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side effects, it may provide effective treatment for these 
severely handicapped individuals. 

The opinions expressed in this article are the private views of the 
authors and are not to be construed as official or as reflecting the 
views of the Department of the Army or the Depattment of De- 
fense. 

The anticonvulsant potential of paraldehyde was first de- 
scribed in 1934 [b] .  The drug has since been utilized in 
status epilepticus [ 1 ] and for control of seizures occurring 
during neurosurgical procedures [4]. Although the par- 
enteral use of paraldehyde for acute control of seizures is 
well established 11, 41, no reports have dealt with its ad- 
ministration as an oral agent in the chronic management 
of epilepsy. 

A 44-year-old woman under our care has, since age 7 years, 
experienced grand ma1 and petit ma1 seizures. Over the 
past three years, despite various combinations of phen- 
ytoin, phenobarbital, ethosuximide, clonazepam, acet- 
azolamide, and sodium valproate, she sustained pro- 
gressive decline in her seizure control. The patient experi- 
enced up to 30 petit ma1 seizures a day, had occasional 
grand ma1 seizures, and on four separate occasions required 
hospitalization for management of status epilepticus. A re- 
cent episode of petit ma1 status and frequent grand ma1 
seizures was treated with paraldehyde delivered intrave- 
nously via continuous infusion. Within 24 hours the patient 
became alert, oriented, and without evidence of seizure 
activity. It was elected to continue the paraldehyde as an 
oral agent. The regimen provided almost complete free- 
dom from seizures. In order to further substantiate this 
effect, her paraldehyde was later tapered; this resulted in 
the resumption of her absence attacks to the previous high 
frequency. She currently receives 10 ml of paraldehyde in 
30 ml of orange juice every four hours. This regimen pro- 
vides excellent control, with zero to one petit ma1 seizure 
per day and no grand ma1 attacks. 

The use of paraldehyde is not without problems. The 
drug is somewhat unstable, and deteriorates in both light 
and air. Its oxidation may produce high levels of acetic acid, 
which, if consumed, may result in esophageal ulceration 
and corrosive upper airway changes [3]. Following rapid 
intravenous administration, deaths have occurred with au- 
topsy findings of pulmonary hemorrhage and right heart 
dilatation [2]. Systemic metabolic acidosis has followed its 
use on a chronic basis [5]. 

Individuals with severe seizure disorders who have 
achieved minimal benefit from more conventional anticon- 
vulsants present a serious therapeutic challenge. Although 
paraldehyde is neither convenient nor free from potential 
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Cluster Headaches from 
Isosorbide Dinitrate 
James L. Bernat, M D  

While it is generally appreciated that migraine is worsened 
by vasodilating agents, the role of vasodilators in the pro- 
duction of cluster headache is less well known. I recently 
saw a patient whose cluster headaches were the direct re- 
sult of vasodilator therapy for angina. 

A 59-year-old man was seen because of new headaches. For 
the preceding three months, he had experienced a daily 
early morning headache disorder beginning with right eye 
pain. The pain quickly escalated to an intolerable level and 
spread to the entire right side of the face and head. During 
these episodes he would moan and pace the floor. His wife 
noted that his right eye became red and watered profusely 
during the headaches. The pain resolved predictably over 
35 to 45  minutes, and often recurred once or  twice during 
the day. Laboratory workup prior to referral had revealed 
normal erythrocyte sedimentation rate, skull roentgeno- 
grams, and radionuclide brain scan. Prior trials of pheny- 
toin and carbamazepine were of no benefit. 

Therapy with indomethacin, 25 mg twice a day, was 
started and the headaches disappeared. A month later he 
developed right eye discomfort without the fully de- 
veloped headache, so the indomethacin was increased to 25 
mg three times daily. Again, all symptoms of headache re- 
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solved. Two months later the entire headache syndrome 
recurred despite indomethacin, so Cafergot was begun 
twice daily and indomethacin was discontinued. Again, 
prompt resolution of the headaches occurred. 

