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Dear Reader,

Here is the second AJHMS issue of
the year 2022, and with great pleasure
we are concluding the second year of
our journal’s existence. It was a great
journey together with the editorial
board and the authors who contributed
their precious articles to promote the
Journal.

The current issue represents an-
other interesting collection of articles
of different types. It would be of value
for a wide range of medical specialists.
This time again, we offer our respected
readers a bunch of quality reviews. Ant-
onyan and Muradyan contributed two
interesting review articles on the histo-
ry and development of radiation thera-
py and on the preparation to radiation
therapy among lung cancer patients.
A comprehensive review by Mkrtchyan
et al. explored the role of calcium in
mental disorders and their pharmaco-
therapy. Petrosyan et al. reviewed the
possibilities of using modern methods
of lymphatic system imaging in plastic
surgery.

Aslanyan et al. presented a study
on comparative assessment of differ-
ent sources of dietary salt which is a
very important work for the Armenia’s
health care system with implications for
international tendencies.

The issue continues by an interest-
ing case report by Yeganyan et al. on
the role of algorithmic approach in di-
agnosing patients with headache as the
only symptom to suspect and diagnose
secondary cause.

Finally, a traditional section on his-
tory of Armenian medicine presented
a comprehensive outline on medical
personnel, nursing and higher medi-
cal education and advanced training of
physicians in Soviet Armenia.

Coming back to the Journal’s plans
for the next year we are keen to pro-
ceed with the work towards being rep-
resented on international platforms.
Also, we hope to be approved by the
local Higher qualification committee for
publications of articles for candidacy
and doctoral theses and for obtaining
CME credits. Another important devel-
opment would be the transition to En-
glish-only articles.

As closing remarks, we would like to
thank all the authors, reviewers, and
Journal’s technical staff for their contri-
butions, support, and enthusiasm. We
would like to express our gratitude to
the National Institute of Health of Ar-
menia and personally to Director Alex-
ander Bazarchyan for the outstanding
support of AJHMS.

We wish our readers Happy New
Year full of positive developments and
new opportunities.

Sincerely yours,

Davit Abrahamyan

Samson Khachatryan

www.ahms.am

DOI:10.54235/27382737-2022.v2.2-8 Published online: 30 December 2022
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yuwpgqugduwu hwudwjuwuuphwjhu
wuwuwnuntpjnLtunp

Muwpnyp U. UWunnuywt'’, Lnwhub U. Unipwnywu?

'«hMU Utinhp| 9pniwy» Pdojwywu Yunpnu Gplwt, <wjwuwnw
2d. U. Swuwpgyuuh wudwu «Ninnigpwpwunigjuwt wqgquihu YEunpnus, Gplwu,Lwjwunwu

uveneughr

Upuwwwupnd [ntuwpwudwsd Gu dwnwaquw)-
pwiht pbpwwhwih qupgugdwu thnybipp wp-
fuwphnud, ubpyuwjwgywsd £ wnbnGynientt wp-
dbipwynp ghnwywu hwjnuwagnpdnipniuutinh
ytipwpbipjw|, npnup niubgwtu hwdwotuwphwhu
Upwuwynipyntu b hhdp hwunhuwgwt Uupywd nin-
nnyRjwl qupqugdwu hwdwp: LEpYwjwgywsd
E dh owpp bpypubiph wnwowwwp ghnwlwu
hwuwmwwnnieiniuubph gnpdniubiniyeniup’ Gwnw-
gwjpwhu pipwwhwih ninpuinwd: Logwd U wju
ghwnuwlwuubph wunuubpp' pdhoyubp, $hagp-
Ynutbp U wy dwutwgbunubp, npnup qquih

wywun W ubpnpnud Gu niubigl) 6wnwgwyew)hu
ninnigpwpwuniEjwl  qupqugdwl  plwquyw-
nnwi: LEpYuwjwgywd Gu npnpunnud wpnhwywu
ghwywuntpjwu wnpnipubipp: <nnwdp Ywpnn
E hGunwppppnipntu ubpyuwjwgutp bW oguwywn
hubi| pdoynipjwt b YGUuwpwunigjwu ninpwnh,
dwnwquwjpwihu ninnigpwpwuubiph, pd2juywu
hwdwuwpwuh nwwunnubph, wuwyhpwuwubph,
opnhuwwnnputiph b w)j| Jwutwgbiwnubph hwdwp:

<pduwpwnbp. Swnwquypuwiht pGpwwyhw,
nbuppqbtywt ptpwwhw, swpnpwly bnpwagnjw-
gnyynibiiph - pnidnid,  nwnhnwlphynipynid,
wuwndnyynit

1896-1950 (afa. Bifa-h AGHUINCNRUL,
NELSAEL3UL b4 <GNULUN FUUUUW
(truMhU3h LEMHNKUC B4 UhPUMNKUC
Awnwqgw)jewiht ninnigpwpwunypjwu  (ANL)
hwdwofuwphwiht - Wwwndnipjwt  qupgugdwu
wyniupubipp uyphgp Gu wnund 19-pn nwph Ybp-
ohg, Gpp wnwohtu wugqwd Ywwwnytightu hbunw-
gnuntpjntutip hnuwgunn dwnwgquwyputiph wqg-
nbgnunip Yaunwuh opquithquubiph Ypuw wuwip-
qbnt bwwuwwyny: Uju hbunwgnunnieniuubiph
hpwywuwgdwu hwdwp hhdp hwunhuwgwu hw-
dwofuwphwjhtu ghnniejwu putwqwywnnid wnbinh
niubgwd vh 2wpp pwfunnpny b wwundwywu
hwjnuwagnpdnigniuttp’  nbungbujwu  Gwnw-
gwjpubtinh, ptwywu W wphGunmwlwu nwnhnwy-
wnhynipjwl, nwnhnwh nwnhnwywhy hwwnynt-
pIntutbnph hwynuwgnpdnudp b wyju: Uu hwjntuw-
gnpénipintubbpp  hbnwithnjuwlwu  vpwuwynt-
PNt niibigw $hahbush, phuhwih, Ybtuwpu-

unipjwu b pdoyughwnigjwu ninpuubpnd’ Ywu-
funpnotiiny hbunnwqw qupgqugdwu ninhu dwpn-
Ywjhtu YGuuwgnpdniutinigjwu wwppbip puwgquw-
qwnubipnid [1]:

