al
et
al

Tu
rk
ey

22
/F

No
Ye
s

No
Ye
s

No
No

No
No

Co
nf
us
ed
,

di
so
rie
nt
at
io
n

Ye
s
(m
ild
)

No
Ye
s
(b
or
de
rli
ne
)

No
No

No
PR
ES

(fr
on
ta
l,
pa
rie
ta
l,

oc
ci
pi
ta
l,
te
m
po
ra
l)

NM
NM

M
ild

hi
gh

pr
ot
ei
n

an
d
lym

ph
oc
yt
es

20
10

Ka
ng

et
al

So
ut
h
Ko
re
a

24
/F

No
Ye
s

No
No

Ye
s

No
Ye
s

Ye
s

Al
er
t

No
Ye
s

Ye
s
(1
40
–

16
0/
90
–
10
0)

Ye
s

Ye
s

No
PR
ES

(o
cc
ip
ito
pa
rie
ta
l

lo
be
,
po
ns
,
m
id
br
ai
n,

th
al
am

us
,
ba
sa
lg
an
gl
ia
,

le
ft
co
ro
na

ra
di
at
a,
an
d

rig
ht

fro
nt
al
lo
be
)

Hy
po
in
te
ns
e
(A
DC

in
cr
ea
se
d)

No
No
rm
al

20
11

Bi
ck
ne
ll
et
al

Ca
na
da

21
/F

Pa
te
rn
al

un
cl
e

Ye
s

No
No

Ye
s

No
No

No
Al
er
t

No
No

No
No

No
No

PR
ES

(fr
on
ta
l,
pa
rie
ta
l,

oc
ci
pi
ta
l)

NM
NM

NM

20
14

Zh
ao

et
al

Ch
in
a

9/
F

No
Ye
s

No
Ye
s

Ye
s

No
Ye
s

No
Co
nf
us
ed

No
Ye
s

Ye
s
(1
75
/1
00
)

No
No

No
PR
ES

(p
ar
ie
to
-o
cc
ip
ita
l)

NM
m
ild

No
rm
al

20
14

Bh
uy
an

et
al

In
di
a

22
/F

No
Ye
s

No
Ye
s

Ye
s

No
Ye
s

No
Di
so
rie
nt
at
io
n

No
No

Ye
s
(1
90
/1
10
)

No
No

No
PR
ES

(p
ar
ie
to
-o
cc
ip
ita
l)

NM
NM

NM
20
15

La
kh
ot
ia
et
al

In
di
a

25
/F

No
Ye
s

No
Ye
s

Ye
s

Ye
s

Ye
s

No
Dr
ow
sy

No
Ye
s

Ye
s
(1
78
/1
00
)

Ye
s

Ye
s

No
PR
ES

(p
ar
ie
to
-o
cc
ip
ita
l)

Hy
po
in
te
ns
e
(A
DC

NM
)

NM
No
rm
al

20
16

Gu
én
ia
t
et
al

Fr
an
ce

26
/F

No
Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

No
Al
er
t

Ye
s
(1
20

m
m
ol
/L
)

No
Ye
s
(N
M
)

Ye
s

Ye
s

No
PR
ES

(p
ar
ie
ta
l,
fro
nt
al
)

Hy
pe
rin
te
ns
ity

(A
DC

in
cr
ea
se
d)

NM
No
t
kn
ow
n

20
16

Da
ge
ns

et
al

UK
26
/F

No
Ye
s

No
No

Ye
s

No
No

No
Al
er
t

No
Ye
s

No
No

No
No

PR
ES

(fr
on
ta
l,
pa
rie
ta
l)

NM
No

No
rm
al

20
16

Si
lve
ira

et
al

US
A

20
/F

No
Ye
s

No
Ye
s

Ye
s

No
No

No
Le
th
ar
gy

No
Ye
s

Ye
s
(1
48
/1
18
)

No
No

No
PR
ES

(fr
on
ta
l,
pa
rie
to
-

oc
ci
pi
ta
l)

NM
NM

No
rm
al

20
16

M
oh
an
la
le
t
al

In
di
a

11
/M

No
Ye
s

No
No

Ye
s

No
No

Ye
s

Al
er
t

Ye
s
(1
15
–

12
0
m
m
ol
/L
)

No
Ye
s
(1
50
/1
00
)

No
Ye
s

Ye
s

PR
ES

(p
ar
ie
to
-o
cc
ip
ita
l,

po
st
er
io
r
te
m
po
ra
l,
an
d

po
st
er
io
r
fro
nt
al
)

NM
NM

No
rm
al

20
17

Ya
ng

et
al

Ch
in
a

28
/F

No
No

No
No

Ye
s

No
No

Ye
s

Al
er
t

Ye
s
(1
20

m
m
ol
/L
)

