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Hepatoerythropoietic Porphyria: Neuroimaging Findings

Juan Berenguer, Jordi Blasco, Carlos Cardenal, Teresa Pujol, M. J. Cruces Prado, Carmen Herrero, José M. Mascaró,
C. de la Torre, and José M. Mercader
Summary: CT and MR findings in two patients with hepatoeryth-
ropoietic porphyria are presented. CT scans showed atrophy and
cortical mineralization at the same level. MR examination performed
in one of the two patients showed mainly frontal cortical atrophy
and punctate bright signal on T1- and T2-weighted sequences.

Index terms: Brain, metabolism; Degenerative disease

Porphyria is a hereditary disorder character-
ized by enzyme defects in heme biosynthesis,
and can affect the central nervous system
(CNS) (1–4). We describe two patients with
hepatoerythropoietic porphyria (HEP) who had
cortical atrophy and frontal mineralization on
computed tomographic (CT) and magnetic res-
onance (MR) studies of the brain.

Case Reports
Two unrelated patients with clinical features and labo-

ratory findings of HEP experienced several seizures during
follow-up. CT and MR examinations were performed to
clarify the pathogenesis of the seizures. Dermatological,
biochemical, and genetic aspects of both patients have
been published previously (3, 5–7).

Case 1

A 28-year-old woman had had progressive photosen-
sitivity since the age of 1 year, with hypertrichosis, scars,
blisters, and sclerodermoid changes. Laboratory findings
showed an increase in uroporphyrin and 7-carboxylic por-
phyrins in the urine, with elevated levels of isocopropor-
phyrin in the feces, and protoporphyrin in the erythrocytes.
The activity of the erythrocyte uroporphyrinogen decar-
boxylase was decreased to 10% of normal values. These
enzymatic features confirmed the diagnosis of HEP, and
treatment with cutaneous protecting substances for exter-
nal application was begun.

At the age of 23 years, the patient experienced a pos-
terior generalized focal seizure. A CT study performed 4
months later (Fig 1) showed cortical atrophy, located
mainly in the frontal lobes, with associated parenchyma-
tous calcifications at the same level. No abnormal contrast
enhancement was detected.

An MR examination 1 year later revealed the same
frontal atrophy seen on the CT scans, as well as punctate
bright signal on T1-weighted images at the same level as
the parenchymatous calcifications shown on the CT study.
Several focal areas of high-signal change on T2-weighted
images were visible in the region of the bifrontal calcifica-
tions. No other parenchymatous alterations of interest
were found (Fig 1B and C).

A CT scan 4 years later showed progression of the
atrophy, possibly due to the antiepileptic treatment, with
no change in the number or morphology of the calcifica-
tions (Fig 1D).

Case 2

A 21-year-old man had experienced severe photosen-
sitivity since infancy with the same cutaneous lesions as
the patient described in case 1. His enzymatic alterations,
with increased levels of uroporphyrin and 7-carboxylic
porphyrins in the urine and elevated quantities of iso-
coproporphyrin in the feces and protoporphyrin in the
erythrocytes, pointed to the diagnosis of HEP. The diag-
nosis was confirmed when values lower than 18% of nor-
mal were found in the enzyme erythrocyte uroporphyrino-
gen decarboxylase. Treatment with cutaneous protecting
substances was initiated at that time.

At the age of 21 years, he began to experience several
episodes of seizures with no evidence of precipitating fac-
tors. These seizures required pharmacological treatment
with carbamazepine. A CT examination showed cortical
atrophy, mainly in the frontal lobes, with associated par-
enchymatous mineralization (Fig 2).

Discussion

Porphyria cutanea tarda (PCT) is the most
common form of porphyria and is caused by a
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Fig 1. Case 1.
A, Noncontrast axial CT scan obtained at the age of 23 years shows bifrontal cortical

calcifications (arrows) and diffuse atrophy, predominantly frontal. Contrast-enhanced
CT scan (not shown) displayed no enhancing lesions.

B and C, MR studies performed at the age of 24 years, after a year of antiepileptic
treatment. Sagittal T1-weighted spin-echo image (560/20/1 [repetition time/echo time/
excitations]) (B) shows punctate bright signal (arrow) at the same level as the frontal
calcifications found on the CT scan. Note cerebral atrophy, mainly in the frontal lobes.
Axial T2-weighted spin-echo image (2500/100/1) (C) shows small nodular hyperintense
areas at the cortical-subcortical level (arrows).

D, CT scan at the age of 28 years shows progressive atrophy and no significant
changes in either the number or size of the calcifications (arrows). The patient had been
receiving antiepileptic treatment since the age of 23 years. At the time of the CT studies
she was in an intercrisis period.
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reduction in uroporphyrinogen decarboxylase
activity. Two types of PCT have been described:
the sporadic form, in which the uroporphyrino-
gen decarboxylase activity in the hepatocytes
falls by 50%, and the familial form, in which
other cell types, such as erythrocytes, are also
affected by the enzymatic defect. HEP, de-
scribed by Piñol et al (5) in 1975, is considered
to be the homozygous form of PCT. In HEP,
hematologic and severe cutaneous manifesta-
tions appear from infancy as a result of deficient
uroporphyrinogen decarboxylase activity (3, 6,
8, 9).