1895 . unjtidptiph 8-hu 4.4. NGungtup Ynn-
dhg (uywp 1) hwjmmuwagnpdybight nbuwngbiuyjwu
dwnwquwjpubpp W uluybight (wjuwdwyw| hb-
nwgnunipintuubp’ ninnywé npwug $hghlwywu
hwuwnniejniuutiph, YGunwuh opquuhquutiph htin
thnfuwqnbigniejwu dbfuwuhquubiph pwgwhuwjwn-
dwup [2-4]: Uyu hGunwgnunipynituubipp bwwuwnb-
ght 1896 p. puwlywt nwnhnwywnhynypjwu hwjwn-
uwgnpddwup [5]: Hinlu 1896 . nnwu wwuw-
ynp ghuntuwlyw h.MN. (Fwpfuwunyp hhduwynnpbg,
nnp hnuwgunn dwnwaquw)enwdp, thnfjuwgnbiny op-
quuhquh htin, Yupnn £ wnwewgubi pohgutinh,
hjntujwdpubiph, opquiu hwdwlwpgbph pE Ywnnig-
Jwdpwjhu pE $niuyghnuw| dnthnfuniegniutbip’
Ywufuwwnbubiny hnuwgunn dwnwquwjpdwu hb-

*YnuwmwYuwihu hbnhuwy. Ej-thnuwin. parantonyan@gmail.com, htin. +37493 939 879:
DOI:10.54235/27382737-2022.v2.2-10. Published online: 30 December 2022




Muwpnyp U. UWunnujwu, Lnwhub U. Unipwnywu

Awnwqw)jpwjhlu ninnigpwpwuntpjwl wywwdnijnlup

Llwp 3. Uwpp Uyinnngulw-4jniph

wmwgw Yhpwnndp pdoywughinnyguu ninpunnd
[6]: Lnyu pwlwupu &. Ghdwup (UWUL) b 4. -
wbup (Spwiupw) wnwohtu wugqwd Yhpwnbighu
nbungbujwu Swnwquypubpp' swpnpwl unpwgn-
jugnipniuubpny hhjwunubiph pniddwu hwdwp'
dwupwdwut ywpwgpbiny pniddw nng gnpdpu-
pwgp [7]: 1897 p. L. dpnjunp (Ujuwnphw) hpw-
wwpwybg ngjuubp pwdubynpywd nbungtu
ptpwwhwih Yhpwndwdp GpGluwih dnin dwyw-
[INtu whgubunmwihu uunwh pniddwu Ybpwptp-
jwy [8]: <biug wju hwnnpnwagpniejwu hhdwu Yypw
| punniudwd £ 1897 pwlwup hwdwnb) B8N-h
wnwowgdwl b duwynpdwu nwpbiphy [9-11]:
AM-p hbwnwgw qupgugdwu hwdwp JGd
fupwu hwunhuwgwy U. Rtpbpth Ynndhg puw-
Ywt nwnhnwyuhynigjwu (uywn 2), U. Uynnnyu-
Yu-Yynipph (Uwip 3) W M. Yniphh (Whwp 4) Yan-
dphg nwnhnd b yninuphnd nwnhnwywnhy nwp-
ptiph hwynuwagnpdnudp [5,12]: 1902 e. nwnhnwdp
hwonnnipjwdp Yhpwnytg dhbutwynd pbpw-
pdwywuh pwngltinh pniddwt dwdwuwly, huy
1904 p. Ujnt Snppnud (UU'L) nwnhndhg wywwn-

Lwp 4. Mibn Ynipp

pwunywd funnnwyubipp pdwjwuwnph inbupny
ubpnpytight - wudhowywunptu ninngph by
[13,14]: 1906-1910 pp. Utd pYny wndbipwynp
hpwwwpwyndubip Gnwtu twl Mtnwwlwu Ywju-
pniggniund’ . b, Nhgtinpingh Ynnuhg dwyp
U dh 2wnp ubippht opquitiiph swipnpuwly unpw-
gnjugnipiniuubpph pniddwu ybpwpbnw)’ nwnp-
nuh U nbtungbujwu dwnwquwjputph Yhpwn-
dwdp [15]:

