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Focal Seizure in Nonketotic Hyperglycemia.

REY-YUE YUuAN, CHEN-LING HUANG, SHANA-KUA JUNG, SHIANN PAN.

ABSTRACT

We report a case, who was not previously known to have diabetes, present-

ed with focal motor seizures. Unsuspected hyperglycemia was disclosed during

laboratory investigations. For no other causes were identified, tretatment only

with insulin and normal saline soon abolished the focal motor seizures.

Throughout the whole course, no anticonvulsants were administered to the

patient.

We suggested that focal motor seizure is not necessary caused by the

focal cerebral lesion and early recognition of the underlying metabolic derange-

ment is vital.
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A syndrome of nonketotic hyperglycemia
(NKH) comprises hyperglycemia, hyperos-
molality, and intracellular dehydration with no or
mild ketoacidosis”’. A number of neurological
manifestations were found in NKH®, of which,
most published reports are concerned with
hyperosmolar coma, a grave condition which
represents one extreme of a biochemical
continuum®=®. The association with focal motor
seizure, although not uncommon seen in clinical
practice, has rarely been discussed in our jour-
nals. We believe that still more cases pass

unrecognised.

Case Report

A 58 year-old male farmer presented a his-
tory of repeated episodes of “twitching” of left
face with turning head and conjugated jerking
eyeball to the left side that had occurred abrupt-
ly two weeks earlier and had increased in fre-
quency progressively. Each attack lasted about
one minute and the patient remained alert, ori-
ented during the attack.

Past medical history was essentially
unremarkable, he had no history of head injury,
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diabetes, hypertension, epilepsy, stroke, and
" heart diseases.

Physical and neurological examinations
were normal except for a transient mild degree
left side central type facial palsy immediately
after “twitching” of left face,

Patient was admitted under the impression
of simple focal motor seizure. Laboratory inves-
tigations gave the following values: serum glu-
cose, 579 mg/dl; HbAc, 13.5%; serum sodium,
132 mEg/L; serum potassium, 5.5 mEq/L;
serum chloride, 97 mEq/L; serum bicarbonate,
26.7 mEq/L; BUN, 33.1 mg/dl; arterial blood pH,
7.452: Pa0,, 75.9 mm-Hg; and PaCO., 38.5 mm-
Hg. Calculated serum osmolality was 319
mOsm/L. The urine analysis was negative for
ketones, but showed 3 + glucose. An EEG
showed regional paroxysmal spike and wave
over the right centroparietal area with generali-
zation. Computed tomography study of the head
was normal. The patient’s metabolic picture was
consistent with NKH. Insulin and normal saline
hydration were given to the patient; the serum
glucose value dropped to around 250 mg/dl, and
the frequency of seizures decreased. The focal
motor seizures disappeared totally two days
after admission. This patients remained free of
seizures during a four-month follow-up period,

and EEG became normal.

DISCUSSION

Since the first report by Maccario et al. in
19657, several examples have been document-
ed the association between focal seizure and
NKH®®8-12_ |n a literature survery of 137
patients with NKH, seizures were presented in
20 patients (14.3%) and 17 (85%) of them were

focal motor seizure™®. Another review of 158
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previously published cases of NKH concluded
that a quarter of patients had seizure and 19%
focal motor seizure’”. However, it seems un-
usual to discuss diabetes masquerading as epi-
lepsy in our journals. We believe that with awar-
eness of the association more cases would be
identified.

The pathogenesis of focal seizure in NKH is
still not clear. According to Singh and Strobos,
focal seizure occurs “in a setting of moderate
hyperglycemia, hyponatremia or nor-
monatremia, mild hyperosmolality, and lack of
ketoacidosis”**. Hyperosmolality certainly plays
a role. Hyperglycemia of sufficient degree sets
up an osmotic gradient between the extracel-
lular and intracellular compartments of the
brain, leading to intracellular dehydration and
dysfunction'”. Even though, the hypothesis that
the metabolic upset per se can cause focal sei-
zure remains uncertain because the majority of
patients with NKH are lack of seizures®.

It is well known that hyperglycemia itself
can cause arteriosclerosis of the cerebrovas-
cular system and local vascular insufficiency
may render neurons in an areas of cortex more
susceptible to the metabolic alteration. Thus,
the neuron affected by the insufficient vascular-
ity could become epileptogenic and metabolic
abnormalities most likely influence the epileptic
threshold, enhancing the localized epileptogenic
effect of the lesions?.

Just like our case with low serum sodium
and long period “twitching”, some authors re-
ported that hyponatremia was a major abnor-
mality in most of their cases'®!" especially in
those with a prolonged duration of focal seizure.
In the opinion of these authors, “the disturbance
of electrolytes may have been of importance %or '

the continuous course of twitching” because the



pathology findings indicated widespread edema
surrounding the lesion?.

