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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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PE3IOME

UMMYHHBIE HAPYIIEHUA U UX POJIb B IIPEPbBI-
BAHUU BEPEMEHHOCTH

Tomupunze K.J., Kunrpas H.I1, I'orus T.3.,
Hapapenmsuau JI.H.

Tounucckuii 20cy0apcmeeHuvlll MeOUYUHCKUL yHusepcumen,
Knunuxa Yauasa, I pyzus

Lens nccnenoBaHms: BEISBICHNE B3aHMOCBSI3H HIMMYHOIIOTH-
YEeCKUX ITapaMeTPOB M X POJIb B IPEPHIBAHAN OEPEMEHHOCTH.

O06cnenoBaHo 28 KEHIINH, HETIOCPEICTBEHHO MOCTE OYepe-
HOTO TpepbIBaHUsA OepeMeHHOCTH A0 12 Henmenb, UMEIOMHNX B
aHamMHe3e 2 U Oonee ciydaeB HeBHIHAMINBAHMUA. KOHTpOIBHYIO
rpymmy coctaBuin 20 HeOEpEMEHHBIX 3J0POBBIX KEHIIUH.

OmpeneneHo coaepx aHue HATYPAIbHBIX KHIUIEPOB TEPH-
¢bepuueckoit kposu pNK — CD16+, unrepneiikunst 1L2, IL6,
IL10, TNFa; VEGF u yYINF MeTonoM uMMyHHO()EPMEHTHOTO
aHaIn3a.

VY JKEeHIIWH, UMEIOMNX B aHAMHE3€ MPHUBLITHOE HEBBIHAIIN-
BaHNE, HETIOCPEACTBEHHO ITOCIIE OYePETHOTO IPephIBaHus Oepe-
MEHHOCTH B | TprMecTpe BBISABIEHB HMMYHHBIE CIABHTH, XapaK-
Tepusyomecs noseimenneM aktuBHocTd pNK — CD16 + 1o
36,5% B cpaBHEHUH C KOHTPOJIBHOU rpymmoi — 27,5% (p<0,01)
1 yBenmueHneM npofaykuun naTeprneikinHoB: TNFa mo 39,0 nr/vn
B CPaBHEHHH C KOHTPONBHOI rpymmoii — 27,5 nr/mn (p<0,05)
u IL6 - mo 28,5 nr/mi B KOHTpONbHOHU roymme - 13,95 mr/mn
(p<0,01).

BrrmrensnoxeHHble U3MEHEHHs YKa3bIBAlOT HA HapyIICHHE
PETyIsIIuY NMMYHHOH CHCTEMBI MaTepPH M MOTYT SBUTHCS TIPH-
YHHOW TpephIBaHI OepeMeHHOCTH B | TpuMecTpe.
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POST-TRAUMATIC HEADACHE. CURRENT VIEWS ON PATHOPHYSIOLOGICAL MECHANISMS
OF DEVELOPMENT AND CLINICAL SPECIFICS (REVIEW)

12Sirko A., 'Mizyakina K., 'Chekha K.

IState Institution, Dnipropetrovsk Medical Academy, Ministry of Healthcare of Ukraine,
Nervous Diseases and Neurosurgery Department, Postgraduate Education Faculty;
’Public Institution, Mechnikov Dnipropetrovsk Regional Clinical Hospital, Ukraine

Globally, approximately 69 mn people (0.9% of the world’s
population) suffer craniocerebral injury each year [10]. Cranio-
cerebral injury is one of the top causes of death and disability
and is the most common cause of disability among young peo-
ple [4,15]. Craniocerebral injuries can be classified by severity
(mild, moderate, severe), mechanism (closed, open, penetrating,
non-penetrating), and other features. The outcomes of cranioce-
rebral injury can vary widely, from complete recovery to perma-
nent disability and even death [36].

It is an undisputed that craniocerebral injury always entails
general health consequences that vary in clinical manifestations,
severity, intensity, and duration. They may persist for a long
time, contribute to further health deterioration and functional
limitations, as well as disability and reduced quality of life [35].
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Craniocerebral injury can adversely affect various aspects of
a patient’s quality of life, including cognitive, behavioral/emo-
tional, and physical effects that, in turn, affect interpersonal,
social, and occupational human activities. Moreover, cranioce-
rebral injury has a negative impact on family, society, and the
economy as a whole [40].

