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The Clinical Presentations and Prognosis of Non-Ketotic
Hyperglycemia Induced Seizure
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Background: Seizure can be triggered by the non-ketotic hyperglycemia (NKH). Recently we analysed 18 cases of NKH
induced seizure to identify the causes for NKH, seizure types, prognosis, and the differences of clinical presentation between
the patient with chronic brain structural lesion (CBSL) and the patient without.

Methods: Eighteen patients with NKH induced seizure were selected from the database. Data regarding brain images, clinical
symptoms, co-morbid illnesses, blood laboratories, and prognosis were collected. Patients were divided into two groups
according to the presence of CBSL.

Results: The patients with CBSL showed more generalized tonic-clonic seizure (GTCS) than without. Focal seizures in this
group appeared to be originated from the pre-existing lesion in many situations. The poor compliance to anti-diabetic
treatment and physical stresses were most common causes for NKH. One year seizure remission without anti-epileptic drug
treatment was achieved in 17 of 18 patients.

Conclusions: The patients with CBSL might have more GTCS than without. The impairment of inhibitory mechanism
surrounding the focal irritative zone might be one of plausible explanation for this phenomenon. The prognosis was
favorable. Further large studies are required.
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Figure 1. Patient selection processes. CNS; central nervous system, EEG; electroencephalography.
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Table 1. Demographic, laboratory, and clinical data of patients
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of B} 17014 47714 HGBHKTable 2).

187 R4 EAFAQ] Fu)y kA routine scalp EEG recording)
£ doRolH 1A ST, 15IAE V50| 2el Asfel it
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Group No. Sex Age (yr) PHx DMHx (yr) Glc (mg/dL) Cause for hyperglycemia
1 M 45 DM, HTN, ESRD 8 536 Poor compliance
2 M 74 DM, Brain infarction, CRF, HTN 4 520 URI
3 M 73 HTN, DM, Brain infarction 14 487 DM meds reduction (due to hypoglycemia)
4 M 54 DM, HTN, Spontaneous ICH 10 453 Poor compliance
: 5 M 56 Trauma (explosion) 0 428 Newly diagnosed
6 M 64 ESRD, DM, Brain infarction 10 409 Duodenal ulcer bleeding
7 F 45 DM, HTN 10 365 Poor compliance
8 M 88 Brain infarction, HTN, MI 0 309 Newly diagnosed
9 M 43 HTN, DM 2 603 Poor compliance
10 M 85 HTN, CRF 0 576 Newly diagnosed
11 F 60 DM, HTN, RA 20 522 UTI
12 F 61 HTN 0 487 Newly diagnosed
13 F 58 DM, 1 429 Trauma
2 14 M 85 DM, CRF, angina, Valvular heart disease 9 401 Pneumonia
15 M 68 None 0 517 Newly diagnosed
16 F 52 DM, Grave’s disease, CHF 7 358 Poor compliance
17 F 76 DM, Liver cirrhosis, pulmonary TB 14 350 Poor compliance
18 M 54 Hyperthyroidism, HTN, DM, pulmonary TB 20 315 Poor compliance

No.; number, yr; years, PHx; past medical histories, DMHXx; histories for diabetes mellitus, Glc; glucose, M; male, DM; diabetes mellitus, HTN;
hypertension, ESRD; end stage renal disease, CRF; chronic renal failure, URI; upper respiratory tract infection, ICH; intracerebral hemorrhage, F;
female, MI; myocardial infarction, RA; rheumatoid arthritis, UTI; urinary tract infection, CHF; congestive heart failure, TB; tuberculosis.
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Table 2. Imaging findings, seizure semiology, and treatment
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cH=2H(computed tomography, CT)S ZAAISH $417} 89, k] 2}
715 °§/E}(magnet1c resonance image, MRI)2- §t 2217} 105 0]

C} CT = MRICJA] o] 291 2 ]_ -+ 8(17155)°]

x}L olsich, 299 A, T
Lo}, HAelN FEA WAN Ao SR

Group No. Imaging modality and location of pre-existing brain lesion (onset) Seizure type (No of Sz) AED (mg, duration)
1 CT, R posterior temporal region (EM, incidental finding) Visual illusion 2 GTCS LEV (1000, 2 wks)
2 CT, L insular cortex (EM, 4 yr ago) GTCS (3) None
3 MRI, L temporo-occipital regions (EM, 3 yr ago) GTCS (status) LEV (1000, 2 wks)
4 CT, L temporal region (EM, 2 yr ago) GTCS None
5

rim, 50 yr ago)

MRI, R posterior basal temporal region(atrophy & hemosiderin Visual auras (flashing of lights, 4)

OXC (600, 4 wks)

6 CT, R mesial temporo-occipital regions (EM, 3 yr ago) GTCS (1) None
7 MRI, R parietal region (EM, incidental finding) GTCS (2) None
8 CT, R mesial frontal region (EM, 10 yr ago) L arm tonic posturing (8) > GTCS LEV (1000, 1 wk)
9 MRI GTCS (4) LEV (1000, 1 wk)
10 CT GTCS None
11 MRI L perioral spasm > generalized tonic posturing None
12 MRI R side version of eye balls and head (12) None

2 13 MRI L hemibody convulsion (2) None
14 MRI GTCS None
15 CT R hemibody convulsion OXC (600, 2 wks)
16 MRI L leg EPC (status) CBZ (400, 4 wks)
17 CT R hemibody convulsion None
18 MRI Ictal amaurosis (status) = GTCS LEV (1,000, 1 wk)

No.; number, No of Sz; numbers of seizure attack on the admission date, AED; anti-epileptic drug, CT; computed tomography, R; right, EM;
encephalomalacia, GTCS; generalized tonic-clonic seizure, LEV; levetiracetam, wk; week, L; left, yr; year, MRI; magnetic resonance image, OXC;

oxcarbazepine, EPC; epilepsia partialis continua, CBZ; carbamazepine.

Table 3. Comparison between group 1 and group 2 profiles

Group 1 (n=8) Group 2 (n=10) p-value
Age 62.4 (45-88) 64.2 (43-85) 0.82
Sex ratio (M/F) 7/1 5/5
DMHx 7.0 years 7.3 years 0.82
Gle 438.4+77.3 455.8+£99.7 0.75
HbAlc 8.6+2.6 11.3£2.9 0.10
Osmol 310.1+24.1 309.1+22.7 0.72

Seizure types GTCS (6)
Visual seizure (2)

Partial motor seizure (1)

Partial motor seizure (6)
GTCS (4)
Visual seizure (1)

M; male, F; female, DMHX; histories for diabetes mellitus, Glc; glucose, HbA lc; hemoglobin Alc, Osmol; serum osmolality, GTCS; generalized

tonic-clonic seizure.
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Figure 2. Brain images of three patients (patient 1, 5, and 8) with partial seizure in the group 1. The grey arrow indicates the cortical lesion.

(A) Pt 1; The cortical atrophy in the right posterior temporal lobe. (B) Pt 5; The hemosiderin rim and cortical atrophy in the right posterior

temporo-occipital area. (C) Pt 8; The cortical atrophy and passive dilatation of adjacent ventricle in the right frontal region. Pt; patient.
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