Lack of ketoacidosis is another metabolic
aberration in generating seizure. An acid pH is
necessary for both the enhanced formation and
decreased transmission of y-aminobutyric acid
(GABA), which is presumed an inhibiting neuro-
transmitter in the nervous system®*'*. In NKH,
the anacidosis may deplete GABA and give rise
to seizure by causing neuronal hyperexcitability.
Brain glucose untilization is depressed in both
diabetic ketoacidosis and NKH. A compensatory
energy production is always achieved by enhanc-
ing GABA metabolism via the GABA shunt and
derives from ketone body catabolism™®. Thus,
the lowering GABA level in NKH, accompanied
with the starving brain can further reduce the
threshold for seizure activity. Besides, a
ketogenic diet has been suggested to have an
anticonvulsant effect and thought to be of most
benefit to those children with focal seizure™®.

Early revealing the underlying hyperg-
lycemia state is extremely important for both the
management and prognosis. Anticonvulsant
drugs are usually ineffective and phenytoin may
even be harmful, since it may aggravate
hyperglycemia’”. From the case histories of the
coma patients, if their hyperglycemia is not
promptly treated, they will develop hyperos-
molality with progression from earlier phase of
seizure to the impairment of consciousness and
the seizure stop at the last®.

We want to stress again that frequent focal
seizure with no obvious cause should suggest

the possibility of diabetes.

REFERENCE

|. DiBenedetto RJ, Crocoo JA, Soscia JL:

Focal Seizure in Nonketotic Hyperglycemia .

Hyperglycemia nonketotic coma. Arch
Intern Med 116; 74-82, 1965.

2. Maccario M: Neurological dysfunction as-
sociated with nonketotic hyperglycemia.
Arch Neurol 19; 525-34, 1968.

3. McCurdy DK: Hyperosmolar hyperglycemic
nonketotic diabetic coma. Med Clin North
Am 54; 683-99, 1970.

4. Arieff Al, Carroll HJ: Nonketotic hyperos-
molar coma with hyperglycemia. Medicine
51; 73-94, 1972.

5. Podolsky S: Hyperosmolar nonketotic coma
in the elderly diabetic. Med Clin North Am
62; 815-27, 1978.

6. Grant C, Warlow C: Focal epilepsy in diabet-
ic non-ketotic hyperglycemia. Br Med J 20;
1204-5, 1985.

7. Maccario M, Messis CP, Vastola EF: Focal
seizures as a manifestation of hyperg-
lycemia without ketoacidosis. Neurology |5;
195-206, 1965.

8. Aquino A, Gabor AJ: Movement-induced sei-
zures in non-ketotic hyperglycemia. Neurol-
gy 30; 600-4, 1980.

9. Askenasy J, Striefler M, Carasso R: Moder-
ate non-ketotic hyperglycemia- a cause of
focal epilepsy. Eur Neurol 16; 51-61, 1977.

10 Singh BM, Gupta DJ, Strobos RJ: Nonketotic
hyperglycemia and epilepsia partialis con-
tinua. Arch Neurol 29; 187-90, 1973.

I'l. Duncan MB, Jabbari B, Rosenberg ML:
Gaze-evoked visual seizures in nonketotic
hyperglycemia. Epilepsia 32(2); 221-4,
1991.

I2. Venna N, Sabin TD: Tonic focal seizures in
nonketotic hyperglycemia of diabetes mel-
litus. Arch Neurol 38; 512-4, 1981.

I3. Daniels JC, Chokroverty S, Barron KD:
Anacidotic hyperglycemia and focal sizures.

179




Rey-Yue Yuan, et al

Arch Intern Med 124; 701-6, 1969.

. Singh BM, Strobos RJ: Epilepsia partialis

continua associaded with nonketotic hyper-
glycemia: Clinical and biochemical profile of
21 patients. Ann Neurol 8; 155-60, 1980.

. Juul-Jensen P, Denny-Brown D: Epilepsia

partialis continua: a clinical, electroence-
phalographic and neuropathological study
of nine cases. Arch Neurol 15; 563-78,
1966.

16.

Schwartz RH, Eaton J, Aynsley-Green A, et
al al.: Ketogenic diets in the management of
Rose FC, ed.
Research progress in epilepsy. London; Pit-
man, P. 326-32, 1983.

childhood epilepsy. In:

_ Malherbe C, Burrill KC, Levin SR, et al.:

Effect of diphenylhydantoin on insulin
secretion in man. N Engl J Med 286; 339-42,
1972.

LBt 5 (e BRI R M | ROHE

e kFh sk KE

e R P 7 R 2R 25 A O BUAE T B RN R TRREETIFNESEEEEX | 255
R B » MEBATHERT °
B E—EEREE SRR R AL VR R R i EE SRR AR
SR o (EBEHS 0 IR T MRS SE 579 mg/dl 2ASY Y E MR R IE S B - RFLE AR TRA
FRERIE » R TRE R RAREEREA o FEZ % » B RRERIERREL
B o eI R R FRIRFE - AR s AR —E BERIRT A B MR
e REATE e B TR WS TR R SE A RS BB o

BRI Rt R IE > FERRER M AR

P s Lokl
REA+—FAATEAEE

180