1911 p. Y. Mthagnu (Spwuupw) Ywwnwnbg thnp-
&bp nsjuwpubph wdjwgdwu hbn Yuwws' dwnw-
gwjebiny Ytunwuhubph ubnwlwu opgqwuubpp
3 pwdubdwuny' 15 op punuhgnidubinny: <bug
Y. Mtagnjh thnpabipp U L. Spnjunh (UJuinphw)
woluwwnipyniuubp Gu puywd pwdubynpywd
Swnwquwjpwhu eEpwwhwh (Ard) hhdpnid, npp
dhus opu k| Yhpwnynud | [8,16]: Gnbiet Unyu dw-
dwuwywhwwndwdénwd UUL-nd 0. Mwuwnnu L
M. Hgpbu wnwowplbght nwnhnwh hwwnhy-
ubph  hdwywuwnwghw  vhqudnpwuh  hongny’
owqwuwlwagbindh pwngytinh pniddwu hwdwp
[17,18]:
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Y. NtEgnu «Pwphgh nwnhnidh huunhunnunh»
ghwnuwlwutbph W hGwnwgnunnnutiph htinn hwdw-
wnbin dowytig nwnhnwh Yhpwndwu dh 2wpp Jb-
pnnutn, win pYynd npwtiu yphpwpnidwlwu dwu-
Uwhwunnwfubphtu wypunpwup, wjuwbu £ wp-
quunh ghyh pwnglytinh ubipfunnnswih Yhpwn-
dwt hwdwnp [19]: UGY wy hwjnuh ghunbwywu
<. Ununwpp (Spwuupw) 1920 R. hwonnnipjwdp
Uhpwnbg pwdulinpywéd B3-u gintfu- ywpwungh
pwngltinh pniddwu bwywwnwyny: Npwbiu bwnw-
qwjrUwU swihwpwduh dbdnyejwu wpdbtp hhdp
Ehu punniuynud dwoyph b (npédwpwnwuph onow-
unud wnwowgwd dwnwgqwjpwihu ntwyghwub-
np: Lw wnwehut En, n wnwownytig dnunppn-
dwuwnhly hwdwubin dwnwquwjpwihu thntty unw-
uwint hwdwp Yppwnb] nwppbp dGnwnuywu
$hiinptip [20]: bpbug UGS |ndwu niubgwu uwl
E. Ldpdphu U U. Ueptunpyhupep (UUL), wnw-
owpybind «nnqu-dwdwuwy-EpLGHuw»  Yuhujw-
onipjwu phiqn [21,22]: <kug wju ptigh hhdwu
Yypw £ b. Ejhup (UGS Pppnwupw) wnwownlbg
undhuw| unwunwnu swihwpwduh gunwwpp'
hwdtdwwbiny pwdubynpdwt wwppbp bnw-
uwlubipp Ywhujwd punhwunip pnidwlwt nnqu-
Jhg b dwdwuwyhg [23]: Uju ninnnipjwdp nwp-
ynn wofuwwnwupubpp wpnhpwlwu Gu dhuy opu:
Unwye LU pwyyli pwqdwpehy nwnhnybuuwpw-
Uwlwu dnnbutn, npnup Uywpwagpnwd Gu ninnig-
pwjhu pohoubipnh U unpdw| hjntujwédpubipph quwu-
dwlU wuwnhbwup, wn pohoubiph quwudwu U yb-
pwlwuqudwt dbfuwuhqdubipp b wyju:

A(3-h bwywwnwyny Yhpwnynn wnwohu nbuwn-
qbu-ptipwwlunpy uwppwynpnidubipp niubht pw-
Jwywupht wwpgq Yunnigwdp, L dwnwquw)p-
Jwu thugh Lubipghwt skp gipwquiugnud 100 Y4
wndtpp, husp fuhun uwhdwuwthwynd Ep npwug
gnpduwywu Yhpwnnudp: 1913 p. 4. Lniyhnop
(UWU'L) uwfuwgdtg ntungbujwu funnndwy, npp
tubpghwu hwuunud Ep 200 Ykd-h: Uw huwpw-
ynpnipyntu wnybig Yhpwnb| Bfé-u wybh funpw-
Uhuwin  gnjugnipniuubiph  pniddwt  dwdwuwly:
2niqwhbn wnwpynd Ehu twl dwnwgwjpwihu
thugh Ywuwwpbjwgnpddwut ninnud  wyfuw-
nwupubp'  dnunppndwwnhly  hugh  uwnwgnud,
$hiiptiph b pwqiwnwon dwnwqw)pdwu Jb-
ennhywjh Yhpwndwdp' nnquih pwofudwt jw-
ugnid: 1920 p. uwnbindytight uwppwynpnid-
ubp' ninnigph 2nipg GwnwqupUwu thugh nnnw-
ghwjny, npp utdwgpbkg Bfa-h hpwlwuwgdwu
nbuuhlwlwu huwpwynpniejniuutipp bW wpnynt-
uwybwnnieiniup: 1926 p. 4. Lniyhnop (UUL)
uwntbindtig wnwohtu «Ywulywnwihtu» nEungbujwu
funnnyuwlny uwppwynpnudp, npp ntinwnnpybg
Ujnt Snpph hhjwunwungubiphg dbynid [24,25]:

1930 e. k. LnnipGuup W %4 Upnwup (WU'L) bw-
fuwgdtight U Ywnnigbight wnwehu LiGYuwpnu-
ubiph qdwjhu wpwgquwgnighsp: 1940 . F. Ybpuwnp
(UWU'L) hwjinuwgnpdtig pnwwnpnup, huy E. Uwy-
dhjwup (UUL)' uhuppnuinpnup:

1950-1960 pp. B3fd-U wpnbu niubp Jwju Yhp-
pwnniRntt wdpnn9 watuwphnid: 1956 . Uwnbu-
$npnh hwdwpuwpwund <. Ywwwuu hpwlw-
Uwgunud Ep hhqwunubph pnidnud’ Yphpwnbing 6
Utd tubpghwing $nuininuwyhu thniug [26]: 1960-
wlywu pYwlwuubph uygpubippu uluybg Ynd-
wwlwn  EiEhupnuttiph qdwiht wpwgignighy-
ubiph quugqwdwihtu wpunwnpniginiup b npwug
Yhpwnnuip pd2lwlwi bywwmwyubpny: Uwlwju
wyn dwiwuwywhwwnywdnd Bf3-h qupgugnt-
dp ywydwuwynpyws tp hpduwlwunwd hnwhwn
guwddw-pEpnwwlnpy uwppwynpnidutipny, npnup
wwpniuwynd  Ehu Ynpwn-60 nwnhnwlyunpy
wnpjntp (60Co) [27]:

1990-2000 (afd-. ELEUSMrNLU3NL 40U3hL

urugsusnhspLrr KUV USUNrUo

uhrunnhue, sUNUIU3EFU3hL

PNhdU UL JUUULUYULPS UBMNTFLEND

acdudnrnruL

1990-wywu pwlywuubtiph uyhgpp hwdwpynd
E Bfc-h qupqwugdwtu Jupunpwgnyt thnybtiphg
dGyp, Gpp qwjunpbu uyubght Yhpwnyby pupdn
tutipghwjny (npwtiu Ywunu dhusk 20 ULY Eubip-
ghwyny) odinyws, EGYwnpnuubph géwjht wpw-
qugnighsutipnp [28,29]: Wu uwppwynpnidubipp
ubpnpnudp huwpwynpnieiniu inybig fwlwunptu
pwpbjwyb| Bd-h mbuuhjuywt wwpwdbtinnb-
pp L ujwgbigub) hpjwunubph dnun pniddwl
$nupt h hwjnn Gynn Ynnduwlyh wqnbgnipniu-
ubpp U pwpnniejniuubipp: Bfé-h pniddwtu ub-
pnnutinph  owywhdwjwgdwup UL  Ywwwnpbjw-
gnpddwup uwywuwnbight twle wiuwnnpnohs uwp-
pwynpnudubiph (wju Yhpwnnigyniup' hwdwlwng-
swihu oGpwwgpnipntu (£C), dwquhuwnbiqn-
Uwbuwhu 2Gpwnwgpnipnu (UNG), wnghwnpnu-
Edhuhnu otpwnwgpnieniu (MET) [30]: Uu Jb-
pnnutinp  huwpwynpnyeiniu wnytight hpww-
Uwgubi| pniddwt Gnwswth Ywd, huswbu punniu-
qwé bt wub, ynubnpdw| wywuwynpnid: Upwl
gnigwhtin twl wunmhbwuwpwnp ulubightu ubp-
nnyt| hhywunubiph nhpph $hpuwghnt uwppw-
Yynpnwfubip, mwpptp uwppwynpnidutip b dpwg-
ptip: Uwnbindytight pwqdwotpn Ynjhdwwnpny
gdwjhu  wpwqugnighsubpp' gwulwgwsd Ynu-
$hgnipwghwih dwnwgqwjedwu nwownbph dlw-
ynpdwu hwdwnp: Bf3-h Ynudbnpdw| dbpnnh Yph-
pwnnidp huwpwynpnipentt inytg dwnwagw)pdwu
swihwpwdhut wnwybjwgnyuu hwugub| ninnig-



Mupnyp U. UWuinnujwu, Lnwhub U. Unipunywt

Awnwqw)jpwjhlU ninnigpwpwuntpjwlu wwwdnijnup

phu' dplunyu dwdwuwl ujwqugnyup hwugub-
Iy wnnn9 hwpwyhg hjnujwsdpubipht pwdhu
puyunn nnquu:

1978 . wnwoht wuqwd huwpwynpnipntu
uwntindytig twnwquwjpdwu pupwgpntd thnthnfub
thugh hunbuupynteiniup’ IMRT (Intensity-Modula-
ted Radiation Therapy)' 6wnwquwjpeynn dwlybpbuh
wdpnne Sdwywiny, wwwhnygbiny swihwpwdup
wnwybjwagnyu b owywnhdw| nmwpwdwlywu pw)-
fundip: 2000 . ufuwd' wn wyuop Jwjunpbu Yp-
pwnynid £ Bfc-h dwdwuwlwyhg dbennutiphg
dtyp, npp hwayh £ wnunwd pniddwt pupwgpntd
ninnigph nhpph U duh thnthnfunie)niup wngwug
unwgywd wwwnybpubph Ywnwywpdwdp' IGRT
(Image-Guided Radiation Therapy) [31,32]:

1954(3. UPNLU3PL (FErUNPU3b

uhrunnkue

dwdwuwlwlhg BN-h dby Gwnwgwjpiwl
hhduwlwu wnpjnipubp Gu hwunhuwund géw-
Jhu wpwaquwgnighsubiphg uinwgynn $nnntiwjhu
U EiGYunpnuwhu thuotinp: Uwhwju ghinwhbinw-
gnunnwywu U pniddwt dbennh Yhpwndwt hbunw-
gw qupgugdwu wnbuwuyntuhg nwnpnyeNLu
E wpdwuh wnpnuwiht pGpwwhwt (hnuubin, wpn-
wnuubip, ubjunpnuubip) [33]: Mpnunuubpp W hnu-
ubipp hptug $hghywlw hwwnynieyntuubiph 2unp-
hhy, h wmwpptpnieintu $nuinnuutiph W ElGYwnpnu-
ubiph, pwithwugbiny hyntujwédph by, wwwhnyntd
GU swihwpwduh wnwyb| owyunhdw| nwpwdwywu
pwotunwd® wnwybwgnyuu wwhwwubing b sguw-
ubiiny ninnigpht hwpwyhg Yphinplulywu nwnhn-
qqwyniu hjntujwédpubipp [34]: Lwywagnyu oph-
uwyu E, Gpp ninnigpp nbnuywpwsd £ wsphu
dnn L Ubd Juwug Yw quuubint wbunnwywu
Wwpnp' qnytiny hhyjwunht wnbunnnieniuhg:
hnuwjhu L Ubpnpnuwhu thugbipp, h nmwppbpni-
pINU  Inunnuwihu L EGYwpnuwihu  thugbiph,
odinjwd Lu uh 2wpp nwnhnybuuwpwuwlywu
hwwnynipynituutpny, husp huwpwynpniginiu £
wnwihu wgnb| nwunwn wénn hhwopuhy W nw-
nhnywyntu ninnigpubiph Yypw: Upwqugywsd ubjun-
pnuubipph thnwugp BId-nd wnwohu wugwd Yh-
pwnbig 1938 . . Upnniup (UU'L) ubjunnpnuubph
hwjinuwgnpénidhg 6 wmwph wug [35]: Uwlwju
wju dwdwuwy nbnlu hwjnuh skp, np dwnw-
gwjpdwlu wwppbip wnpniputpp vhlunyt Ywu-
qwd swihwpwduh nbwpnd  hjnwywdpubpnid
wnwowguntd Gu tnwppbip EbGYnutp: <Gnlwpwp
wpwgwgywdé ubjnpnuubpny  dwnwaqwjpdwu
unwunwpu b punniudwsd nbdhdubiph Yphpwnnwip
hhjwunubph dnun wnwowgunw kp dwup pwp-
nniejniuutin: Uh 2wpp wuhwennnipejniuutiphg
W dwfunnnwfubiphg htitnn 1942 p. ubjnpnuwhu