Material and methods. A literature review was performed
using the Pubmed database by selecting articles about post-
traumatic headache (PTHA) over 10 years (from 2010 to 2020).
The search was performed in English, Russian, and Ukrainian
using the following key words and terms: post-traumatic head-
ache, post-traumatic cephalalgia, headache after brain injury,
and post-concussion syndrome. All articles with information on
etiology, pathogenesis, clinic, diagnosis, differential diagnosis,
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neuroimaging, pathomorphological evaluation, and treatment
strategies for this pathology were included in the analysis. After
identifying all the articles that met the inclusion criteria and delet-
ing duplicate data, 47 literature sources on PTHA were selected.

Results and discussion. According to several authors, 58%
of patients after mild and 33% after severe traumatic brain injury
report having headaches for 12 months after injury [19]. Persistent
PTHA occurrence is about 0.2% [22]. According to the Danish
Headache Center, 400/3800 (11%) patients have persistent PTHA.
In 32-44% of the patients, post-traumatic cephalalgia persists for
at least 6 months and in 25% of those for 4 or more years [30,37].

A variety of pain syndromes, one of which is chronic pain, is
a well-described consequence of craniocerebral injury. Depend-
ing on pain type and injury severity, its occurrence ranges from
10% to 95% [33]. Chronic pain in craniocerebral injury patients
can have different origins. In some cases, the pain is due to tis-
sue damage during the traumatic event. The cause may be head
or trunk bones fractures or dislocations, cervical injuries, soft
tissue injuries, or peripheral nerves or plexuses injuries. Chronic
pain can be caused by secondary injury effects such as: compres-
sion paralysis, periarticular tumors, spasticity, etc.

Among the above pain syndromes, post-traumatic headache
(PTHA) has a special place due to of its high occurrence, ten-
dency towards chronization, and high degree of disadaptation
effect on the patient.

PTHA not only leads to significant disability but is also a
predictor of the overall outcome of mild craniocerebral injury,
especially brain concussion [24,27].

Despite the significant incidence of PTHA and related socio-
economic factors, many fundamental aspects of this problem
have not been considered adequately. Therefore, the aim of our
review is to highlight key points regarding the pathogenetic
mechanisms of development, key clinical features, and strate-
gies for optimal PTHA management.

According to the International Headache Classification
(ICHD-III beta version), PTHA is a secondary cephalalgia as-
sociated with head and/or neck injury, which develops within 7
days after the injury or after recovery of consciousness, or after
restoration of the ability to feel and report pain. A distinction is
made between acute PTHA, which regresses within 3 months
of a traumatic event and includes acute delayed headache as-
sociated with moderate to severe head injury and acute delayed
headache associated with mild head injury [20].

Persistent PTHA means PTHA that lasts more than 3 months.
As per ICHD-3, there are 2 types of persistent headache: PTHA
associated with moderate or severe traumatic head injury and
persistent PTHA associated with mild injury.

Note that ICHD-3 uses the term “persistent” rather than
“chronic” as chronic cephalalgia occurs more than 15 days a
month. This fact is not implied by the diagnostic criteria for
chronic PTHA, which do not involve its occurrence analysis. To
diagnose persistent PTHA, it is sufficient to establish a causal
link between the fact of head injury and the duration of pain for
3+ months [46].

Therefore, PTHA can be consequence of a craniocerebral in-
jury of any severity —mild, moderate, or severe — and usually
disappears within 3 months after injury. Surprisingly, PTHA de-
velops more frequently after a mild craniocerebral injury than
after more severe injury[31].According to various estimates,
headache occurs in 25-78% of people who suffered mild cranio-
cerebral injury. In addition, mild craniocerebral injury patients
have higher incidence, duration, and intensity of headaches
compared to those with severe injury [1].
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After a mild craniocerebral injury, headache may occur either
alone or in combination with other symptoms, such as vertigo,
fatigue, impaired memory or attention concentration, mild mne-
monic disturbances, anxiety, insomnia, sourness, depression, as
well as visual problems and autonomic dysfunction [25].If the
above symptoms are directly related to the injury, we can say
that the patient has a post-concussion syndrome. According to
Dan Levy et al., PTHA patients have a higher degree of post-
traumatic stress disorder.[8]

The most significant factors in persistent PTHA development
are older age, female sex, diagnosed primary headache, and/or
history of seeking medical attention for headaches [10, 45].

