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SUMMARY

Excessive muscle activity during generalized convulsive seizures in epilepsy patients in some cases can cause significant
changes in blood plasma biochemical parameters, increased level of a set of metabolites, particularly, serum creatine kinase,
accompanied by azotemia, which leads to prominent diagnostic and therapeutic difficulties. It is necessary to monitor the
creatine kinase concentration after seizures, especially in case of electrolyte disturbances. To correct elevated creatine kinase
or myoglobin levels, infusion therapy, urine alkalinization along with diuretics administration should be performed.
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PE3HOME

1136bITO4HAS MbILLIEYHAS aKTUBHOCTb MPYU reHepanin30BaHHbIX CYA0POXHbIX MPUCTYNAxX y 60MbHbLIX 3NUNencuen B psae cny-
4aeB MOXXET MPUBOAMUTL K CYLLIECTBEHHbIM U3MEHEHNAM BUOXMMUYECKUX NoKa3aTenei Nna3mMbl KDOBU, MOBbILIEHIO YPOBHS
psfa MeTa6oNTOB, B YaCTHOCTM CbIBOPOTO4HOMN KPeaTUHKNHA3bI, CONPOBOXAThCH a30TEMUEN, YTO BbI3bIBAET 3HAUNTEIIbHbIE
JNArHOCTUYeCKINe 1 TepaneBTUYeCcKue TPYAHOCTU. Heo6X04MMO OCYLLECTBNSATL MOHUTOPUHT KOHLIEHTPALMM KpeaTUHKIHA3bI
nocse Cyfopor, 0COGEHHO MPW HANNYKUKM Y NaLWNeHTa NEeKTPONNTHbIX HapyLIeHWid. [1ns KOppeKLMn NOBbILLEHHOT0 YPOBHS
KpeaTUHKUHA3bI MW MIUOTNI06MHA CrielyeT NPOBOANTL MHAY3NOHHYIO Tepanuio, ollieNladnBaHine Mo4u, BBOAUTb JUYPETUKM.

KNHYEBDbIE CJIOBA
dnunencus, CyaopoXHble NPUCTYNbI, KpeaTUHKMHA3a, 0CTPOE NOBpeXAeHne noyek, OMM.
LAna unTupoBaHus

Jlnnatosa J1.B., CakoBckuii /.B. MocTMKTanbHOE NOBbIWEHNE KpeaTUHKIHASbI Y 60JbHbIX anunencuen. dnuaencns n napo-
KensmaibHbie coctosumns. 2024; 16 (4): 333-337 (Ha aurn. 13.). https://doi.org/10.17749/2077-8333/epi.par.con.2024.201.
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INTRODUCTION / BBEAEHUE

Elevated creatine kinase (CK) levels in blood plasma may
indicate damage to muscle cells due to injury, excessive
physical exertion, infectious diseases, or the use of some
medications [1-3]. CK values reversal is often observed in
clinical practice in patients with epilepsy (PWE) with seizures
and in post-onset period. As a rule, an increased CK level is
a clinically insignificant metabolic disorder, but in some cas-
es with its significant increase, it can lead to serious compli-
cations and the development of threatening conditions. The
nosocomial mortality in PWE after convulsive seizures with
CK level more than 5,000 U/l reaches 6% [1].

Excessive motor muscle activity in tonic, clonic and myo-
clonic seizures can cause rhabdomyolysis [2, 3]. According
some authors, seizures can be the cause of rhabdomyolysis
in about 4% of PWE, excessive physical activity — in 6.1%
[4-6]. In rhabdomyolysis, numerous cytoplasmic compo-
nents of muscle cells, including myoglobin and electrolytes,
enter the interstitial space and bloodstream through a dam-
aged sarcolemma. The breakdown products of myocytes can
cause acute kidney injury (AKI) and cardiac arrhythmia [7].

Other factors may be involved in the pathophysiological
process associated with muscle damage, in particular elec-
trolyte disorders [8, 9]. The electrolyte imbalance observed
in epileptic seizures, for example, decreased blood plasma
potassium levels less than 2 mmol/l, may also lead to rhab-
domyolysis development [10-12]. An asymptomatic increase
in CK is observed in hyponatremia caused by diuretics, as
well as in polydipsia and may be complicated by AKI [13].