No
No

No
No

Ye
s

PR
ES

(p
ar
ie
to
-o
cc
ip
ita
l)

NM
NM

No
rm
al

20
17

Ta
ka
ta
et
al

Ja
pa
n

20
/F

No
Ye
s

Ye
s

No
Ye
s

No
No

No
Al
er
t

Ye
s
(1
23

m
m
ol
/L
)

Ye
s

Ye
s
(1
76
/9
3)

No
Ye
s

Ye
s

PR
ES

(fr
on
ta
l,
pa
rie
ta
l,

oc
ci
pi
ta
l,
ce
re
be
llu
m
)

Hy
pe
rin
te
ns
ity

(A
DC

in
cr
ea
se
d)

NM
No
rm
al

20
17

Zh
en
g
et
al

Ch
in
a

27
/M

No
Ye
s

Ye
s

Ye
s

Ye
s

No
No

No
Al
er
t

Ye
s
(1
30

m
m
ol
/L
)

Ye
s

Ye
s
(1
59
/1
01
)

No
No

No
PR
ES

(p
ar
ie
ta
l,
oc
ci
pi
ta
l,

ce
re
be
llu
m
,
fro
nt
al
,
sp
le
-

ni
um

of
co
rp
us

ca
llo
-

su
m
)

Hy
po
in
te
ns
ity

an
d

Hy
pe
rin
te
ns
ity

(A
DC

in
cr
ea
se
d)

No
No
rm
al

20
17

Zh
en
g
et
al

Ch
in
a

18
/F

No
Ye
s

Ye
s

Ye
s

Ye
s

No
No

No
Le
th
ar
gy
,

ps
yc
hi
at
ric

Ye
s
(1
04

m
m
ol
/L
)

No
Ye
s
(1
36
/1
01
)

No
Ye
s

No
PR
ES

(p
ar
ie
ta
l,
fro
nt
al
,

oc
ci
pi
ta
l)

Hy
po
in
te
ns
ity

(A
DC

in
cr
ea
se
d)

NM
No
rm
al

AD
C
=

ap
pa
re
nt

di
ffu
si
on

co
ef
fi
ci
en
t,
CS
F
=

ce
re
br
al
sp
in
al
fl
ui
d,

DW
I=

di
ffu
si
on
-w
ei
gh
te
d
im
ag
es
,
F
=

fe
m
al
e,
M

=
m
al
e,
M
RI

=
m
ag
ne
tic

re
so
na
nc
e
im
ag
in
g,

NM
=
no
t
m
en
tio
ne
d,

PR
ES

=
po
st
er
io
r
re
ve
rs
ib
le
en
ce
ph
al
op
at
hy

sy
nd
ro
m
e.

Zheng et al. Medicine (2018) 97:36 www.md-journal.com

5

http://www.md-journal.com


Zheng et al. Medicine (2018) 97:36 Medicine
female, while only 2 patients (9%) were male. This result strongly
indicates a female predominance of the disease in AIP patients
with PRES. The average age at onset was 23 years old. Usually,
attacks of AIP occurred in the third and fourth decades of life, and
the mean age of PRES at presentation was 44 years. However,
attacks in AIP patients presented with PRES in our case studies
and in the review of the literatures suggested the disease most
commonly occurred in the 20th decade, with earlier onset when
these 2 conditions occurred simultaneously.
PRES-related clinical presentations include encephalopathy,

seizure and status epilepticus, headache, visual disturbances,
focal neurological deficits, nausea, and vomiting.[22] Both of our
patients had seizures during the initial neurological presenta-
tion. The literature review showed that all of the AIP-associated
PRES patients except for one presented with seizures. A total of
95% (21/22) of those patients presented with seizures during
their acute attacks. This result clearly indicated a higher
incidence of seizures in AIP patients with PRES compared with
those AIP patients without PRES or other PRES conditions. The
percentage of patients presenting with visual dysfunction and
neuropsychiatric symptoms was 41% (9/22) and 55% (12/22),
respectively. Patients presenting with neuropsychiatric symp-
toms comprised of confusion, lethargy, drowsy, somnolent,
stuporous, agitation, hallucination, and even coma. Headache
was not prominent in AIP patients with PRES. Among 22
patients, only 2 patients (9%) presented with headache.
According to a review from Granata et al,[2] the most common
symptoms of PRES with any comorbid conditions include
seizure, headache, and visual dysfunction. However, headache
is not a common symptom in patients with AIP according to our
literature review. Seizures are still the most common symptom in
AIP patients with PRES. Consciousness changes range from
drowsiness to coma, which is similar to reports of other PRES
case studies. The frequency of visual dysfunction in AIP patients
with PRES is not different from other PRES patients. This result
may indicate that an acute attack of AIP may increase the
occurrence of seizure but not visual dysfunction or headache. In
addition, headache becomes less frequent when AIP patients
present with PRES. Severe recurrent abdominal pain may
surpass the headache pain in these patients.
The most common presenting finding among patients with AIP

