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Background. The delays in mental and speech development are caused by epilepsy, and a special place among
the forms of which is focal temporal epilepsy. The study of biomarkers of the considered pathological condition
using proton magnetic resonance spectroscopy as indicators amenable to objective assessment and measurement
determines the practical relevance of this work.

Aim. The aim of the study was to determine the role and place of proton magnetic resonance spectroscopy in clini-
cal practice in children with mental and speech retardation associated with temporal lobe epilepsy.

Materials and methods. 37 children aged 2 to 10 years were studied. Of these, 15 children with a diagnosis of
“mental and speech development delay, structural focal temporal epilepsy” were included in the first comparison
group. The second comparison group consisted of 12 children without CNS pathology undergoing 1H-MRI examina-
tion to exclude somatic diseases. The third comparison group consisted of 10 children with “structural focal temporal
epilepsy”, without mental and speech development delay.

Discussion. Multivoxel proton magnetic resonance spectroscopy (method PRESS) was used to determine the concen-
tration of neurometabolites in the brain tissues of patients. In patients with mental and speech development delay
associated with temporal epilepsy, a decrease in the ratio of NAA/Cr concentrations (p < 0.05) was revealed in the
postcentral gyrus on the right, temporal lobe on the right and hippocampus and inner capsule on both sides, due
to a decrease in the concentration of N-acetylaspartate; an increase in the ratio of Cho/Cr concentrations (p < 0.05)
in the prefrontal cortex, postcentral gyrus and inner capsule on both sides, due to an increase in the concentration
of choline. Two patients also showed lipid peaks on the lesion side when compared with EEG data.

Conclusions. The revealed metabolic changes in patients with delayed mental and speech development associated
with temporal lobe epilepsy may be useful as an additional method of differential diagnosis with other forms of
mental and speech development delay.

Keywords: mental retardation; speech delays; epilepsy; magnetic resonance imaging; proton magnetic resonance spectroscopy.
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AxkTyanbHocTb. OfHa M3 NPUYMH 33a4EePXKKM NCUXOPEYEBOro pasBUTUS — 3NUNencus, cpeam GopM KoTopoi ocoboe MecTo
3aHMMaeT dokanbHas BMCOYHAA 3nunencus. M3yyeHne GMomMapkepoB paccMaTpMBAEMOro MaToNOrMYecKoro COCTOSHMUA
C MOMOLLbI MPOTOHHOM MarHWTHO-PE30HAHCHOW CMNEKTPOCKOMMM KaK MoKasaTenei, NoaAaoWmxcs 0ObeKTUBHOW OLEHKe
W U3MepeHUio, onpeaensieT NpakTUYeCcKy akTyalbHOCTb AaHHOM paboTbl.

Uenb uccnepoBaHua — onpeaennTb posib U MECTO MPOTOHHOW MArHUTHO-PE30HAHCHOM CMEeKTPOCKONUU B KIMHUYECKOW
npakTuKe y AeTei C 3a[epXKOM MCMXOPEeYeBOro pasBUTUS, aCCOLMMPOBAHHOW C BUCOYHOW 3nunencuen.

