
Introduction

Acute intermittent porphyria (AIP), an autosomal-
dominant disease, is caused by a deficiency of porpho-
bilinogen (PBG) deaminase [1]. Patients with this dis-
ease present with a neurological syndrome which may
take the form of autonomic or peripheral axonal neu-
ropathy or central nervous system dysfunction [2]. The
pathogenetic mechanisms remain unclear; metabolic
abnormalities may produce diffuse neuronal dysfunc-
tion. MRI studies have suggested that ischaemic vascu-
lopathy is a cause of porphyric encephalopathy [3±6].
We report serial MRI of a patient with AIP who showed
cortical laminar necrosis and myelinolysis, not reported
previously as consequences of an acute porphyric at-
tack.

Case report

A 29-year-old woman with a 6-month history of porphyria was
admitted to hospital with severe abdominal pain, vomiting and
constipation. She was treated with carbohydrate loading and
chlorpromazine. Five days later, she suddenly became un-
conscious, with occasional tonic-clonic seizures. Laboratory tests
showed hyponatraemia, with serum sodium 94 mEq/l. Treatment
with hypertonic saline was initiated immediately and her serum
sodium increased to 124 mEq/l in 2 days, but she did not make a
good recovery.

Her pulse rate was 110/min and regular, blood pressure 135/
75 mmHg. She opened her eyes in response to noise, but could not
fix on a target or follow commands. Cranial nerves function
seemed normal, but she had no spontaneous speech. There was
diffuse muscle atrophy and a flaccid paralysis of the limbs; the deep
tendon reflexes were symmetrically diminished.

Urinary d -aminolevulinic acid (ALA), PBG and porphyrin le-
vels were markedly increased, confirming an acute attack of AIP.
The 24 h urinary levels of ALA and PBG were 43 mg (normal
< 4 mg) and 83 mg (normal < 2 mg), respectively. Red cell (RBC)
PBG deaminase activity was low at 16.8 nmol uroporphyrin/ml
RBC/h (normal 29.2 ± 5.34 nmol). She had profound hypona-
traemia (serum sodium 124 mEq/l). An electroencephalogram
showed diffuse slowing but no epileptiform activity.
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Abstract Acute intermittent por-
phyria (AIP) is an autosomal-domi-
nant disease caused by a deficiency
of porphobilinogen (PBG) deami-
nase. Patients with AIP present with
neurological syndromes such as au-
tonomic neuropathy, peripheral ax-
onal neuropathy or central nervous
system dysfunction. We report serial
MRI of a patient with AIP who had
cortical and subcortical cerebral
changes. A 29-year-old woman with
a 6-month history of AIP had an at-
tack with severe hyponatraemia and
generalised convulsions, treated

with haem arginate and supportive
therapy. MRI showed central pon-
tine and extrapontine myelinolysis
and cortical laminar necrosis. These
are not common in AIP, but are
likely to have been caused by rapid
correction of hyponatraemia and by
vasospasm, which could be induced
by AIP.
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MRI, performed on the 18 th day of the attack, showed no ab-
normal signal on T1- or T 2-weighted images, but contrast-en-
hanced T1-weighted images revealed diffuse, predominantly gyri-
form cortical enhancement in the territories of the central and in-
sular branches of the middle cerebral arteries [7], including slight
enhancement of the putamina (Fig.1a±c). On the 35th day, T2-
weighted images disclosed striking increase in signal intensity in
the head of the caudate nucleus, putamen, the rostral basis pontis
and the thalamus bilaterally (Fig. 1d, e). On the 70th day, T1-
weighted images showed high signal in the regions corresponding
to the enhancing lesions described above (Fig.2).