ptpwwhwh Yhpwnnudp phup dwdwuwyny nw-
nwnpbgytig: LEwnpnuwiht pEpwwhwh Uwwn-
dwdp  Ypypu hbwwppppnienty  wnwowgwy
1970 p.: U. Lwpebpw)p (UGd Pphunwuhw) L
% Ajnypu (UUL) Ywwnwpbight hwdwwnbin hb-
nwgnuingniu’ Yhpwnbind 8 UtY Eubpghwiny
odnjwd wpwqwgywd ubjnpnuubip: <bwnwagn-
wnipntuubiph wprynitupubipp gnyg wnybighu, np
ubgnpnbwght ebpwwhwh  Yhpwnnp  wbih
wpryntuwybicn - £ nwnhnlwyntu ninnigpubiph
pniddwl  dwdwuwly: ULpwug Uwfuwatnuni-
pjwdp Ywqgdytg L hpwwnwpwyybg ubjinpnuw-
Jhtu ptipwwhwih hpwndwu wnwght ninkignygp
[36]:

Lbjwnpnuwjht ppwwhwih  hbn  Juwywsd
wnwoht npwlwu wpryntupubipp gpwugyby Gu
<. Cwnwuwlwih (Awwnupw) Ynnvhg 1968 .
gjfunintinh  gihndwjh  dwnwgwypdwu  dwdw-
uwy [37]: Quwywd wju hwugwdwuphtu, np 1970-
wlwuubiphg ujuwd nwpynw G wotuwnwup-
ubp ubjunpnuwiht ppwwhwih qupgwugdwu b
Yihupywlwu ubpnpdwu nipnniEywdp’ 2n2wiht-
th hwonnnipinituubn uyubight gpwugyty dhwju
1990-wywuutiph YGubphu: tw wwjdwuwynp-
qwé Ep Uh 2wpp nwnhnybuuwpwuwywu hbwnw-
gnuniejniututipny, hwdwlwpgswihu W hwoyn-
nwlwu wnbuuhywih qupgugdwdp, husp htuw-
pwynpnipejniu inybig hpwlwuwgub) pniddwt hw-
dwlwpgswihtu Gnwswith wjwuwynpnd: LEpYw-
Jnudu wdpnne w2fuwphnwd gnpénud £ 28 dwutiw-
ghinwgywd  Yihuplw, npwntin hpwlwtwgynid
E ubjinpnuwhtu ppwwhw: Bf3-h pniddwu Utg
wpnunuubph Yhpwndwtu Ybpwpbpjw| qunu-
thwpp wnwy £ pwobi| W hhduwynpb) M. Yhunup
(UU'L) 1946 . [38]: Mpnunnuwjhu pGpwwhwl
wnwohu wugwd Yppwnyt £ 1954 p. Papyihph hw-
dwjuwpwuh Mtwnhwghnt hGnwgnuniejniuutiph
w2luwwnwyhgubiph Ynndhg: dwnwgwjriwu hw-
dwp puwnpdbg  Ypdpwagbindh  dtnmwumnwmnhly
pungytinny hhywunubiph funwp, huly npwjtiv uw-
nwqwjedwl phpwlu’ hhwndhap' hnpdntiwg wy-
wnhynipntup  Gugbiint  hwdwn:  Upwqgugnigshg
unwgynn wypnunnuwjhu thugh Eubipghwt Yuquntd
tp 340 Utd: Wu dbennny by dpwyghwih pu-
pwgpnd wuhpwdtignn swihwpwdhup hwugyntd
En hhwndhghu: Uwlwju 1958 p. unyu jwpnpw-
wnnphwjnwd  hhwyndhgh dwnwgwjedwu hwdwn
ulubghtu Yppwnb| wy| uubdw' vhwujwag Gwnw-
guwjpentdp thnfuwphubiiny tnwyh ufubdw)ny:

1957 p. wju ninnnipjwdp UGS woluwwnwup-
ubip Ywwwnpybght uwb Cybnhwjnid: Niwuwjwih
hwdwuwpwuh hGwnwgnunnutiph Ynnuhg, npnup
dowlbght Swnwquypdwu unp  hwjbgwlwpg'
hhdpnud nubing L. Lbpubh (CYtinhw) Ynnuhg
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dowyqwsé hwibigwywpgp: <pjwunubiph dwnw-
gwjpendp hpwywuwgynd tp 180 UEY wypnwin-
uwjhu thugny' vhwujwgq swihwpwduny: <bwnw-
gnunipjwu U pnidnidhg htinn unwgywé wnn-
jniupubipp hnwuwnpnn Ehu bW wyju hGwnwgnunnt-
pIntuutipp 2wpniuwyybghtu dhus 1960-wlwu-
ubph Ybtubpp: ULnyu dwdwiuwlywhwnywdnid
hGwnwgnunieiniuutip thu ppwlwuwgynd twle
UU U-nud: 1960-wlwuubph ulygppt Uwuwsnt-
ubipuh hhjwunwungh U <wpdwpnh hwdwuw-
pwuh vhol unnpwgnytig hwdwagnpdwygniejwu
hnigwghp wpnunuwht plipwwhwjh puwguyw-
nnud Yihupyulwu hGunwgnunnieyniuubip wuglwg-
ubint bywwnwyny: Npwbu dwnwquw)jpdwu wnp-
jnip oguwgnpdynwd Ep hwdwjuwpwuh ghyinun-
pnuwhtu hGinwgnunipniuubiph jJwpnpwwnnphw-
Jh 185 ULy tubpghwyny ghyninpnup: Mpnuinnuw-
Jhu ppwwhwih wuglwgdwu hwdwp punpybg
hhwunubph funwdp, npnup nwnwwnd Ehu wy-
pndbigwihwiny b Yniphugh hwdwfuwnwuhony. w-
nwqujpdwu phpwiu tp hhundhgp: Unwgywsd
wpryntupubipp wjupwu nmwwynphs W hnwuwnpnn
Ehu, np UWU'L Lwnglbinh wqgqwjhu huuwnhwninp
4nnuhg hwinluwguby pudwlutht wwnlwnih
dhuwuuwynpnud  wpfuwwnwupubiph  2wpniuwy-
dwtu hwdwp: 1970-wywuubiph uyqpht unyu hp-
qwunwungh BMt pwdwudniuph Ynnuhg dowy-
Jbghu ninbgnygubp' hpduwynpbing wpnuninuw-
Jhu rGpwwhwjh wuhpwdbonnieiniup gntfu-ww-
pwungh ninnigputiph, uwpyndwubiph L dGwun-
dwubiph nbwpnud: Gu dbly hweonnnieintu wyu
yGuwnpnut wpdwuwgptg 1979 p., Gpp wnwe
pwpylig quinwihwp Yhpwnb| wpninntwjht -
pwwhwl 2wqwuwlwagbindh pwngytinh pniddwu
hwdwn: Un uywwwyny npwbu thnpdwpwpw-