Matepuanbl 1 metoabl. ViccneposaHo 37 peten B Bo3pacte oT 2 ao 10 net, n3 Hux 15 petei ¢ aMarHo3om «3agepxka ncu-
XOpeyeBOro pasBUTUS, CTPYKTYPHAs GOKanbHAs BMCOYHAS IMUIENCUS» BOLIM B NMepByto rpynny cpaBHeHus. Btopyt rpynny
cpaBHeHusi cocTaBunmn 12 peteit 6e3 NaTonoruu LEHTPanbHOW HEPBHOM CUCTEMbl, NPOXOAslWMe obcnefoBaHWe METOLOM
NMPOTOHHOM MarHUTHO-PE30HAHCHOM CNEeKTPOCKOMUMU ANS UCKIKYEHUS coMaTMueckux 3aboneBaHuit. TpeTbio rpynny cpas-
HeHus cocTtaBunm 10 peTteit co CTPyKTypHOW (DOKanbHOM BMCOYHOM 3nunencuen, 6e3 3afepxKu NCMXOpeyeBoro pasBUTUS.
06cyxaeHune. [1ns onpeneneHns KOHULEHTpaLMmM HeMpoMeTaboMTOB B TKaHSAX FOJIOBHOMO MO3ra Yy NaLMEHTOB MCMNOb30Ba-
NN MYNbTUBOKCE/NbHYI NMPOTOHHYK MarHUTHO-pe30HaHCHY crnekTpockonuio (MetonoM PRESS). Y naumeHTOB C 3aaepy Ko
NCUXOPeYeBOro pa3BUTUS, aCCOLMMPOBAHHOW C BUCOYHOW INUNENCUEN, BbISBUIOCH CHUKEHWE COOTHOLIEHUS KOHLEHTPALMIA
NAA/Cr (p < 0,05) B NnOCTUEHTPaNbHOM M3BUMHE CMpaBa, BUCOYHOW A0N€ CnpaBa M rMNNoOKamnax v BHyTPeHHeN Kancy-
ne ¢ obenx CTOPOH 3a CYET CHMXEeHMS KOoHueHTpauuu N-aueTunacnapraTta; yBeNMYeHWe COOTHOLEHMUS KOHLEeHTpaLui
Cho/Cr (p < 0,05) B npedpoHTanbHOM KOpe, NOCTLEHTPANbHbIX U3BUIIMHAX U BHYTPEHHEN Kancyne ¢ o6enx CTOPOH 3a cyeT
MOBbILWEHMS KOHLEHTPALMM XONMHA. Y ABYX NALMEHTOB TakxXe OOHapy>XeHbl MUKW NUMUAOB HA CTOPOHE MOPAXEHWUS MpU
COMOCTABNEHUN C AAHHBIMU 3N1EKTPO3HLedanorpamMmol.

3akntoveHue. [pOTOHHAs MarHUTHO-PE30HAHCHAs CMeKTPOCKOMNWUS C y4eTOM BbISIBNEHHbIX MeTabonnuyeckmx U3MeHeHun
y NAaLMEHTOB C 3aJ4EePXKOW NCMXOPEYEeBOro pa3BUTHUS, aCCOLUMMPOBAHHOW C BUCOYHOM anunencuei, MoxeTt BblTb UCNOJb-
30BaHa KaK AOMOMHUTENbHbIN MeTon AnddepeHUnanbHON AMArHOCTUKM C APYrMMU hOpMaMm 3a4ePXKKM NCUXOPEYEBOro
pa3BuUTHS.

KntoueBble cnoBa: 3aaep>xka NCUXUYECKOTO Pa3BUTUS; 3a4ePXKKa PevyeBoro pasBuTUs; INUNENCUS; MarHUTHO-pPe30HaHCHas

TOMOrpadus; NPOTOHHAsh MarHUTHO-PEe30HAHCHAs CNEKTPOCKOMMUS.

BACKGROUND

Psycho-speech development retardation (PSDR)
is a group of diseases induced by various causes
and includes a delay in mental and speech devel-
opment. Impairment of the formation and develop-
ment of basic mental functions in a child, such as
memory, attention, thinking, emotional-volitional
sphere, skills, intellectual growth, and cognition
refers to mental retardation. A delay in speech de-
velopment is defined as a later acquisition of oral
speech by children, with subsequent possible prob-
lems in the acquisition of reading and writing skills,
which causes difficulties in the acquisition of school
skills and affects the overall academic performance
of the child. Epilepsy is one of the causes of PSDR,
with focal temporal lobe epilepsy as a special form
[2, 3].

In Russia, on average, 5%—10% of children have
speech problems. In other countries, this figure can
reach 30% [5]. Currently, there is a growing inter-
est in the early diagnosis of speech development
disorders in children.

Most scientific papers generally focused on the
identification of the classical forms of epilepsy.
However, these studies have not compared the data
in children with disorders of psychoverbal develop-
ment. The diagnosis of patients was based only on
the identification of a focus of epileptiform acti-
vity. The development of molecular neuroimaging
technologies, which include proton magnetic reso-

nance spectroscopy ('"H-MRS), made it possible to
determine the place and role of 'H-MRS in clinical
practice in these patients.

