
Reversible Carbamazapine
Encephalopathy With
Frontal Intermittent
Rhythmic Delta Activity

To the Editor: In this report, we
describe the clinical and EEG fea-
tures of a patient with focal epi-
lepsy who developed toxic enceph-
alopathy at the beginning of
low-dose treatment with carbamaz-
epine. It is noteworthy that the pat-
tern of EEG showed typical bursts
of frontal intermittent rhythmic
delta activities (FIRDA), which to
our knowledge, have never been
described during adult CBZ intoxi-
cation.

Case Report
A 70-year-old housewife with a
past medical history of hyperten-
sion, was admitted to our hospital
after three episodes of simple par-
tial motor seizures characterized
by clonic movements involving
the head and the right arm (mean
duration: 90 seconds). On evalua-
tion, the patient was alert, and no
focal neurological signs were
observed. Blood sodium levels
were in the normal range (139
mEq/lter; VN 135–145 mEq/lter).
Potassium and calcium levels
were normal as well. EEG nonic-
tal recording was normal. Gado-
linium-enhancement brain MRI
displayed small lacunae that
mostly involved the basal ganglia,
suggesting a vascular nature for
the seizures. Antiepileptic treat-
ment with 200 mg carbamazepine
(CBZ) was started, with rapid and
complete seizure control. Three
days later, while on a CBZ dose
of 300 mg/day, she developed

confusion, hypersomnia, memory
impairment, and psychomotor
slowness. EEG recordings demon-
strated a mild, generalized slow-
ing, mostly in theta range, associ-
ated with bursts of frontal
intermittent rhythmic delta activ-
ity (FIRDA; Figure 1). no epilepti-
form activity was present. Exten-
sive blood tests, including
neoplastic markers, ammonia con-
centration, and CSF analysis, did
not reveal abnormalities. The CBZ
level (22.6 �g/ml) was above the
high-normal level (normal range:
6 –12 �g/ml). CBZ was discontin-
ued and replaced by valproic acid
(VPA), starting at 200 mg/day,
then slowly increased up to 1,000
mg/day, administered twice
daily. The patient dramatically
improved within a few days and,
on EEG, diffuse slowing and
FIRDA disappeared, with full
recovery of physiological activi-
ties. At 8-month follow-up,
FIRDA was not observed on a
routine EEG recording. The
patient was seizure-free, and
VPA, which had been maintained

at the dosage of 1,000 mg/day
(serum level: 54 �g/ml; therapeu-
tic range: 50 –100 �g/ml) was
well tolerated without any side
effects.

Discussion
Although usually well tolerated,
carbamazepine is known to induce
many neurological adverse effects,
including tremor, somnolence,
ataxia, nystagmus, and worsening
of preexisting epileptic syndromes.1

These reactions may occur with
toxic drug levels and even within
the normal therapeutic range. The
underlying pathophysiology of
these phenomena is still unclear,
and an idiosyncratic reaction
should also be considered. In the
majority of cases, the encephalopa-
thy is acute and reversible, and
CBZ withdrawal leads to a normal-
ization of the clinical and EEG pic-
ture. In our patient, there was a
clear temporal relationship between
drug administration, drug serum
levels (above normal range), and
the development of the encepha-
lopathy. The causative effect of
CBZ is confirmed by rapid recov-
ery, after drug discontinuation, of
both clinical and EEG abnormali-
ties. CBZ occasionally induces EEG
changes even in seizure-free
patients. The predominant, associ-
ated EEG findings are a diffuse
slowing of background activity, the
development of focal slow-wave
activity, and intensification of sec-
ondary bilateral synchrony. Burst
suppression pattern, pseudo-peri-
odic sharp-wave activity, and
alpha-coma pattern have also been
observed during CBZ intoxication.2

In our case, EEG findings consisted
predominantly of FIRDA occurring
on a diffuse, slowing background.
To the best of our knowledge, a

FIGURE 1. EEG Recordings Showing a
Mild, Generalized Slowing,
Mostly in the Theta Range,
Associated With Bursts of
Frontal Intermittent Rhythmic
Delta Activity (FIRDA)
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similar pattern has never been
described during adult CBZ
encephalopathy. “There is a single
report of 16-year-old girl with a
large, toxic overdose of carbamaz-
epine, in which EEG was
dominated by occipital delta activ-
ity (OIRDA), because of which
authors hypothesized brainstem
disorders.3 FIRDA was originally
described by Cobb4 in 1945. It is a
rhythmic slow-wave discharge
localized in the frontal regions,
with a frequency of 1.5 to 4.0
c/sec. Although the pathophysio-
logical significance of FIRDA is
unknown, it may reflect many
pathological conditions, such as
deep midline lesions and poste-
rior fossa tumors.5 However, it
has also been reported in associa-
tion with subcortical lesions,
hydrocephalus, cerebral edema,
increased intracranial pressure,
and acute basilar migraine.6

FIRDA is often observed in
metabolic encephalopathy, espe-
cially in patients with diffuse or
focal brain lesions.7 For example,
FIRDA often occur in dialytic
encephalopathy in subjects with
chronic renal failure. Moreover,
the association between FIRDA
and metabolic dysfunction is still
unclear. More recently, several
reports have correlated FIRDA
with long-term medication, espe-
cially antipsychotic agents.8 In

such cases, EEG abnormalities
occur in a dose-dependent
manner and are predominantly
observed in schizophrenic
patients receiving high daily dos-
ages of antipsychotic drugs. On
the other hand, FIRDA are quite
common in elderly patients with
partial epilepsy and with cerebro-
vascular disorders. In a study by
Fariello, 44% of patients with
FIRDA had focal structural
lesions; 34%, diffuse structural;
and 22% had nonstructural dis-
ease.9 Brain MRI revealed small
lacunae, mostly involving the
basal ganglia, whereas our
patient’s EEG recording was
normal before CBZ treatment;
thus, a clear relationship between
a toxic level of CBZ and FIRDA is
seen in the case of our patient.
Our evidence suggests that a toxic
CBZ dose can trigger EEG abnor-
malities in a patient with struc-
tural brain lesions, even if mild.
We conclude that patients with
chronic, mostly ischemic brain
lesions may be predisposed to
develop FIRDA during acute CBZ
encephalopathy, as well as during
acute metabolic derangement.
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