It is also known that the frequency and/or intensity of head-
ache attacks increases in patients with both diagnosed migraine
and HAT after a traumatic event [2].

Moreover, it has been noted that individuals with a family
history of various primary headaches have a higher risk of de-
veloping PTHA [39]. There is also sporadic data that various
craniofacial surgical interventions, particularly craniotomy, may
also be a PTHA risk factor [13].

In contrast, factors such as race, marital status, level of educa-
tion, alcohol consumption at the time of injury, craniocerebral
injury etiology, Glasgow Coma Scale severity score, and dura-
tion of unconsciousness have not shown any association with
PTHA [3].

Speaking of the pathogenetic mechanisms of PTHA, numer-
ous factors that may contribute to its development such as: axo-
nal damage, disrupted metabolic processes in cerebral tissues
and vessels, neuroinflammation, disrupted cerebral hemody-
namics, and changed brain-blood barrier permeability [7,18,23,
24] should be mentioned.

Currently, special attention is paid to such pathophysiologi-
cal mechanisms as trigemino-vascularo-thalamic system acti-
vation, central sensitization, and spreading cortical depression,
which probably play an important role in the PTHA pathogen-
esis [17,43]. According to current data, experimental animal
models indicate that mechanisms mediated through the calci-
tonin gene-related peptide probably underlie the development
of acute PTHA and stimulate the development of central sen-
sitization increasing vulnerability to headache triggers, thereby
contributing to headache chronization. This theory is supported
by the fact that early and prolonged calcitonin gene-related pep-
tide blockade after mild craniocerebral injury may represent an
effective option for preventive therapy and treatment of acute
PTHA [11,44].

Recent studies using advanced neuroimaging techniques sug-
gest the possibility of detecting post-traumatic structural, func-
tional, and metabolic cerebral abnormalities that cannot be de-
tected by conventional diagnostic tests [42].

The studies of structural and functional central nervous sys-
tem changes in PTHA patients are particularly interesting. For
example, according to Catherine D Chong et al, PTHA patients
have structural brain changes detected by neuroimaging. In par-
ticular, they have decreased cortical thickness of the left and
right upper frontal, caudal middle frontal and precentral regions
of the right supramarginal, right upper and lower parietal, and
precuneal regions compared to healthy individuals [6].

Interestingly, diffusion-tensor MRI shows different structural
brain changes in patients with PTHA and other primary cepha-
lalgia. For example, according to Catherine D Chong et al, per-
sistent PTHA patients have changes in tract diffusion indicators
other than in migraine patients. The most significant changes
in mean diffusion coefficient are noted in the anterior thalamic
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radiation, cingulum (angular fasciculi and callosal convolution),
inferior longitudinal fasciculi and uncinate fasciculi, left cortical
spinal tract on both sides, and right superior longitudinal fasci-
culo-parietal region. At the same time, there is a positive corre-
lation between changed diffusion tract indicators and headache
frequency, in both persistent PTHA and migraine patients [5].

Dumkrieger et al. also focused on differences in the brain
structure of migraine and persistent PTHA patients based on
magnetic resonance imaging data. The authors found significant
differences in static functional connectivity (sFC) and dynamic
functional connectivity (dFC) indicators between migraine and
PTHA for regions involved in pain development, including so-
matosensorial region and the hypothalamus. For example, dFC
significantly correlated with headache frequency in the PTHA
group. Moreover, dynamic functional connectivity (dFC) in the
persistent PTHA group had statistically significant correlation
with headache frequency in a pair of brain regions (right middle
cingulate and supramarginal gyrus) with due account for sex
and age. The authors concluded that such differences in func-
tional association may indicate pathophysiological differences
between persistent PTHA and migraine [14].

At the same time, Todd J Schwedt et al. found no differences
in the right lateral orbital frontal lobe, right supramarginal gyrus,
and left superior frontal lobe in persistent PTHA patients and
healthy reference group subjects, suggesting the need for further
study [41].