The study aimed to determine the role and val-
ue of 'H-MRS in clinical practice in children with
mental retardation associated with temporal lobe

epilepsy.

MATERIALS AND METHODS OF RESEARCH

The study included 37 children aged 2—-10 years.
Fifteen pediatric patients aged 2-8 years [mean
age 4.6 years (SD 2.028); 8 boys, 7 girls] with a
diagnosis of PSDR and structural focal temporal
lobe epilepsy were included in group 1. Group 2
consisted of 12 pediatric patients aged 3—10 years
[mean age 5 years (SD 2.065); 7 boys, 5 girls]
without pathologies of the central nervous system
(CNS) who were undergoing 'H-MRS examination
to rule out somatic diseases. Group 3 consisted of
10 pediatric patients aged 4-9 years [mean age 6
years (SD 1.699); 6 boys, 4 girls] with structural
focal temporal lobe epilepsy, without PSDR.

The inclusion criteria were as follows: (1) pa-
tients who underwent a routine examination in
a private neurological center, with complaints of
lack of speech and mental retardation, (2) patients
aged up to 10 years, and (3) patients who had no
contraindications to the 'H-MRS procedure, i.e.,
intravenous anesthesia. The exclusion criteria were
as follows: (1) patients with severe organic brain
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lesions, including hydrocephalus, brain developmen-
tal abnormalities, genetic syndromes (chromosomal,
metabolic, etc.), etc., and (2) patients in transient
remission.

All patients underwent electroencephalography
(EEG) followed by the determination of a pattern
typical of epilepsy. To rule out organic brain lesions,
routine magnetic resonance imaging (Philips Inge-
nia 1.5 T MRI system) was performed using standard
research protocols (T1-weighted imaging, T2-weight-
ed imaging, fluid-attenuated inversion recovery-
weighted imaging, and diffusion-weighted imaging).
To determine the concentration of neurometabolites
in the brain tissues of patients, multivoxel 'H-MRS
(PRESS method) was used in the prefrontal cortex,
postcentral gyri, temporal lobes, internal capsule, and
hippocampi on both sides. When calculating the ra-
tio of the concentration of the main metabolites, we
relied on the indicators of N-acetylaspartate (NAA)
and creatine (Cr) with their characteristic chemical
shifts of 2.0 and 3.0 ppm, respectively. Spectrograms
were analyzed using the Philips IntelliSpace Portal
software package for '"H-MRS. Statistical processing
and analysis of research data were performed using
Microsoft Office Excel programs.

STUDY RESULTS

Routine magnetic resonance imaging revealed
changes in patients with PSDR associated with fo-
cal temporal lobe epilepsy, namely, one patient had

Photic |

signs of dysmyelination in the region of the islets of
the temporal lobes, eight had enlarged perivascular
spaces, six had signs of incomplete myelination, and
three had cysts of the pellucid septum.

Figure 1 shows the results of changes in the con-
centration of the main metabolites characteristic of
patients with PSDR associated with focal temporal
lobe epilepsy. Two patients with PSDR associated
with temporal lobe epilepsy, who had a lipid peak
on the side of the lesion, showed certain changes
in the main metabolites (Fig. 2).

Data on the ratio of metabolite concentrations
obtained using the PRESS program in pediatric
patients diagnosed with PSDR and structural fo-
cal temporal epilepsy from group 1 and pediatric
patients without CNS pathologies from group 2 are
presented in Table 1.

Compared with a group of pediatric patients
without CNS pathologies, metabolic changes were
revealed in pediatric patients with PSDR associated
with temporal lobe epilepsy, namely, a decrease in
the ratio of NAA/Cr concentrations (p < 0.05) in the
postcentral gyrus on the right, temporal lobe on the
right, and hippocampi and inner capsule on both
sides by reducing the concentration of NAA; an
increase in the ratio of choline (Cho)/Cr concentra-
tions (p < 0.05) in the prefrontal cortex, postcentral
gyri, and internal capsule on both sides because
of an increase in Cho concentrations. Two patients
showed lipid peaks on the side of the lesion when

Fig. 1. Left: *H-MRC of the brain of a patient with mental and speech development delay associated with focal temporal lobe
epilepsy. Field of study: poles of the temporal lobes. There is a lateralization of pathology in the right temporal lobe in
the form of a decrease in the concentration of N-acetylaspartate (A). The indicators of metabolites in the left tempo-
ral lobe are within normal values (B). Right: this patient’s EEG revealed epileptiform activity in the temporal region

on the right (arrows), without generalization
Puc. 1.

