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Summary: A patient with right hemisphere complex par- 
tial seizures exhibited extreme emotional lability resem- 
bling mania, neologisms resembling those found in fluent 
aphasia. and hallucinations during ictal periods. The elec- 
troencephalographic and clinical findings in this case 

Expression of language content has been viewed 
as the function of the left hemisphere of the brain, 
and the right hemisphere is thought to be function- 
ally related to emotional and melodic qualities of 
language and to general expression of affect (Me- 
sulam, 1985; Shapiro and Danly, 1985). Ross and 
Mesulam (1979) discovered a loss of the usual vari- 
ation of pitch, rhythm, and stress of emotional 
meaning ("speech prosody") without dysarthria or 
apraxia in two patients with supra-sylvian infarc- 
tion of the right hemisphere. Subsequently, Ross 
(1981; 1986) found evidence that the organization of 
affective language in the right hemisphere seems to 
mirror the organization of propositional language in 
the left hemisphere. Research has also shown that 
in addition to melody in speech. the right hemi- 
sphere probably is involved in the acquisition of 
musical sequences in the musically naive (Bever 
and Chiarello, 1974) and that in one case, seizures 
with a focus in the right temperofrontal cortex were 
induced by playing a specific musical tune (Suth- 
erling et al., 1980). 

In the present case, a patient experiencing right 
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suggest t h a t  cortical a n d  subcortical structures of the 
right hemisphere may play ii role in mediating the expres- 
sion of language content. Key Words: Epilepsy-Sei- 
z u re s - Behav io r  - Language d i so rd e r s - Behavioral 
symptoms. 

hemisphere complex partial seizures displayed a 
marked exaggeration of pitch variability, rhythm, 
and stress of pronounciation during the ictal pe- 
riods,  with an extreme melodic quality to  his 
speech and at times, actual singing of words and 
phrases. He also expressed neologisms similar in 
nature  to  those seen i n  pat ients  with fluent 
aphasias, and experienced periods of psychosis 
with vivid auditory and visual hallucinations, all re- 
lated to the right-sided ictal events. 

CASE REPORT 

The patient is a 32-year-old right-handed man 
without clinical evidence of mixed dominance for 
language (Benson. 1986). no history of perinatal 
trauma, head injury with loss of consciousness, 
schizophrenia, or  mania. There was a long history 
of abuse of Valium, Placidyl, Triavil, Methadone, 
and alcohol. but not hallucinogens. He had been ar- 
rested for disorderly conduct 20 days before his 
transfer from jail to  the hospital. He received no 
medication during the first 13 days in jail but spent 
the last 7 days of incarceration in the jail infirmary 
for treatment of Valium withdrawal. He was treated 
with low-dose benzodiazepines (diazepam 5- 10 rng 
every 4-6 h) while in the jail infirmary. During this 
7-day period, although he remained afebrile and his 
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blood pressure and pulse were within normal limits, 
he began to experience auditory hallucinations. He 
became paranoid, increasingly withdrawn, and be- 
lieved that others could read his thoughts. The 
morning of his transfer he was described as unable 
to state his name or  his whereabouts, and was 
found sitting naked under his bed on the concrete 
floor, smearing urine and feces on himself and 
screaming “unintelligible” phrases. He appeared to 
the staff at the jail to be agitated and depressed, 
saying he was “no good. ” He was transferred from 
the jail to a psychiatric facility, but while in the re- 
ceiving area, suffered a generalized convulsion. and 
was transferred to a university hospital, where he 
was admitted to the neurology service. 

Several hours after admission, the patient began 
to experience multiple discrete 30-s episodes of ad- 
duction of the left thigh, with left ankle extension, 
followed by clonic activity in  the left lower ex- 
tremity and mild clonic activity in the left upper ex- 
tremity. At these times, the patient at first made 
verbal utterances alone, then seemed to experience 
discrete episodes of visual and auditory hallucina- 
tions, to which he responded verbally, with speech 
that took on a singing quality. There were serial al- 
literations, neologisms, and a few clang associa- 
tions. He then became silent. 