The important role of genetic predisposition, personality
traits, and, basically, patient expectations of headache devel-
opment after head injury should be also noted. PTHA does not
have any specific features. Based on its definition, a causal re-
lationship between cephalalgia and head injury is sufficient for
diagnosis. Nevertheless, several clinical subtypes of PTHA are
distinguished [8].

Like primary headache, most post-traumatic headaches can
be classified by type. According to the literature, migraine (up
to 61%) and tension headache predominate among PTHA types
[16].However, the majority (27% to 75%) of patients report
more than one headache type they suffer from [26].

Tension PTHA can occur sporadically or daily (persistent
headache), it can locally involve the entire head, be predomi-
nantly occipital, bifrontal, bitemporal, or have a “cap/helmet/
tight hoop” type. The pain is usually described as pressing or
dull, moderately intense as per VAS, not increasing with physi-
cal exertion.

Migraine-type PTHA meets the “wider” criteria of simple mi-
graine as per ICHD-3.Such pain is typically lateralized, burst-
ing, or throbbing, with accompanying photophobia and nausea.
However, migraine with aura, usually visual, is also possible.

It is interesting to note that mild craniocerebral injury can act
as a migraine provocateur, especially in adolescents with a fam-
ily history of migraine. Originally, this type of cephalalgia was
called a “footballer’s migraine” to describe young people who
played soccer and had migraine with aura attacks solely caused
by shocks to the head. Subsequently, other studies confirmed
that similar attacks can be caused by mild head injury in any
sport [34].

There is also an evidence that drug-induced headache and ex-
cessive use of analgesics complicate the course of post-traumat-
ic headaches [29].

In addition to the above, there are other PTHA types that may
occur in combination with a mild craniocerebral injury: occipital
neuralgia; trigeminal neuralgia/neuropathy; pain associated with
maxillotemporal joint dysfunction; CSF hypotension headache;
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headache associated with traumatic subarachnoid hemorrhage;
traumatic dissection of carotid or vertebral arteries; trigeminal
autonomic cephalalgia, such as cluster headache, hemicrania
continua, short-lasting unilateral neuralgiform headache attacks
with conjunctival injection and tearing (SUNCT), short-lasting
unilateral neuralgiform headache attacks with cranial autonomic
symptoms (SUNA), paroxysmal hemicrania. However, they are
not specific to craniocerebral injury and can occur sporadically.

At present, a multidisciplinary approach is preferred in the
post-traumatic headache therapy mainly because of the pres-
ence of many concomitant symptoms. This is especially true for
persistent PTHA.A comprehensive and systematic evaluation of
the patient involving allied specialists such as neurosurgeons,
psychotherapist/psychiatrists, maxillofacial surgeons, and neu-
rologists is advisable before prescribing the treatment. The treat-
ment consists of a combination of drug and drug-free methods.
Drug-free treatment of PTHA patients includes lifestyle modi-
fication, exercises, good sleep, hydration, and management of
stress or events triggering a headache attack. Both emergency
aid and preventive drugs are used for pharmacological PTHA
treatment [1,38,12].

Conclusion. Despite a long history of PTHA research, the is-
sues concerning diagnostic criteria, pathogenetic mechanisms,
clinical features, and strategies, in particular in patients after
severe craniocerebral injury, have not been considered properly.

The above data indicate the need to clarify many aspects of
the studied problem.
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SUMMARY

POST-TRAUMATIC HEADACHE. CURRENT VIEWS
ON PATHOPHYSIOLOGICAL MECHANISMS OF DE-
VELOPMENT AND CLINICAL SPECIFICS (REVIEW)

12Sirko A., 'Mizyakina K., !Chekha K.

IState Institution, Dnipropetrovsk Medical Academy, Ministry
of Healthcare of Ukraine, Nervous Diseases and Neurosurgery
Department, Postgraduate Education Faculty; *Public Institu-
tion, Mechnikov Dnipropetrovsk Regional Clinical Hospital,
Ukraine

Headache after craniocerebral injury is an urgent problem
due to its frequent occurrence, tendency towards chronization,
and strong patient disadaptation effect. Despite the significant
incidence of post-traumatic headache (the PTHA) and related
socioeconomic factors, many fundamental aspects of this prob-
lem have not been considered adequately. Therefore, the aim of
our review is to highlight key points regarding the pathogenetic
mechanisms of development, key clinical features, and strate-
gies for optimal management of PTHA.