is ambiguous abdominal pain. Among those reviewed patients,
86% (19/22) suffered from abdominal pain, sometimes accom-
panied by lumbar or leg pain. Constipation is also not uncommon
(9/22). However, patients with abdominal pain are usually
misdiagnosed or delayed because of variable and nonspecific
symptoms. Both of our patients had suffered from recurrent
abdominal pain without a definite diagnosis. There are still 3
patients without complaint of abdominal pain, which makes the
diagnosis more challenging. However, neurological symptoms
combined with abdominal pain may be helpful for early
diagnosis, including peripheral flaccid paralysis, seizures, and
neuropsychiatric symptoms. The most common neurologic
feature of AIP is peripheral neuropathy presenting as generalized
paresthesia and muscle weakness.[23] Seizures could be the
presentation of both AIP and PRES. Both our patients presented
with seizures as the prominent initial neurological manifestation.
Compared with 9% of seizures in AIP without PRES,[24] most of
the reviewed cases (95%) presented with seizures, which are the
most common neurological manifestation of AIP patients with
PRES. This result contradicted previous assessments of the less
common prevalence of epileptic seizures in patients with AIP.[25]

From this review, we know that seizures are not uncommon in
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AIP patients with PRES. In contrast, seizure is the most common
presentation in AIP patients with PRES.
The pathogenesis of seizures may be related to metabolic

imbalance such as hyponatremia or to the intrinsic epileptogenic
role of some porphyrins such as delta-aminolevulinic acid (ALA).
ALA has been shown to interact with gamma-aminobutyric acid
and glutamate receptors. Further, neural damage may occur
following an acute attack, indicating that these lesions can be
epileptogenic such as symmetric or asymmetric cortical gyriform
lesions shown on MRI. Thus, all of these reviewed cases with
PRES except one presented with seizures. Taken together,
seizures are likely the most prominent dysfunction of nervous
system during acute attack of AIP patients with PRES.
For the most common neurological deficit in AIP, our patients

did not present with muscle weakness or peripheral neuropathy.
However, as reviewed in the literature, 9 (41%) patients suffered
from quadriparesis during the acute attack, suggesting that both
the peripheral and central nervous systems could be involved in
the same AIP patients. Aside from the peripheral and central
nervous systems, the autonomic nervous system could also be
involved, including tachycardia, hypertension, tremors, and
diaphoresis. Most of the patients had tachycardia (13/22) and
hypertension (18/22) during the acute attack, indicating
overactivity of the sympathetic nervous system. Some patients
showed nonspecific symptoms of mildly increased creatinine and
transaminases. Hyponatremia, as seen in our 2 cases, can occur in
half of the literature reviewed cases (50%, 11/22), which is more
common compared with the 18% reported previously.[26]

Inappropriate secretion of antidiuretic hormone (SIADH) from
the hypothalamus, or increased gastrointestinal and renal sodium
losses may be the causes of hyponatremia. A case report with
histopathology from Suarez et al[26] showed a significant decrease
in the number of hypothalamic cells. These results indicate
abnormal electrolyte concentration during AIP exacerbations as
a result from the damage of hypothalamic hypophyseal tracts,
leading to an increase in circulating antidiuretic hormones.
Therefore, hypothalamic damage resulting in SIADH may be the
most likely explanation for hyponatremia. After review of the
morphologic studies of 35 patients, Suarez[26] found that both the
central and peripheral nervous systems, including muscular
system and autonomic nervous system, were involved. This
outcome may explain the heterogeneous and diverse clinical
characteristics of AIP. Although most of the patients recovered
after acute attacks, 1 patient died and 6 patients needed
mechanical ventilation. This result means that irreversible or
even fatal conditions may occur when the reversible PRES occurs
with AIP.Most of the ventilation was due to respiratory failure of
severe motor polyneuropathy presenting with quadriparesis.
Bulbar palsy and respiratory muscle paralysis are the most
dreaded complications that make AIP become fatal. Clinicians
should be aware of this rare condition to avoid debilitating and
potentially life-threatening outcomes.
In all 22 reviewed cases with MRI, bilateral parietal lobes

(91%, 20/22) were the most common regions involved. The
occipital (18/22) and frontal (17/22) lobes were the other
common regions involved either bilaterally or unilaterally. Other
sites including the cerebellum, splenium of the corpus callosum,
pons, midbrain, thalamus, basal ganglia, and corona radiate were
detected in some cases. Most of those lesions were not enhanced
or were mildly enhanced. However, contrast-enhanced MRI was
not performed in most of the cases. More recent advances in MR
technology allow the distinction between cytotoxic edema and
vasogenic edema. A bright signal on DWI can reflect either



[29]
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diffusion weighting caused by ischemic injury or some underlying
T2 effects caused by T2 shine-through from vasogenic edema.
However, ADCmaps serve to highlight free unrestricted water by
removing the underlying T2 signal contribution. ADC maps
show a bright signal in vasogenic edema but a dark signal in
cytotoxic edema.
The pathophysiology of PRES is still unclear and controversial.