The situation is aggravated by the fact that general prac-
titioners are not familiar with such a complication of convul-
sive epileptic seizures, which causes significant difficulties
in diagnosing and managing PWE, therefore it is necessary
to carry out timely appropriate treatment that can improve
the prognosis.

As an illustration, we present our own clinical observation.

CASE REPORT / KIMHUYECKUU CJIYYAT

Patient S. born in 1997 (27 years old) on September 26,
2023 turned to the neurologist of the clinic with complaints
of generalized tonic-clonic seizures (GTCS) with a focal onset
in the form of tonic seizures in the right arm.

History of disease / AHaMHe3 3200/IEBAHU

In childhood, there were speech disorders, sleepwalking,
and rare syncopal conditions, which were regarded as vege-
tative-vascular dystonia. No specific changes were detected
on electroencephalography (EEG) in childhood.

In 2017, the patient suffered a closed craniocerebral in-
jury, a brain contusion (left frontal lobe). In 2022, GTCS and
focal motor seizures appeared in the right arm. He was ex-
amined at the place of residence. Focal structural epilepsy
was diagnosed and lamotrigine was prescribed at a dose of
200 mg/day. Seizure control was achieved.

The patient independently canceled the antiepileptic drug
(AED) in June 2023, after which GTCS developed in June
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and September. In the post-onset period, there was repeated
vomiting, blood pressure increased to 160/100 mm Hg. He
was hospitalized twice (in June and September 2023) and
was monitored by a nephrologist after discharge.

Heredity was not burdened by neuropsychiatric diseases
and epilepsy. The patient worked as a ship mechanic.

Neurological status / HeBpOJIOTHIECKHIT CTATYC

Patient’s mind was clear. Cranial nerves were intact. Ten-
don reflexes were equal, D=S, there were no paresis, no
pathological signs. Muscle tone was normal. There were no
sensitive violations. The coordination tests were performed
satisfactorily. The patient was stable in the Romberg pose.
The gait was not broken. Pelvic organ functions were pre-
served. In the chest area, under the right breast nipple, a re-
duced third nipple was revealed (stigma of dysembriogen-
esis).

Electrocardiography / dnexrpoxapmuorpacs

During electrocardiographic (ECG) monitoring, two epi-
sodes of atrial fibrillation lasting no more than 1 sec were
recorded. Rhythm variability was slightly increased. The im-
pact of sympathetic division of autonomic nervous system
on rhythm regulation was strengthened both during day and
at night.

Brain MRI / MPT roJIoOBHOI'O MO3ra

Brain magnetic resonance imaging (MRI) performed on
October 9, 2023 on a Discovery MR750W 3.0 T (General
Electric, USA) according to the expert protocol yielded 3D
FLAIR, 3D SPGR, 3D SWAN, T1, T2 in the axial plane, T2 in
the coronal plane (perpendicular to the long axis of the hip-
pocampus), DWI, ASL images. The midline structures were
usually formed and not displaced. In the left frontal lobe, in
basal-lateral sections, a zone of post-traumatic cystic-glial
changes was revealed, surrounded by hemosiderin deposi-
tion, 28x26x14 mm in size. The zone of changes was trian-
gular in shape, extending from the cortical surface towards
the anterior horn of the lateral ventricle.

When performing non-contrast MR perfusion, a decrease
in cerebral blood flow velocity in the area of changes by
more than 2 times was revealed compared to a similar area
in the right frontal lobe. The size hypoperfusion zone cor-
responded to the size of the zone of changes. The anteri-
or horn of the left lateral ventricle was moderately dilated.
Brain hemispheres were symmetrical. Large brain furrows
and gyri were usually formed. Cerebral cortex thickness was
normal. The boundary between brain gray and white mat-
ters was clearly visible. The hippocampus was symmetrical,
with usual configuration and size, internal structure was pre-
served. There were no foci of pathological signal intensity in
the hippocampus and parahippocampal gyri. There was no
decrease in the volume of white matter of parahippocampal
gyri. The lateral ventricles were not dilated, symmetrical. Ill,
IV ventricles were unremarkable. Subarachnoid space was
without visible changes. Brainstem and chiasmal-cellular
region structures were not changed. The paranasal sinuses
were pneumatized.
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Conclusion: Post-traumatic zone of cystic-gliotic changes
with hemosiderin deposition in the frontal lobe of brain left
hemisphere. No pathological formations or brain abnormali-
ties were identified.