The patient continued on carbohydrate loading, chlorproma-
zine and hypertonic saline, as well as supportive therapy. Her ser-
um sodium level recovered to 132 mEq/l in a few days, but she was
still somnolent and disoriented. At 42 days after the attack, ad-
ministration of haem arginate was begun, and 7 days after this she
became alert and co-operative, with a mild improvement in her
weakness. MRI 10 months after admission showed that the gyri-
form cortical lesions and a part of putamen now gave low signal on

T1- and high signal on T2-weighted images (Fig.3a±d). No en-
hancing lesion was observed. The high signal on T2-weighted
images was less marked in the caudate nucleus, putamen, and ros-
tral basis pontis (Fig.3c, e). The patient is currently able to live
normally, but still has dysarthria.

Discussion

Despite advances in the understanding of AIP, the
pathophysiology of the neurological manifestations is
still unclear. Two hypotheses have been proposed ±
neurotoxicity of ALA and haem deficiency in ner-
vous tissue ± but recent evidence suggests that mul-
tiple factors interact in causing the neurological defi-
cits [2]. King and Bragdon [3] demonstrated cerebral
cortical changes on MRI, which resolved after a few
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Fig.1a±c Contrast-enhanced axial T1-
weighted MRI on 18th day after onset,
showing gyriform enhancement of the
cerebral cortex in the territory of the
middle cerebral arteries. The putamina
also show slight enhancement. d±e Ax-
ial T2-weighted images 34 days after
onset, showing high signal in the stria-
tum, thalamus and rostral basis pontis



days. Several groups have claimed that the neurolo-
gical complications of this disease a caused by va-
sospasm-induced ischaemia [3±6]. In 1995, Black
et al. [5] showed reversible vasospasm in porphyric
encephalopathy with both MRI and conventional an-
giography, and Kupferschmidt et al. [6] hypothesised
that severe haem deficiency might cause cerebral va-
soconstriction due to a decrease in cerebral nitric
oxide production.

In our patient, it seems that the MRI changes were
cortical laminar necrosis resulting from hypoxia and
central pontine and extrapontine myelinolysis due to
rapid correction of hyponatraemia. Cortical laminar
necrosis occurs as a consequence of hypoxic encephalo-
pathy, due to ischaemia, anoxia, anaemia, histoxicitia, or
hypoglycaemia [8]. Usually, at least two such factors are
involved in any particular patient. In our patient, cor-
tical laminar necrosis might possibly be due to hypoxia
caused by apnoea during an attack of generalised con-
vulsions. However, lesions caused by hypoxia are char-

acteristically predominant in the watershed zones or the
parieto-occipital regions [9]. The lesions in our patient
were restricted to the territory of the middle cerebral
arteries. Ischaemia induced by vasospasm due to the
porphyric encephalopathy therefore seems a more like-
ly cause of the cortical laminar necrosis.

Hyponatraemia is sometimes observed in porphyric
attacks and is associated with inappropriate antidiuretic
hormone secretion [10] or infusion of hypotonic fluids.
Our patient's serum sodium fell to 94 mEq/l and treat-
ment with hypertonic saline was started immediately;
her serum sodium was increased by 30 mEq/l for 2 days.
There have been many reports of rapid correction of
hyponatraemia causing demyelination in the pons and
sometimes in the caudate nucleus and putamen. Stern
et al. [11] reported that an increase in serum sodium by
12 mEq/l or more within 24 h tends to provoke myeli-
nolysis. MRI has been effective in showing such lesions
as low intensity on T 1- and high intensity on T 2-
weighted images [12]. We therefore think that our pa-
tient suffered from myelinolysis in the pons and corpus
striatum following the rapid correction of her hypona-
traemia.
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Fig.2a±c Axial T1-weighted images on the 70th day showing high
signal in the enhancing regions in Figure 1
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Fig.3a±e MRI 10 months after admis-
sion, showing that the gyriform cortical
lesions and a part of putamen now give
low signal on T1-weighted a, b, and high
signal on T2-weighted c, d images. High
signal on T2-weighted images is less
marked in the caudate nucleus, putamen
and basis pontis c, e
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