A literature review was performed using the Pubmed database
by selecting articles about post-traumatic headache (PTHA)
over 10 years (from 2010 to 2020).The search was performed in
English, Russian, and Ukrainian using the following key words
and terms: post-traumatic headache, post-traumatic cephalalgia,
headache after brain injury, and post-concussion syndrome. All
articles with information on etiology, pathogenesis, clinic, diag-
nosis, differential diagnosis, neuroimaging, pathomorphological
evaluation, and treatment strategies for this pathology were in-
cluded in the analysis. After identifying all the articles that met
the inclusion criteria and deleting duplicate data, 46 literature
sources on PTHA were selected.

According to the International Headache Classification,
PTHA is a secondary cephalalgia associated with head and/or
neck injury, which develops within 7 days of a craniocerebral
injury. A distinction is made between acute and persistent PTHA
associated with mild, moderate, and severe injury. To diagnose
persistent PTHA, it is sufficient to establish a causal link be-
tween the fact of head injury and the duration of pain for 3+
months. It is interestingly that individuals with mild craniocere-
bral injury have both higher incidence and higher duration and
intensity of PTHA compared to those with severe injury. Despite
the absence of specific characteristics, several clinical pheno-
types of PTHA are distinguished, the most common of which are
migraine-like and tensor types. The pathogenetic mechanisms
of PTHA development are complex and diverse. Since recently,
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special attention has been paid to activation of the trigemino-
vasculo-thalamic system, central sensitization, and GCRP-
associated mechanisms that probably play an important role in
the PTHA pathogenesis. Modern neuroimaging methods using
diffusion-tensor and functional MRI are important in the PTHA
diagnosis and differential diagnosis. PTHA treatment requires a
multidisciplinary approach and includes a combination of drug
and drug-free methods.

Despite a long history of PTHA research, the issues concern-
ing diagnostic criteria, pathogenetic mechanisms, clinical fea-
tures, and strategies, in particular in patients who suffered severe
craniocerebral injury, have not been considered properly. The
above data indicate the need to clarify many aspects of the stud-
ied problem.

Keywords: post-traumatic headache, post-traumatic cepha-
lalgia, headache after craniocerebral injury, cephalalgia after
head injury, post-concussion syndrome.

PE3IOME

INIOCTTPABMATHUYECKASI T'OJIOBHASI BOJIb. CO-
BPEMEHHBIE IIPEJICTABJIEHUSI O IMATO®U3UO-
JJIOTHYECKUX MEXAHU3MAX PA3ZBUTUS U OCO-
BEHHOCTSAX KNIMHUYECKOI'O TEYEHUSA (OB30P)

12Cupko A.I., 'Mussikuna E.B., 'Uexa E.B.

"Tocyoapcmeennoe yupescoenue JJHenponemposckas Meouyun-
ckas akademuss MO3 Yrpaunwi, kageopa nepsnvix 6onesmneil u
Hetipoxupypeuu gaxyibmema nOCiIEOUNIOMHOZ0 00PA308aANUSL,
TV «[nenponempoeckas obracmuas Kiunuueckas OOLbHUYA
um. Meunukosa», Yrxpauna

Lenbio 0630pa SIBUIOCH OCBEIICHHE KIIFOYEBBIX MOMEHTOB I10
[IATOr€HETUYECKUM MEXaHU3MaM pPa3BUTHS, OCHOBHBIM KIIMHU-
YEeCKUM OCOOCHHOCTSIM M CTPATErusiM ONTHUMAJIBHOTO yIIpaBiie-
HUSI [IOCTTPAaBMATHYECKOM IOJIOBHON OOJIH.