Video-EEG monitoring / Bugeo-33I-MOHHTOPUHT

The study was conducted using the Neuron-Spectrum-
SM brain electrical activity analyzer (Neurosoft LLC, Russia)
with 19 points on the head surface (according to the interna-
tional 10-20 electrode system). Video-EEG monitoring was
performed for 8 hours, in a state of active and passive wake-
fulness, with certain tests (eye opening and closing, hyper-
ventilation for 3 min, photostimulation), during night sleep,
with final forced arousal.

According to EEG data in a state of passive wakefulness
before night sleep, the background rhythm was represented
by a regular, weakly modulated alpha rhythm in the parietal-
occipital regions with a spread to the bifrontal-central re-
gions, frequency 9-10 Hz, amplitude up to 50 mV. The zonal
gradient was smoothed. Beta oscillations with an amplitude
of up to 20 mV were represented in the frontal-temporal
hemispheres.

In functional tests before a night's sleep, the eye opening
and closing test was not accompanied by pathological forms
of activity. The sample with rhythmic photostimulation was
carried out with the frequencies of 3, 5, 10, 15, 21 Hz.

No photoparoxysmal response was received. During the
hyperventilation test, an increased amplitude of background
activity was noted.

According to night sleep EEG results, the sleep was short
with frequent awakenings. When falling asleep, decreased in-
dex, fragmentation and subsequent reduction of alpha activity,
an increased theta oscillations and the appearance of vertex
potentials with maximum amplitude in the central and vertex
regions within 30 mV were noted. The second sleep stage it-
self was characterized by the appearance of rapid forms of
“sleep spindles” activity and K-complexes in the form of poly-
phase diffuse potentials with an amplitude of up to 60 mV.
Physiological patterns of the second sleep stage were re-
corded both in isolation and in combination with each other.
In the first sleep cycle, single low-amplitude acute waves were
recorded in the left fronto-centro-temporal region.

In passive awake EEG after a night sleep, the background
rhythm was represented by a regular, weakly modulated al-
pha rhythm in the parietal-occipital regions with a frequency
of 9-10 Hz spreading to the bifrontal-central regions, with an
amplitude of up to 70 mV. The zonal gradient was smoothed
out. Periodic accentuation of the main rhythm in the anterior
sections was noted. Beta oscillations with an amplitude of
up to 20 mV were observed in the fronto-temporal regions
of both hemispheres.

During functional tests after a night sleep, the eye open-
ing and closing test was not accompanied by pathological
forms of activity. The sample with rhythmic photostimulation
was carried out with the frequencies of 3, 5, 10, 15, 21 Hz.
Photoparoxysmal response was not obtained. During the
hyperventilation test, an increased amplitude of background
activity was noted.

anunencus n NapokcnamMasibHble COCTOSAHUS

Conclusion: The basic rhythm of wakefulness corresponds
to age. Diffuse changes in the bioelectric activity of the brain
with an emphasis on the anterior regions. Sleep is modulat-
ed by phases and stages. No epileptic seizures or patterns
of epileptic seizures were recorded. In the first sleep cycle,
single low-amplitude acute waves were recorded in the left
fronto-centro-temporal region.

Laboratory examination /JIaGoparopHoe
00cIeT0OBaHHE

Examination during hospitalization revealed azotemia with
creatinine increased to 403-351 mmol/I, CK to 1160 pmaol/I,
urea to 13-14 mmol/l in combination with dyselectrolythe-
mia. In the urine analysis, there was isolated proteinuria of
the nephritic level, maximum 3.5 g/l in a single serving. Azo-
temia normalized and proteinuria disappeared within a few
days due to infusion therapy.

According to the discharge epicrisis: biochemical blood
test from September 18, 2023: creatinine 114 pm/I, KCK
412 pm/I, urea 4.1 mmol/l, electrolytes (sodium, potassium,
chlorine) within reference values, general urine analysis with-
out pathology.