Laboratory evaluations,  including complete 
blood cell count, platelet count, electrolytes, cal- 
cium, magnesium, creatinine, liver functions, and 
arterial blood gases were normal. Computed to- 
mography (CT) scans of the brain done 24 h after 
admission and 5 days later, and CSF studies in- 
cluding protein, glucose, and cultures, were all 
normal. The patient was afebrile. and physical ex- 
amination, including vital signs, was normal except 
during periods of extreme agitation when pulse and 
blood pressure were moderately elevated. 

A routine 16-channel EEG was moderately to 
markedly abnormal, focal, and paroxysmal with 
frequent bursts of high amplitude sharp waves, 
spikes, and spike-waves in the right temporal re- 
gions. and occasional spread of the discharge to the 
right frontal and occipital areas. On two occasions 
during the tracing, when the patient clinically mani- 
fested twitching of the left upper and lower extrem- 
ities, the EEG showed spread of the epileptiform 
discharge to the entire right hemisphere. There 
were no abnormalities over the left hemisphere 
during this tracing. 

Simultaneous EEG and closed-circuit video 
and audiotape 

The patient was monitored for approximately 45 
min with a continuous EEG-Closed Circuit Televi- 

sion (EEG-CCTV) technique. The electroencepha- 
logram was transmitted by FM radio transmitter, 
and eight EEG channels were recorded simulta- 
neously on a split screen with a videotape recording 
of the patient’s behavior. Scalp electrodes were ap- 
plied such that bipolar recordings of cortical ac- 
t ivity could be obtained across frontal. temporal. 
parietal, and occipital areas bilaterally. The pa- 
tient’s vocalizations were recorded simultaneously 
with the sound track of the videotape. 

At the time the tracing was started, the patient 
was lethargic, distractible, but easily arousable. He 
displayed sporadic c h i c  activity of the left arm 
and leg, with lip-smacking. This was accompanied 
by a rambling speech pattern, except during arm 
and leg movement, when he was silent. When the 
patient vocalized. he spoke in normal English 
words or  phrases but they were not formed into 
complete  sen tences .  His ra te  of speech was 
normal. The simultaneous EEG tracing showed 
first a spike of approximately 75 ~ .LV in the right an- 
terior temporal area, followed by 7 Hz rhythmic 
right temporal theta activity, and then rhythmic 
slowing over the entire right hemisphere, which 
lasted several minutes. The tracing over the left 
hemisphere was within normal limits. 

Following this, the EEG showed continuous 
nonrhythmic slowing. then 4-5  Hz rhythmic 
slowing in the right parietal and right posterior tem- 
poral regions. Coincident with the EEG change, the 
patient’s vocalizations became louder and angrier 
in quality, with content showing sexual preoccupa- 
tion. Then his level of arousal increased. he ap- 
peared agitated, and began to speak and sing in un-  
intelligible phrases and apparent neologisms: 
“Back up there, get the four brothers for themself, 
pick on some kind of your own dear, spina. glitch. 
glitus, better visio. . . .” At this point, the EEG 
began to show bursts of spikes, and sharp and 
slow-wave complexes in the right temporal area, 
and the patient suddenly began yelling unintelligible 
phrases. Following this, the EEG showed rhythmic 
slowing in the right temporal and parasagittal areas, 
and the patient displayed clonic activity of the lef! 
arm and leg, became silent, and was less arousable. 