[IpoBeneH mouck peTpoCneKTUBHON U TeKylleil HaydHOU Jn-
Teparyps! nyouHoit 10 et (2010-2020 rox) mo 6a3am JaHHBIX
Pubmed, BbIOpaHBI CTaThH, MOCBSIICHHBIC MOCTTPaBMaTHYC-
ckoii ronioBHoii 6omu (ITTI'B). B ananu3 BitoYeHbI BCe CTaTbu
¢ uHdopmarueit 06 3THONOTHH, MaTOTeHEe3e, KIMHUKE, THarHO-
cruke, quddepeHranbHOi AMarHoCTHKE, HeHPOBH3YyaTU3alH-
OHHOI M 1MaToMop(OIOrHYECKOil OLIEHKE, a TAKIKE CTPATErUsIX
JiedeHus JaHHoH narosnoruu. Oto6paHo 46 NCTOYHUKOB JIUTEPa-
Typel, kacaromuxcs IITI'B.

CortacHo  Mex/IyHapoqHOW —KiIacCH(pUKALUMK  TOJOBHOM
6omn, IITT'H onpenensercs kak BTopuuHas ledanrus, CBs-
3aHHas C TPaBMOM TOJIOBBI W/WIN IIEH, KOTOpasi pa3BHUBAETCS
B TEUEHHE 7 JHEH Iociie TEepEeHECEHHONW YeperHO-MO3roBOM
TpaBMbl. Beigenstor octpyto u croiikyto IITI'B, cBazannyto ¢
JIETKOM, CPETHETSHKEIION U TSKEIIONW TPaBMOM, COOTBETCTBEHHO.
Jns ycranoenenust auarnosa croiikoit IITT'B nocrarouno Ha-
JIMYXST IPUYUHHO-CIISJICTBEHHOM CBSI3M MEXy (haKTOM TPaBMBI
TOJIOBBI M TIPOJIOJDKUTENIBHOCTBIO Oosin Oosiee 3 MecsieB. Boi-
SIBJICHO, YTO Y JIUI] C JIETKOH 4ePErHO-MO3T0BOM TPaBMOH BbIIIE
HE TOJIKO YacTOTa BOSHUKHOBEHHs, HO IPOAOJKUTEILHOCTD U
uHteHcuBHOCTh IITI'D B cpaBHEeHUM ¢ IMLIaMH, IEpEHECIINMU
TSDKeylo TpaBMy. HecMoTpst Ha OTCYTCTBHE CrelM(UUECKUX
XapaKTEePUCTHK, BBIICISIIOT HECKOJIBKO KIMHUYECKUX (DEHOTH-
noB [ITT'B, nanbonee pacnpocTpaHEHHBIMU M3 HUX SIBISIIOTCS
MHIPEHENOI00HbI 1 TEH30pHBIH BapuaHThL [laToreHernue-
ckre MexaHu3Mbl pazsutusi [ITT'B crnoxHBI 1 MHOr0OOpa3HEI.
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B nocnennee Bpemst oco6oe BHUMaHUE YIEAETCs aKTUBALUM
TPUTEeMUHO-BACKYIAPHO-TATAMHUUECKOM CHCTEMBbl, LEHTpalb-
Hoi cencutuzanuu 1 GCRP-accoumupoBaHHBIM MeXaHU3MaM,
KOTOpbIE, 110 BCEH BEPOATHOCTH, MIPAIOT 3HAYMMYIO POJIb B
narorenese [ITI'B. Ocoboe MecTo B auarHocTuke U audauar-
Hoctuke [ITT'B oTBOANTCS COBpEeMEHHBIM HEHpPOBU3yaIH3aLU-
OHHBIM METO/IaM C UCIIONIb30BaHueM (D (HYy3HOHHO-TEH30PHOTO
u ¢yunxunonansaoro MPT. Jleyenue IITTH Tpebyer mynbru-
JHCLMIUTHHAPHOTO MO/IX0/1a M COCTOUT M3 KOMOMHAIIMN MEHKa-
MEHTO3HBIX U HEMEINKaMETHO3HBIX METOJIOB.

Ha ocHoBaHMM aHanmm3a M CHHTE3a M3yUYEHHOTO Hay4HO-
ro marepuaina no Bonpocy IITI'b cnenyer 3akimouuts, 4TO
y JIML, NMEePEHECHINX TSKEIYI YEepeHHO-MO3IOBYIO TPaBMY,
JUArHOCTUYECKUE KPUTEPUHU, MATOICHETHYECKHE MeXaHU3-
MBI, KIMHUYECKHE 0COOCHHOCTH M CTPATEr Uil JISUSHUS 110 Cei
JICHb HE MU3YYCHBI.
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