The patient was seen a month later and related that he 
was free of headaches since voluntarily discontinuing his 
“heart medicines.” He  had earlier been given propranolol, 
40 mg four times per day, and isosorbide dinitrate (Isordil), 
10 mg four times daily, for the treatment of angina. To  
prove that the heart medications were indeed related to the 
headaches, he agreed to a trial of them individually. H e  
resumed taking propranolol, 40 mg four times per day, and 
experienced no headaches over a three-week trial. How- 
ever, when he restarted the isosorbide dinitrate, the ste- 
reotyped headache disorder recurred worse than ever, and 
he stopped the trial after two uncomfortable days. At this 
writing he had been free of all headaches for four months, 
was taking no medications, and was having less frequent 
angina than usual. 

This man’s headaches fit the description of cluster head- 
aches except for absence of the clustering phenomenon. 
Because of their chronicity, the diagnosis of chronic 
paroxysmal hemicrania was entertained, and indomethacin 
was used initially. The absence of Horner syndrome and 
the favorable response to ergotamine, however, are against 
the diagnosis of chronic paroxysmal hemicrania and more 
in favor of cluster. 

Both short- and long-acting nitrates produce dose- 
dependent transient vascular headaches [4]. Even dietary 
nitrites have been reported to produce vascular headache 
[3]. These headaches are presumably due to dilatation of 
scalp arteries, and they closely resemble common migraine. 

Ekbom [ 11 first made the association between nitrates 
and cluster headache and showed that nitroglycerin, 1 mg 
sublingually, would predictably provoke cluster headaches 
in an asymptomatic patient during a cluster. Ekbom [2] also 
described a patient similar to the present one, with both 
cluster headaches and angina, who noted improvement in 
anginal symptoms during a cluster of headaches. 

The understanding that nitrates may initiate or worsen 
cluster headaches is important in the management of pa- 
tients with cluster. The clinician must specifically ascertain 
whether patients with cluster headaches are on concomi- 
tant vasodilator therapy. 
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Dialysis Encephalopathy 
Treated with Clonazepam 
Doris A. Trauner, MD, and Michael Clayman, MD 

Typical symptoms of progressive dialysis encephalopathy 
include speech abnormalities, behavioral changes, deterio- 
ration in mental status, and myoclonic jerks [2, 31. The 
cause is unknown, although high serum and tissue levels of 
aluminum have been linked with the disorder [l]. Elec- 
troencephalographic abnormalities include paroxysmal 
high-voltage theta and delta waves and frequently spike 
and slow-wave bursts [5]. The administration of diaze- 
pam has been found to improve the encephalopathy 151. 
Clonazepam produced an even better effect in the present 
patient. 

A 48-year-old woman with polycystic kidney disease de- 
veloped renal failure and began hemodialysis. This lasted 
until April, 1974, when she received a kidney transplant 
which was acutely rejected. Dialysis was then continued 
through April, 1975, when a second renal transplant was 
performed. She developed disseminated coccidioido- 
mycosis, which was treated with amphotericin B; asso- 
ciated nephrotoxicity necessitated reinstitution of hemo- 
dialysis in August, 1977. The patient had received alu- 
minum compounds during past dialyses to control serum 
phosphate levels; none were required during the most re- 
cent hemodialysis. In October, 1977, myoclonic jerks were 
observed. Although capable of giving only an extremely 
limited history, she noted recent onset of difficulty “getting 
words out” and denied any history of abnormal body 
movements or seizures. Neurological procedures per- 
formed to rule out coccidioidal meningitis had included a 
nuclide brain scan in January, 1977, which was normal, and 
CT scan in May, 1977, which revealed only mild cortical 
atrophy. Numerous lumbar punctures yielded normal re- 
sults. Within the previous year, anxiety had been treated 
with chlorpromazine. The patient also had a history of 
hypercalcemia, hypertension, and asthma. Medications 
during this admission included chlorpromazine, doxepin, 
prednisone, prazosin, and aminophylline. 

Examination revealed an inattentive, anxious woman. 
She was disoriented and moderately dysarthric, with fre- 
quent episodes of speech arrest. She could repeat single 
words but not whole sentences, and could follow com- 
mands only intermittently. Most striking were frequent 
head, limb, and whole-body arrhythmic, explosive, flinging 
motions and jerks. The remainder of the neurological ex- 
amination was normal. Laboratory values included a 
hematocrit of 2095, normal white blood cell count and dif- 
ferential, normal coagulation studies, and normal electro- 
lytes. Blood urea nitrogen was 62 mgldl, creatinine 7.5 
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