Ywu funudp puwnpygtig 17 hpjwun: Pnidnwdhg hb-
wnin 12-27 widhu Ywwnwnpybig hhwunubph hbinw-
gw huynwd: Unwgywd wpryntupubipp gniyg nyb-
ght, np Ynnduwyh pwpnnipniiubpp wubwu
Gu U eny| wpunwhwjnywsd, huYy ninhnwnhpwjhu
pniuwynpniginiup ujwquagnyu £ LEpYwynidu
wotuwnphnud gnpdnid £ ypnnnuwjhtu pbpwwhw-
Jh 2ntpe 57 Yhuwnpnu:

B(3-U hnuwjhu thugny wnwoht wugwd Yhpw-
nwlwu UVpwlwynientu £ gt dwwnuhwjnid
1994 . [39]: <wwny wyn tywwnwyny unbind-
gt £ twlb dJwutwghunwgwsé hhjwunwung,
npwntn hpwlwuwgynd £ hntwjhtu ppwwhw:
b wwppbpnientu ypnnnuwiht  ppwwhwyih,
hnuwhu pGpwwhwu ubpluwindu Jwiu Yhpw-
nnipiNtu sh gununw Glubiny vh 2wpp opjtluinpy
hwugqwdwuputiphg:  Upfuwphnud  ubpyuwynidu
gnpdnud £ hnuwjhu ppwwhwih 13 dwutwgh-
nwgywd Ytunpnu:

Uuhpwdbpwn L Ugbk|, np wnpnuwjhtu pbpw-
whwh Yihupyulywt juu Yhpwnniyejw hwdwp
funspunnunnn gnpénu £ updwd uwppwynpnid-
ubiph W nbfuuninghwubiph dwfuuwwnwnpnieniup,
npwljw| dwutwgbwnubph wywlwup: Uwjwsd
wju hwugqudwupht' wwwgnigwsd £, np wnpn-
uwjhtu pipwwhwu gnigywsd £ pwngytinny wnw-
nwwnn hhjwunubiph dnwn 30-40%-hu:

Lbpluwynidu b wdpnne wofuwphnd Yunwp-
Ynw bu Ubé pYny ghinwhbunwgnunwywu wofuw-
wmwupubp b wnwowpyynd Gu Unpwpwpwywu
qunuwthwpubp' ninnwd B3-h Yhpwnbjhniejwu
dtdwgdwup, wpryniuwybunniejwt pupdpwgdw-
up, Yphupywubipnd ubpnpynud Gu pniddwtu unp
wnbfuuninghwubp' Uywuwnbny B3-h wpniuw-
Yuwlwu b hGinlunnwywu qupgqugdwun:
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ABCTPAKT

B pabote ocBellieHbl OCHOBHbIE 3Tanbl Pa3BUTUA Ny-
YeBOll Tepanun B MVpe; NpuBeeHa MHPOPMALUA O Bam-
HeWLLMX Hay4HbIX JOCTUMEHUAX, UMEOLLMX 0OLLEMUPOBOE
3HaYeHUe 1 ABNAIOLLIMXCA OCHOBOMONAraroLWLUMI ANA AaH-
HOro Hay4HOro HarpaseHuA. PaccMoTpeHa feAaTenbHOCTb

BeAyLLMX Hay4YHbIX OpraHu3aLmii pasHblx CTpaH B obnacTu
Ny4eBoii Tepanum; Ha3BaHbl UMEHa y4eHbIX, Bpayeil n ppy-
rMX CNeLuanucToB, BHECLLMX 3HAYMTENbHbIN BKNag, B pas-
BUTWE pafMaunoHHoii oHKonoruu. MprBefeHbl OCHOBHbIE
nnTepaTypHble UCTOYHWKW, aKTyanbHble B paccmaTtpusae-
Moii obnactu. [laHHble cTaTbu MOryT NPeACTaBATb UHTE-
pec 1 ObITb nonesHbiMU B paboTe yyeHbix MemMKo-b1o-
nornyeckoro npodounaA, NPakTUKYIOLMUX paguaLuoHHbIX
OHKO/OroB, CTYAEHTOB MeJULMHCKUX haKynbTeToB, acnu-
paHTOB, OPAMHATOPOB W APYrUX CNEeLUanncTos.

Knroyesbie cnosa: nyvesaa Tepanua, paguorepanus,
pEHTreHoTepanuA, NeYeHne 3Mo0KaveCcTBEHHbIX HOBOOOpa-
30BaHWii, pafiMoaKkTUBHOCTb, UCTOPUA.

World history of the development
of radiation oncology
Paruyr M. Antonyan', Lusine M. Muradyan?
“IRA Medical Group” Medical Center, Yerevan, Armenia
2Fanarjyan National Center of Oncology, Yerevan, Armenia

ABSTRACT

The paper highlights the main stages in the develop-
ment of radiation therapy in the world. Information on the
most important achievements is provided which are fun-
damental for this scientific direction. The activities of the

leading scientific organizations of different countries in the
field of radiation therapy are discussed. The names of the
scientists, doctors, and other specialists, who have made
a significant contribution to the development of radiation
oncology are highlighted. This article can be interesting
and useful for biomedical scientists, radiation oncologists,
medical university students, research fellow, residents,
and other specialists.