Cnesa: NPOTOHHAA MAarHUTHO-pe30HAHCHAsA CNEKTPOCKONUA roJIOBHOro Mo3ra nauueHTa 3ap.ep)|(|(oﬁ ncuxopevyeBoro passuTua,

ACCOLMUPOBaAHHOM C (POKanNbHOM BUCOYHONM 3nunencueil. 06nacTb MCCNEeAO0BaAHUA: NONKOCbI BUCOUHbIX Aoneil. OTMeuaeTcs
naTepanusaums NnaTosioruM B NpaBoil BUCOUHOM A0Ne B BUAE CHUXeHUS KoHueHTpauuu N-auetunacnaprara (A). Mokasartenu
MeTabonMTOB B JIEBOM BUCOYHOI AoNe B Npefenax HopMasbHbiX BennuuH (B). CnpaBa: Ha anekTposHuedanorpamme Bbl-
faBNeHa anunenTudopMHasa aKTMBHOCTb B BUCOUHOI o6nactu cnpasa (cTpenku), 6e3 reHepanusaumm

@ [Negmatp. 2021.T. 12. Boin. 6 / Pediatrician (St. Petersburg). 2021;12

(6)

elSSN 2587-6252



30

ORIGINAL STUDIES / OPUTUHANDBHBIE CTATbU

Fig. 2.

*H-MRC of the brain of a patient with mental and speech development delay associated with focal temporal lobe epilepsy.

Research area: central and postcentral gyri on both sides. There is a lateralization of pathology in the right frontal and parietal
lobes with a decrease in the concentration of N-acetylaspartate (A, B). Lipid peaks are visualized (arrows). In the left parts of
the brain, these changes are not observed (C, D). There is also an increase in the concentration of choline on both sides

Puc. 2.

I'Ip0'rom-|aﬂ MarHMTHO-pe30HaHCHaA CMeKTPOCKONUA roJloBHOro Mo3ra nauueHtTa c 3ap.ep)KKoﬁ ncuxope4vyeBoro passuTuA,

accouuMpoBaHHOM C (pOKaNbHOM BUCOYHONM 3nunencueil. 06nacTb UCCNEAOBaHUA: LLEHTPa/ibHble M MOCTUEHTPabHble U3-
BU/IMHBI € 06eux cTopoH. OTMeuaeTcs faTepanusauusi NaToNorMu B NpaBbiX JIOGHOM M TEMEHHOW JONSIX CO CHUXEHUEM
KoHueHTpauun N-auetunacnaprara (A, B). Busyanusupyrorca nuku aunuaos (ctpenku). B neBbix otaenax ronoBHoro mosra
AaHHbIX M3MeHeHui He HabnopaeTca (C, D). C AByX CTOPOH NPOCNEXMUBAETCA YBEIMYEHME KOHLLEHTPALMU XONMHA

Table 1 / Tabnuya 1

Average values of the ratio of metabolites in patients from the first and second comparison groups

CpeaHve 3HAYEeHMS COOTHOLWEHUS MeTaboIMTOB Yy NaLMEHTOB U3 NEPBOIM M BTOPOWM rPpynn CpaBHeHUs

Brain area/ It group NAA/| 2" group 1%t group Cho/ | 2" group Cho/ |1t group Cho/| 2™ group Cho/
Cr(SD)/ |NAA/Cr(SD)/| NAA D)/ NAA (SD) / Cr (SD) / Cr (SD) /
O061acTh TOJOBHOTO MO3Ta