During the ictal discharges, even when the pa- 
tient was speaking, he was unable to respond ver- 
bally or behaviorally to questions or commands, 
and was usually inattentive (Gloor, 1986a). As the 
EEG briefly returned to normal. he was able to 
state his name and the name of the city in which he 
was residing. As he again developed right temporal 
spike and slow-wave complexes on the EEG, which 
again spread to the right central area and were fol- 
lowed by right temporal slowing (over the course of 
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3 min). he became unable to answer questions, and 
silent as he displayed clonic jerking of his left arm 
and leg. He then began yelling phrases that in- 
cluded neologisms: “ I  can’t take it. Ain’t nobody 
gonna leave you a listen, blisten, blong, we’ll send 
that boy back out there. I’m gonna send his mother. 
I’m gonna send him home.” Sometimes neologisms 
and literal (phonemic) and verbal (semantic) para- 
phasias (Adreasen, 1979) were observed: “Bop. 
top, terranean, off with all and your mouth was all 
day and roof rock crick crack (then singing) tooth 
cross crick crock snow screaky.” When the EEG 
briefly returned to normal, the patient again be- 
came more attentive and able to respond appropri- 
ately to some questions. 

On only two occasions during the 45-min tracing 
were abnormalities recorded over the left hemi- 
sphere. On one occasion, lasting less than 4 min, 
rhythmic slowing ( 3  Hz), first observed over the 
right parietal and posterior temporal areas. spread 
to the left hemisphere, although the right side re- 
mained more affected. During that period the pa- 
tient displayed no clonic activity but may have 
been experiencing a visual hallucination (“we’re 
starting to watch cartoons”). On the other occa- 
sion, a 5-s period of three to five Hz slowing was 
observed over the left central area. The patient was 
silent during this period. Otherwise, all recorded 
EEG abnormalities involved the right hemisphere 
only. The two periods of abnormality over the left 
hemisphere did not correspond with periods of 
speech disturbance. I t  was not clinically possible to 
determine whether the patient’s sensorium was 
more clouded when the discharge spread to involve 
both hemispheres. 

Later in the tracing, the EEG showed a 3-min pe- 
riod of some irregular 75-100 p V  sharp and slow 
wave complexes in the right central and right tem- 
poral areas without apparent involvement of the 
left hemisphere. The patient began “picking” at the 
air with his left hand. and then seemed to experi- 
ence a frightening, formed visual and auditory hal- 
lucination. He stated: “Ma, get back down. I’m 
gonna shoot me one of these . . . if he gets back up. 
He’s gonna find somewhere, somehow (yelling) 
someway (yelling louder). 1 heard the gun click (ap- 
pearing frightened); bolt already! Aw, you guys are 
something else. A set up.” 

Following this study, the patient was treated with 
phenytoin and phenobarbital, but not with benzodi- 
azepines. Within 24 h ,  symptoms had cleared. He 
was alert and oriented, with no seizure activity nor 
abnormalities on neurological exam and no residual 
aphasia. word-finding difficulty, attention-span def- 
icit, or memory loss. Fluency and comprehension 

of language, repetition, and naming were also in- 
tact. 

DISCUSSION 

In the present case, features usually associated 
with manic states were observed, including psy- 
chosis ,  ex t reme agi ta t ion,  pressured speech, 
singing, occasional clang associations, and hyper- 
prosody (Belmaker and Van Praag, 1980). The tern- 
poral coincidence of the EEG abnormalities and the 
affective and psychotic disturbances indicated that 
the disturbances were manifestations of ictal 
events. Alternate explanations of the episodes as 
being related to bipolar affective disorder, delirium, 
drug withdrawal. alcoholic hallucinosis (Victor and 
Hope,  1958). or  a right hemisphere infarction 
causing an acute confusional state (Mesulam et al., 
1976) are unlikely because ( 1 )  the patient had no 
prior psychiatric history, (2) the behavioral distur- 
bances were episodic and temporally related to the 
ictal discharges of the electroencephalogram and 
resolved when treated by antiepileptic drugs, (3) 
physical examination was normal, (4) there were no 
significant metabolic abnormalities, and (5) CT 
scans were normal at I and 5 days. It  is possible 
that the patient’s seizure threshold may have been 
lowered if he had suffered a period of drug with- 
drawal while in the jail infirmary. However, the fact 
that the observed behavioral abnormalities were 
coincident with right hemisphere abnormalities on 
the EEG and resolved promptly when treated with 
antiepileptic drugs makes untenable the hypothesis 
that the behavioral and speech phenomena were 
manifestations of drug withdrawal alone. 