Key words: radiation therapy, radiotherapy, roent-
genotherapy, treatment of malignant neoplasms, radioac-
tivity, history
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ABCTPAKT

Nlyueas tepanua (J1T) aBnAaeTca OCHOBHbIM Me-
Topom neveHna y 50-80% 6onbHbIx pakom nerkoro
(P1), nockonbKky u3 obLiero yucna nauueHToB C
JaHHOW OHKonoruyeckoir natonoruneir tonbko 20-
25% noppepratoTcA ornepaTMBHOMY BMeLLATENb-
CTBY. DTO CBA3aHO Ha paHHWUX CTaguAx 3abonesa-
HUA C «(PYHKLMOHANbHOW» HECOCTOATENbHOCTbLIO
nauueHTa, NMb6o OTKasoM €ro oT onepauun, a Ha
6onee No3gHMX — C 6ONbLLMMM pa3mepamm OMyxonu,
Hannynem metacTtasos. Lenbto JIT asnaerca yHuu-
TOMEHNE KNETOK, U3 KOTOPbIX COCTOUT OMyXOfb C
MPUMEHEHNEM BbICOKMX [L03 U3NyHEHNA C MEHbLUNM
NOBPEMAEHNEM HOPMaNbHbIX TKaHEN, peanunsaunsa
KOTOpPOro BO3MOMHa TOMbKO C MOMOLLbIO MpUMe-
HEHUA BbICOKOTEXHONOMMYECKOro papuoTepanes-
Tuyeckoro obopyposaHua. CoBepLueHCTBOBaHME
Ny4YyeBbIX METOAOB JI€YEHUA MOMKHO OMNPEenennTb
ABYMA OCHOBHbIMW HanpaBneHNAMN — yMEHbLLEHWE
obbemoB 0bnyyYeHMA 3a CHET MaKCMManbHOro MC-
KNHOYEHWUA W3 30HbI 0BNyYeHUA HopManbHbIX TKa-
Heil N yBennyeHue [03, NPUBOJALLUX K MOBPEH-
OEHWNIO OMyXoNnu. DTOr0 MOMHO JOCTUrHYTb Npw
nomown KoHdopmHoit nyyesoit Tepanun (KIIT),
KoTopasa npegnonaraet QOPMUPOBaHWE TaKoro
[03HOro nons, TpexmepHaa chopMa U BHYTPEHHASA
CTPYKTYpa KOTOPOro MakCuMaibHO COOTBETCTBYHOT
copme un cTpykType obnyvaemoii MuLLeHW B Tene
nauueHTa, Npu 3ToM [03bl 06Ny4YeHUA 3[0POBbIX
OKpYyMatoLL X TKaHeil 3aBEJOMO HUMEe TonepaHT-
HbIX 3Ha4yeHuil. COBpPEMEHHbIMW TEeXHONOrnAMU

KINT asnatotca obnyyeHune ¢ mopynAumeinl UHTEH-
CMBHOCTU nyyKa m3nyyenua (Intensity-Modulated
Radiation Therapy, IMRT), JIT nop ynpasneHu-
em no usobpameHnam (Image-Guided Radiation
Therapy, IGRT), JIT ¢ ncnonb3osaHnem cucrembl
pecnupaTopHOil CUHXPOHM3aLuW, YNpaBAAOLLEN
COOTBETCTBYIOLLMMM CMELLLEHMAMU MyyKa Mu3nyye-
HuA. [pepnyyeBas NoAroToBKa C UCMONb30BaHUEM
obbemHoro nnaHuposaHua PJ1 BkntoyaeT B ceba:
nonyyeHne aHatomo-tonorpaduyeckoii nHdopma-
uMm ob onyxonu M npunexaiumx CTpyKTypax, Bbl-
60op MCTOYHMKA ¥ ycnoBuii obnyyeHus, BBefeHWE
aHaTtomoTonorpaduyeckoro n3obpameHna B nna-
HUPYIOLLLYO CUCTEMY, CO3AaHNe nporpamm obbem-
HOro NNaHNPOBaHUA ANA BUPTyalbHON CUMYNALMMK,
NPaKkTUYeCKyto peanunsauuio BblbpaHHOI MeToau-
kun JIT n ycnosuii obny4eHna, KOHTPONb KayecTea
BbINOMHEHNA NpennyyYeBoii MOArOTOBKM. Takum
obpasom, onTUMM3aLUA METOAOB KIMHUYECKOW
TONMOMETpUM Ha 3Tane npennyyeBoii MOArOTOBKU
6onbHbix PJI ¢ ucnonb3oBaHWeM COBpPEMEHHOrO
obopynoBaHMA U HOBEILLUMX MeTOAuK, obecneyu-
BalOLLMX TOYHOE MPOCTPaHCTBEHHO-A03UMETPUYE-
CKOe pacrpefeneHne 3Hepruu B NaTonormMyeckom
ovare, crnocobcTByeT panbHeiillemy nporpeccy B
NeYEHNN TAMENON OHKOMOMMYECKOW naTtonoruu.as
pe3eKLmMA NpaBoro HagnoyYyevyHuKa.