1-s rpynma 2-4 Tpynmna 1-a rpynma 2-s1 rpymmna 1-s1 rpynna 2-9 Tpymnmna
Prefrontal cortex (right) / 1.56 2 (0.162), 1.08 0.84 (0.231), 1.33 0.96 (0.166),
[IpedponTansHas kopa (crpaBa) (0.732) p=0.183 (0.442) p=0.152 (0.42) p=0.01
Prefrontal cortex (left) / 1.69 2.12 (0.181), 1.14 0.8 (0.229), 1.38 1(0.172),
[MpedponTanbHas kopa (ciesa) (0.755) p=0.167 (0.553) p=0.2 0.477) p=0.037
Postcentral gyrus (right) / 1.59 2.09 (0.183), 1.16 0.77 (0.226), 1.46 0.92 (0.175),
[NocTuenTpanpHast H3BUINHA (CIIPaBa) (0.699) p=0.041 (0.594) p=0.236 (0.356) p=0.021
Postcentral gyrus (left) / 1.62 1.98 (0.181), 1.11 0.9 (0.267), 1.25 0.88 (0.165),
[NocTeHTpanbHas M3BHIIMHA (CIICBA) (0.676) p=0.217 (0.545) p=0.323 (0.375) p=0.01
Temporal lobe (right) / 1.52 1.99 (0.223), 1.06 0.85 (0.197), 1.14 0.95 (0.299),
Bucounast noms (cripaBa) (0.463) p=0.05 (0.404) p=0.152 (0.394) p=0.347
Temporal lobe (left) / 1.67 1.89 (0.205), 1.12 0.9 (0.241), 1.36 1.06 (0.222),
Bucounas noins (cineBa) (0.474) »=0.09 (0.457) p=0.256 (0.517) p»=0.126
Hippocampus (right) / 1.47 1.95 (0.214), 1.03 0.78 (0.18), 1.08 0.98 (0.180),
l'unmokamm (cripaBa) (0.516) p=0.01 (0.361) p=0.126 (0.247) p=0.277
Hippocampus (left) / 1.69 2.17 (0.23), 1.2 0.89 (0.246), 1.26 0.99 (0.19),
lNunmokamn (ciesa) (0.58) p=0.032 (0.520) p=0.152 (0.394) p=0.067
Internal capsule (right) / 1.59 2.06 (0.226), 0.95 0.79 (0.183), 1.28 1.02 (0.191),
BHyTpeHHss Karcyna (crnpasa) (0.46) p=0.05 (0.39) p=0.456 (0.236) p=0.09
Internal capsule (left) / 1.58 1.92 (0.176), 0.99 0.75 (0.219), 1.34 0.97 (0.175),
BHyTpeHHss Kancyna (cieBa) (0.334) p=0.03 (0.339) »=0.075 (0.279) p=0.01

Note. The Mann—Whitney U-index was used for comparison. The selected values of the correlation coefficient (p) are statistically significant
(p <0.5) for these comparison areas. /lpumeyanue. JIast conoctaBieHus Ucnoiab3oBaan U-nHaekc Manua — YuTHU. BrlneneHHbIe 3HaUCHS
K03 PHULIIEHTa KOPPENALUH (p) CTaTUCTHYECKU 3HaYnMBble (p < 0,5) as TaHHBIX 00JacTel CpaBHEHHSL.
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Table 2 / Tabauya 2

The average values of the ratio of metabolites in patients from the first and third comparison groups
CpenHue 3HaYeHUs COOTHOLWEHUS MeTaboNUTOB Y MaLMEHTOB M3 MEepBOM M TPeTbel rpynn CpaBHeEHUS