The particular behavioral manifestations seen in  
the patient. including discrete periods of manic-like 
symptoms, are interesting in their relationship to 
right-sided ictal events. In a study of 50 patients 
with epilepsy, Flor-Henry (1969b) found that pa- 
tients with partial complex seizures in whom manic 
depressive-like illness developed tended to have 
right-sided seizure foci. He postulated that both ep- 
ilepsy and psychosis were manifestations of the 
same neuronal disorganization of the temporal- 
limbic system. While Flor-Henry and other earlier 
researchers tended to attribute psychotic episodes, 
affective lability, and behavioral disturbances to 
cortical events (Sigal, 1976; Flor-Henry, 1969a; 
Wells, 1973, more recent evidence suggests that 
periods of extreme emotional behavior during sei- 
zures may be related to propagation of the dis- 
charges to subcortical structures (Wieser, 1983a, 
1983b; Gloor, 1986b). 

With regard to the observed speech disturbance, 
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Mesulam (1985), Ross ( 1981 ), and others have pre- 
viously argued that the right hemisphere plays an 
important part in expressing and comprehending 
the affective component of language by facilitating 
the expression of the melodic components of 
speech, and modulating pitch, rhythm, and stress 
of pronunciation. In the present case, the patient 
also had a disturbance of speech content, including 
neologisms. Surface electrodes demonstrated that 
the ictal discharge involved the cortex of the left 
hemisphere in only two very brief periods during 
the 45-min recording, and so it is unlikely that the 
speech disturbance was caused by spread of the 
discharge to left hemisphere structures. Although 
psychosis was observed also, the neologisms did 
not have the overly condensed and saturated-with- 
meaning quality sometimes attributed to schizo- 
phrenic neologisms (Hoffman et al., 1986) but 
rather resembled paraphasic distortions described 
in the context of fluent aphasia (Buckingham and 
Kertesz. 1974), although this distinction is contro- 
versial. Aphasia has not specifically been attributed 
to lesions of the right hemisphere except in cases of 
mixed dominance. Drake and Coffey (1983) ob- 
served speech arrest during right hemisphere com- 
plex status epilepticus, but correctly did not at- 
tribute this to aphasia over other factors, such as 
inattention, and in the present case, where the sen- 
sorium may also have been clouded, caution must 
be exercised in diagnosing aphasia. Nevertheless, 
in spite of these reservations, the findings of the 
present case suggest that cortical and subcortical 
structures (Crosson, 1985) of the right hemisphere 
may play a role in mediating the expression of lan- 
guage content, in addition to its affect, in an emo- 
tionally aroused patient, perhaps by virtue of the 
right hemisphere's better integration with subcor- 
tical mesiobasal-limbic structures (Joseph, 1982). 
Future research is needed to test this hypothesis. 
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RESUME 
Chez u n  patient presentant des crises partielles complexes de 

I'hemisphere droit, nous avons obberve pendant les crises une 
labilite emotionnelle evoquant le diagnostic de manie. des neo- 
logismes ressemblant B ceux de I'aphasie de Wernicke et des 
hallucinations. Nos constatation EEG et cliniques suggerent que 
les structures corticales et sous-corticales de I'hemisphere droit 
peuvent jouer un role dans la mediation de I'expression du con- 
tenu linguistique. 

(P. Genton. Mur.scd/cJ) 

RESUMEN 
Un paciente con ataques parciales complejos originados en el 

hemisferio derecho mostro una labilidad emocional extrema se- 
mejante a la mania. neologismos comparables a 10s que se en- 
cuentran en la afasia fluida y alucinaciones durante 10s periodos 
ictales. Los hallazgos clinicos y del EEG en este caso sugieren 
que estructuras corticales y subcorticales del hemisferio derecho 
pueden jugar un papel en la funcion del contenido del lenguaje 
expresivo. 

( A .  Portera-Sdnchez. Mndrid) 
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