Several theories have been postulated, including disruption of the
blood–brain barrier, endothelial dysfunction due to circulating
toxins, focal vasospasm, and less sympathetic innervation of
blood vessels in posterior regions.[27] The most favored
hypothesis holds that PRES manifests as vasogenic rather than
cytotoxic edema. Among patients (5/22) with DWI hyper-
intensity, only 1 patient showed decreased signal on ADC maps,
whichmeans cytotoxic edemawas present. However, a follow-up
MRI of this patient showed high signal on DWI and ADC maps,
which suggested predominant vasogenic edema.[9]

One report showed that if the precipitating factors were not
removed promptly, lesions of vasogenic edema in PRES would
switch to cytotoxic edema.[5] The presence of increased signal
intensity onDWI can also stem fromT2 effects (also known as T2
shine through), which can be eliminated by additional post-
processing to form ADCmaps. Our case 1 patient showed such a
phenomenon, which also indicated vasogenic edema. Other
patients with high signals on both DWI and ADC maps also
represented T2 shine-through rather than cerebral infarction. The
combination of DWI and ADC maps can confirm the vasogenic
pattern of edema as shown in this case review. Unfortunately,
only few cases provided both DWI and ADC maps. However,
most of the authors indicated vasogenic edema as a possible
mechanism in their cases. CSF was usually normal in our cases
and in the cases presented in the literature review. However, CSF
could help us to exclude many differential diseases such as
encephalitis, meningitis, multiple sclerosis, and acute disseminat-
ed demyelinating disease.
Although AIP is an autosomal dominant disease, approxi-

mately 80% to 90% of carriers of the mutated gene are
asymptomatic. Our 2 patients had no family history of AIP, and
only 3 patients (14%) had definite or probable family history in
these reviewed patients. Most of these patients did not have
extensive family history. Unfortunately, our 2 patients and their
families were reluctant to have the gene tests. In fact, the 3
common types of porphyria including AIP, hereditary copro-
porphyria, and variegate porphyria, can characteristically cause
neurologic diseases. All of these porphyrias are under the
classification of acute porphyrias. Hereditary coproporphyria,
which is less common than AIP, can produce attacks of
gastrointestinal and neuropsychiatric symptoms (similar to AIP
but typically milder) as well as skin changes. Variegate porphyria
always has skin manifestations such as photosensitivity, and one-
third of the cases of hereditary coproporphyria also had
cutaneous findings.[27] Our 2 patients had no skinmanifestations.
Although the attacks are very similar in these 3 types of
porphyria, such characteristic presentations and genetic tests
would be helpful for differentiation. Quantitative measurements
of PBG andALA in urine are more reliable but are not available in
our hospital. More than 3 repeated Watson–Schwartz tests using
Ehrlich’s aldehyde reagent were positive in our patients, further
confirming the diagnosis. Although the test may occasionally be
associated with false-positive findings, it is quick and quite
sufficient for the rapid diagnosis of an acute attack of AIP.[28] The
Watson–Schwartz test had been widely used as a screening test
for urinary PBG before more specific and quantitative methods
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were introduced. Burgundy red discoloration of long stored
urine is also useful to help make the diagnosis. Except for the
most common type of AIP, the other 2 types of acute porphyria
could still not be definitely excluded in our 2 patients due to a lack
of genetic tests.
Management of patients with AIP includes acute attack and

prophylactic therapy. Intravenous hematin is the most effective
therapy during attack. The placebo-controlled trial of human
hemin did not show a statistically significant effect, but patients
with hemin treatment have a faster resolution of symptoms.[30]

However, heme preparations are not available in most
conditions. Therefore, supportive treatment including adequate
nutrition and fluid therapy becomes very important during the
acute attack. Our patients and some reviewed patients gradually
recovered with the supportive therapy, without available hemin.
Some antiepileptic drugs that may exacerbate acute attacks
including barbiturates, diazepam, phenytoin, and carbamazepine
should be avoided in AIP patients with PRES because seizures are
the most common and initial symptoms.
It is imperative to be aware of this seemingly rare condition.

Early recognition, supportive and intravenous hematin therapy,
andwithdrawal of the precipitating factors are the key steps in the
management of acute attacks of AIP. This “little imitator” is often
missed or wrongly diagnosed because of its heterogeneous
symptoms. AIP should always be suspected in the setting of MRI
presentation of PRES in patients with unexplained abdominal
pain and seizures.
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