1 group 3 group 1t group 31 group 1t group 3 group
Brain area/ NAA/ NAA/ Cho/ Cho/ Cho/ Cho/
O061acTh TOJIOBHOTO MO3Ta Cr (SD)/ Cr (SD) / NAA (SD)/ | NAA (SD)/ Cr (SD) / Cr (SD) /
1-s1 rpymma 3-1 rpymmna 1-st rpymna 3-arpynna | 1-s rpynma 3-1 rpymmna
Prefrontal cortex (right) / 1.56 (0.732) | 1.97 (0.226), | 1.08 (0.442) | 0.88 (0.193), | 1.33 (0.42) 1.05 (0.362),
IIpedponTtansHas xopa (cmpaBa) p=0.261 p=0.261 p=0.144
Prefrontal cortex (left) / 1.69 (0.755) | 1.98 (0.269), | 1.14 (0.553) 0.87 (0.34), | 1.38 (0.477) 1.1 (0.349),
IIpedponransHas xopa (cieBa) p=0.723 p=0.311 p=0.103
Postcentral gyrus (right) / 1.59 (0.699) | 1.9 (0.298), 1.16 (0.594) | 0.88 (0.451), | 1.46 (0.356) | 0.97 (0.258),
TocTuenTpanpHas n3BHIMHA (CIIPaBa) p=0.311 p=10.285 p=0.167
Postcentral gyrus (left) / 1.62 (0.676) | 1.93 (0.386), | 1.11 (0.545) | 0.93 (0.565), | 1.25 (0.375) 1.02 (0.319),
ToctienTpanbHast U3BMIMHA (CIIEBa) p=0.338 p=0.461 p=0.160
Temporal lobe (right) / 1.52 (0.463) | 1.58 (0.193), | 1.06 (0.404) | 0.85(0.263), | 1.14 (0.394) | 0.94 (0.368),
Bucounas nons (cipaa) p=0.261 p=0.238 p=0.129
Temporal lobe (left) / 1.67 (0.474) 1.9 (0.141), 1.12 (0.457) | 0.97 (0.471), | 1.36 (0.517) | 1.04 (0.442),
Bucounas nosns (ciesa) p=0.129 p=0.367 p=0.091
Hippocampus (right) / 1.47 (0.516) | 1.87 (0.182), | 1.03 (0.361) 0.9 (0.368), | 1.08 (0.247) | 0.92 (0.147),
I'nmnnokamn (cripaBa) p=0.023 p=0.355 p=0.103
Hippocampus (left) / 1.69 (0.58) | 1.95(0.299), 1.2 (0.520) 1.06 (0.492), | 1.26 (0.394) | 0.98 (0.244),
T'unmoxamn (cirea) p=0.338 p=0.495 p=0.048
Internal capsule (right) / 1.59 (0.46) | 1.89 (0.338), 0.95 (0.39) | 0.77 (0.235), | 1.28 (0.236) | 1.07 (0.176),
BayTpennsis kancyna (crnpasa) p=0.062 p=0.338 p=0.031
Internal capsule (left) / 1.58 (0.334) | 1.85(0.302), | 0.99 (0.339) | 0.82 (0.181), | 1.34 (0.279) | 1.08 (0.257),
BryTpennsis kancyia (ciesa) p=0.026 p»=0.129 p=0.026

Note. The Mann—Whitney U-index was used for comparison. The selected values of the correlation coefficient (p) are statistically significant
(p <0.5) for these comparison areas. /Ipumeuarnue. JInsi COMOCTaBICHUS UCTIONB30Bau U-nHIeKC MaHHa — YUTHU. BblieNieHHbIC 3HAUCHUS
ko3 dHuIMeHTa KOpPeIsny (p) CTATUCTHYECKH 3HauuMBble (p < 0,5) 1u1s TaHHBIX 00J1acTel CpaBHEHMSL.

compared with electroencephalogram data. Other
changes in the ratios of metabolites were not sig-
nificant (p > 0.05).

Data on the ratios of metabolite concentrations
obtained using the PRESS program in pediatric
patients diagnosed with PSDR and structural focal
temporal epilepsy from group 1 and pediatric pa-
tients with structural focal temporal epilepsy with-
out PSDR from group 3 are presented in Table 2.

Compared with children with structural focal
temporal lobe epilepsy without PSDR, pediatric
patients with PSDR associated with temporal lobe
epilepsy were found to have metabolism altera-
tions in the brain, namely, NAA/Cr concentrations
(p <0.05) in the hippocampus on the right and in
the inner capsule on the left decreased, whereas
Cho/Cr concentrations (p < 0.05) in the hippocam-
pus on the left and the internal capsule on both
sides were increased. Other changes in the ratios of
metabolites were not significant (p > 0.05).

The EEG showed a pathological pattern charac-
teristic of focal temporal lobe epilepsy. Data showed
a correlation between 'H-MRS and EEG.