Neurologic manifestations, such as abdomi-
nal pain, neuritis, seizures, encephalopathy, de-
pression on the conscious level, and psychoses,
are clinical symptoms typical of acute intermit-
tent porphyria (10), and they are also frequently
seen with hereditary coproporphyria and varie-
gate porphyria (8). Increase of the porphyrin
precursors d-aminolevulinic acid and porphobi-
linogen may be observed in urine during the
attacks. Neurologic manifestations are caused
by the excessive presence of porphyrins (4).

Previous reports of the neuroimaging aspects
of porphyria include a case of intracranial cal-
cifications located on the dura mater and cal-
varia in a patient with congenital erythropoietic
porphyria (Gunther disease) (2). MR changes
after paramagnetic contrast administration,
with multiple areas of bright signal on T2-
weighted sequences (1, 4, 9–11) and diffuse
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gyriform enhancement on T1-weighted se-
quences (1, 4, 10), have been reported in pa-
tients with acute neurologic symptoms of por-
phyric encephalopathy. These MR changes
may be caused by a transient vasoreactive isch-
emia due to a reversible vasculopathy (1, 4, 10,
11). Transient diffuse vasospasm at MR angiog-
raphy has been described in one case of por-
phyric encephalopathy (4). The pathogenesis
of vasospasm is unknown, but it may be asso-
ciated with a decrease in nitric oxide synthase
enzyme activity when there is a heme defi-
ciency, as in acute intermittent porphyria. Be-
cause nitric oxide is an important CNS vascular
dilator, its deficit could be related to vasocon-
striction and ischemic lesions (10). Other pos-
sible explanations for the neurologic lesions in
patients with porphyric encephalopathy include
neurotoxic effects due to excessive porphyrin
and/or intracellular heme deficiency in neural
tissues (1). Other MR changes, such as areas of
bright signal in the posterior cord in a patient
with hereditary coproporphyria (9), have also
been documented.

Our two patients experienced several epi-
sodes of generalized seizures. A CT examina-
tion of the brain performed several months after
the seizures showed cerebral cortical atrophy
located mainly in the frontal lobes with associ-
ated parenchymatous cortical calcifications.
We do not know whether the calcifications were
present before the seizures, as no CT examina-
tion was performed at that time. MR images in
the patient in case 1 showed cortical atrophy
and punctate bright signal, located in the same
place as the frontal calcifications on the T1-

Fig 2. Case 2. Noncontrast CT scan shows frontal cortical
calcifications (arrows) and atrophy. At the time of the imaging
study, at the age of 21 years, the patient had no neurologic signs
or symptoms.
weighted images. Hyperintensities on T2-
weighted images were also seen, and probably
corresponded to the encephalomalacic areas.

Cortical calcifications and seizures can be
seen in many diseases. In phakomatoses, such
as Sturge-Weber syndrome (12, 13), calcifica-
tions are located mainly in the occipital lobes,
and contrast enhancement usually occurs (13).
Epilepsy and brain calcifications can also be
seen in coeliac disease (14), in tuberous scle-
rosis (15), in association with open heart sur-
gery (16), and in relation to “cerebral steal”
phenomenon from an arteriovenous malfor-
mation (17). Other possible origins of brain cal-
cifications, such as radiation therapy (18),
tuberculosis, purulent meningitis (19), lupus
erythematosus (20), Prader-Willy syndrome
(21), osteopetrosis (22), pseudohypoparathy-
roidism (23), congenital cytomegalovirus (24),
and cerebral infarction (25), have also been
documented.

None of these other causes of cerebral calci-
fications were present in either of our patients.
We do not think that the calcifications were
associated with the cutaneous protecting sub-
stances used externally or with the antiepileptic
medication, since these treatments were initi-
ated a few weeks before CT was performed. We
believe that both the calcifications and the hy-
perintensities on the T2-weighted images were
associated with the illness. The calcifications
may have appeared earlier, and may not have
progressed quickly, as follow-up CT studies 5
years after the first seizure showed no signifi-
cant changes in either their number or distribu-
tion.

Our patients had neurologic signs and symp-
toms of epilepsy. Acute left hemiplegia and a
focal seizure in a patient with HEP have been
described (9). It is therefore reasonable to sug-
gest that intermittent episodes of hypoxic
and/or ischemic injury described in other types
of porphyria may cause dystrophic minerali-
zation, laminar necrosis, encephalomalacic
changes, and atrophy.

In our view, neurologic screening of these
patients is useful to confirm findings and to dis-
close their possible origin, although it will prob-
ably not influence therapy.
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