Blood biochemistry from October 26, 2023: creatinine
11 ym/l, CK 88 pmol/l, urea 4.0 mmol/I, prolactin 414 miU/I,
electrolytes (sodium, potassium, chlorine) within reference
values, general urine analysis without pathology.

Kidney ultrasound / Vaprpa3BykoBoe
HCCJIeTOBAHHE II0YEK

Ultrasound revealed diffuse changes in renal parenchyma.

Diagnosis / Iuarao3

As a result of the examination, the diagnosis was estab-
lished: Focal structural epilepsy with focal non-motor and
motor seizures, impaired awareness, evolution into bilateral
tonic-clonic seizures. Post-traumatic encephalopathy in the
form of cystic-gliotic changes in the left frontal lobe. The
stigma of dysembriogenesis. Hyperprolactinemia.

Therapy / Tepanusa

The patient was prescribed levetiracetam at a dose of
1000 mg/day and enalapril 5 mg twice a day. Due to therapy,
epileptic seizures control and blood pressure normalization
were achieved.

DISCUSSION / OBCYKAEHHE

Convulsive seizures in PWE can cause an increase in CK
and rhabdomyolysis, therefore, patients after seizures need
to monitor the level of CK, electrolytes and perform an ECG
[13-16].

K. Wang (2023) described 6 cases of postictal increase in
CK: levels exceeded 5,000 U/l in 5 out of 6 patients, and the
highest concentration of CK was 39,300 U/I. In all patients,
the estimated glomerular filtration rate (eGFR) was below
90 ml/min/1.73 m2. None of the patients developed renal in-
sufficiency and did not require extrarenal blood purification
(hemodialysis). The authors recommended that after convul-
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sive seizures, a dynamic assessment of CK, myoglobin, eGFR
and electrolytes in blood plasma should be carried out. With
a significant increase in CK level, infusion therapy, urine al-
kalinization (pH>7.5) and diuretics should be prescribed [17].

Anincrease in CK level was described in hypomagnesemia
associated with gastrointestinal tract diseases accompanied
by vomiting and diarrhea [18].

Increased urinary pH can prevent lipid peroxidation, oxida-
tive stress development and myoglobin formation. Diuresis is
able to prevent the accumulation of decomposition products
in renal tubules, increase renal perfusion and improve myo-
globin excretion. The use of mannitol in patients with anuria
should be avoided and electrolyte levels should be monitored
when using loop diuretics [19].

Increased CK level in convulsive seizures can serve as a
marker to distinguish epileptic seizures (ES) from non-epi-
leptic seizures (NES). An analysis of four studies, the material
for which was a total of 343 ictal events (248 ES and 95 NES),
showed that the sensitivity of increased postictal CK levels
in ES ranged from 14.6 to 87.5, while the specificity ranged
from 85.0 to 100.0. At the 95.7 percentile threshold, the sen-
sitivity ranged from 14.6 to 62.5, and the specificity was 100,
therefore, a normal postictal CK level, due to low sensitivity
of this marker, still does not exclude ES in patients [20, 21].

It should be noted that along with an increased CK in our
observation, the patient maintained an increased prolactin
level in postictal period for a long time. According to some
authors, the release of this hormone is due to the spread of
epileptic activity from temporal lobe to hypothalamic-pitu-
itary axis and is detected in about 60% of PWE with focal
seizures. With repeated seizures, there may also be a de-
crease in the level of postictal prolactin release. This is more
common in epileptic status, probably as a result of a de-
crease in the spread of ictal activity. Prolactin usually does
not increase after psychogenic seizures; therefore, the study
of postictal prolactin levels can be used for differential diag-
nosis of ES and psychogenic NES [22]. In addition, in order
to exclude NES, neurofilament light chain proteins and glial
fibrillar acid protein are considered as potential biomarkers
of epilepsy, the content of which in cerebrospinal fluid and
blood plasma increases in response to neuroaxonal damage
in ES [23].

CONCLUSION / 3AK/TIOYEHHE

Thus, PWE with laboratory CK, myoglobin and dyselec-
trolythemia deviation in the postictal period require a dy-
namic assessment of these indicators and correction of
disorders.
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