DISCUSSION AND CONCLUSIONS

Generally, studies investigating epilepsy only fo-
cused on the identification of the pathological focus
of epileptiform activity. Data on the relationship of
such manifestations with the course of PSDR are
not presented. Thus, discussions should consider the
aforementioned difficulties.

In patients with PSDR associated with focal
temporal lobe epilepsy, NAA/Cr concentrations de-
creased due to a decrease in NAA concentrations
in the postcentral gyrus on the right and the right
temporal lobe, which most likely indicates neuronal
dysfunction of these areas and lateralization process.

In most cases, in patients with epilepsy who un-
derwent 'H-MRS of the brain, lateralization of pa-
rameters was also noted with a decrease in NAA/Cr
concentration on the side of the lesion [12]. Similar
changes were obtained in a study of 100 patients
with temporal lobe epilepsy. A decrease in NAA
concentration was registered in the focus determined
by EEG data compared with the contralateral side.
The degree of asymmetry correlated with a decrease
in NAA concentration and a pathological EEG
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pattern [9, 10]. Another study found that a decrease
in NAA concentration is not only detected in the ip-
silateral hippocampus but is also consistent with the
findings of positron emission tomography combined
with computed tomography, indicating the limbic
and subcortical nuclei involved in the pathological
processes [8].

In our case, in patients with PSDR associated
with focal temporal lobe epilepsy, metabolic altera-
tions were noted in the hippocampus and in the
internal capsule on both sides, where the main con-
ductive paths of the brain are located.

Thus, the use of 'H-MRS made it possible to lat-
eralize the epileptic focus in 19 patients. However,
mesiotemporal sclerosis was diagnosed in 57.5% of
patients in this group [8].

In another study, 30 patients with temporal lobe
epilepsy were examined using 'H-MRS. The use of
the 'H-MRS asymmetry index made it possible to
lateralize the process in 26 patients, and in 16 and
10 cases, it was lateralized on the right and left,
respectively. In the remaining four patients, later-
alization could not be performed [6].

With epileptiform activity, disorders most prob-
ably occur in neurotransmitter systems, followed by
the depletion of the concentration of metabolites.
This leads to the breakdown of neuronal bonds not
only in the cortical centers of praxis and gnosis
but also in the centers of speech, causing disorders
characteristic of PSDR [1, 13].

In addition to a decrease in NAA concentration
in the examined patients with PSDR associated with
temporal lobe epilepsy, a change in Cho/Cr concen-
trations was noted in the prefrontal cortex and re-
gion of the postcentral gyri and internal capsule on
both sides due to an increase in Cho concentration,
which corresponds to the functioning of the lim-
bic and perilimbic systems and may be associated
with disorders of higher mental functions [4, 11].
In two patients, lipid peaks were also detected on
the lesion side, which only confirms neuronal dam-
age. Similar changes were detected using 'H-MRS
in 46 patients with temporal lobe epilepsy in the
hippocampus, where a significant increase in the
concentrations of lactate, myo-inositol, choline-to-
creatine ratio, glutamine, and glutamate on the side
of the lesion was noted [7].

CONCLUSION

Significant metabolic changes in the brain were
revealed when comparing the concentrations of the
main metabolites in pediatric patients with PSDR
associated with focal temporal lobe epilepsy with
other groups of patients. Despite this, it cannot

be stated that a decrease in NAA concentration is
pathognomonic for this pathology. NAA only allows
lateralization of the focus of epileptiform activity in
the brain, as in patients with classic focal epilepsy,
which is not a specific sign of PSDR associated with
focal temporal lobe epilepsy. An increase in Cho
concentration in the internal capsule on both sides
during a decrease in NAA concentration is a dis-
tinguishing characteristic of patients with PSDR as-
sociated with focal temporal lobe epilepsy. This may
be due to an impairment of higher mental functions
caused by damage to neurons responsible for the
limbic and perilimbic systems. In two patients, lipid
peaks were also registered on the side of the lesion,
which only confirms neuronal damage.

Thus, 'H-MRS, taking into account the revealed
metabolic changes in patients with PSDR associated
with temporal lobe epilepsy, can be used as an ad-
ditional differential diagnostic method with other
forms of PSDR.
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