Knroyesbie cnosa: npednyyesas nod2omos-
Ka, pak nezko20, KOHhOpMHAA Jlyyesas mepanus,
IMRT, IGRT, pecnupamopHaa cuHXpoHU3ayus.
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BBEJEHUE

Mpobnema paka nerkoro (PJ1) aBnaetca ogHoii n3
Hanbonee BamHbIX U CNOMHbIX B COBPEMEHHOI OH-
Konoruu. 370 obycnoBneHO TPYAHOCTAMU CBOEBpE-
MEHHOW JMarHOCTUKMN N HeJo0CTaTouHOW ahdheKTUB-
HocTbto nevyeHuns. 3abonesaemocTb Pl aBnsAetca He
TONbKO MEAMLMHCKOW, HO M couuanbHoil npobne-
moii. o paHHbIM obHOBNEHHOW Bepcun basbl Mu-
poBbIx gaHHbIx no paky GLOBOCAN 2012, noapep-
HunBaemoil MexayHapogHbIM areHTCTBOM MO U3yye-
Huto paka (International Agency for Research on
Cancer, IARC), BcemupHoii opranusauum 3ppaso-
oxpaHeHua (BO3), nepBoe mecTo Kak cpen BHOBb
AMarHoCTMpyeMblIX 3/10Ka4YeCTBEHHbIX HOBOOOpa3o-
BaHWiA, TaK U CPeay NPUYUH CMEPTU OT OHKONOTrMU
3aHumaet PJ1 — 1.8 mnH yenosek, 4TO coctaBnser
13% ot obuuero uncna pakos [1]. JlyueBas Tepanus
(JIT) 3aHMMmaeT nepBOe MECTO MO YacTOTe U LLUNPOTE
CMeKTpa NPUMEHEHNA Cpelyn TPex OCHOBHbIX METO-
[OB NeYEHNA 3/10Ka4YeCTBEHHbIX HOBOOOpa3oBaHMiA
— XMPYPruyeckoro, ny4eBoro u xumuotepanuu. B
KayecTBe OCHOBHOro metopa neuveHusa y 50-80%
6onbHbIx PJ1 aBnaetca JIT, nockonbky u3 obuiero
ymcna NauMEeHTOB C JAHHOW OHKONOTrMYEecKoW na-
Tonorveii Tonbko 20-25% nopBepratoTca onepa-
TUBHOMY BMELLATENLCTBY. DTO CBA3AHO Ha PaHHMUX
cTaguax 3aboneBaHnA C «PYHKLMOHANBbHOW» Heco-
CTOATENbHOCTbIO MauueHTa, NMMOO OTKa3oM ero ot
onepauuu, a Ha bonee No3gHMx — ¢ bonbLIMMK pas-
Mepamu OMNyxonin, HalM4ymem pervoHapHbIX U OTAa-
NEHHbIX MeTacTa3os [2-6].

Ha cerogHawHuin aeHb JIT ABnAeTca BbICOKO-
3ppeKTUBHBIM METOAOM NPOTUBOOMYXONEBOrO Je-
YeHWA, LEeNbl KOTOPOro ABNAETCA YHUYTOMEHME
KNETOK, U3 KOTOPbIX COCTOMUT NaToAOrMyecknin ovar/
onyxofb C MPUMEHEHUEM BbICOKUX [03 M3NyYeHUs
C MEHbLUMM MOBPEMAEHNEM HOPMaNbHbIX TKaHel
M KPUTUYECKUX CTPYKTYp, peanvsauma KOTOpOro
BO3MOMHa TONbKO C MOMOLLbIO MPUMEHEHUA Bbl-
COKOTEXHOJIOMMYECKOro paguoTepaneBTUYeCKOro
obopynosaHua. B coBpemeHHoll oHKonorum cosep-
LLUEHCTBOBAHWE Jly4eBbIX METOMOB NIEYEHUA MOMKHO
onpefennTb ABYMA OCHOBHbIMM HamnpaBleHUAMM
- ymeHblUeHVe obbeMoB 06nyyeHMA 3a cYeT MaK-
CMMaNbHOrO UCKNIOYEHWA U3 30HbI 00NyYeHNA Hop-
ManbHbIX TKaHeli U yBenuyeHne 103, NPUBOJALLMX K
nospesaeHunto onyxonu. Oanako JIT PJ1 Bcerpa cran-
KMBanacb C npobnemoii Mempgy HeobXxoaMMOCTbHO
NOABeLEHNA BbICOKMX CYMMapHbIX O4aroBbIX A03 K
ONyXOnM N PUCKOM PasBUTUA TAMKENbIX Ny4eBbIX NO-
BPEKAEHWI, TaKNX KaK, Hanpumep, Ny4eBbiX MHEB-
MOHUTOB, 330cparntos, pnbposy [7-10]. 90-e rogbi
XX Beka CTanu nepenoMHbIMM B 0bnactu Ao3vme-

TPUYECKOrO MAaHMpoBaHWA U crnocoboB obnyyeHus
B JIT, obycnoBneHHble CTpeMUTENbHbIM pa3BUTUEM
pafuoTepaneBTUYECKOl annapatypbl, [LO3UMETPHU-
yeckoro u nporpammHoro obecneyenua [11,12]. Co-
rnacHo 3akntoyeHuto akcneptos BO3, ycnex JIT npu-
mepHo Ha 50% 3aBMCUT OT pafiMoyyBCTBUTENBHOCTM
onyxonu, Ha 25% — oT annapaTHOro OCHaLL,EeHUA 1 Ha
25% — oT Bblbopa pauyoHanbHOro nnaHa NevyeHus u
TOYHOCTM €ro BOCMpPOW3BEAEHUA OT CeaHca K ceaHcy
obnyyexua [13].

NoABneHne B nocnefHve roabl COBPEMEHHOrO
papmoTepaneBTMYecKoro obopyaoBaHUA, pasBUTHE
OMarHOCTUYECKOW M pafmoTepaneBTUHECKOW TeXHU-
Kn, BCe bonee LUMPOKOE BHELPEHNE PEHTIEHOBCKUX
KOMMbIOTEPHbIX TOMOrpacpoB B MpaKTUKY [LO3MMe-
TPUYECKOrO MNaHMPOBaHWA, MPUMEHEHNE COBPEMEH-
HbIX BbICOKOMPOAYKTUBHbIX aIrOPUTMOB pacyeTa
0,03 NPUBENN K Pa3BUTUIO HOBO MeTOLMKKN obnyye-
HUA — KoHdpopMHoI1 nyyesoit Tepanuun (KIIT). KT
6ypHo pasBuBatoLLeeca U Hanbonee nepcnekTMBHoOE
HanpasneHue cospemeHHol JIT, npepnonaratoLiero
copmmnpoBaHMe Takoro A03HOrO MNonA, TpexmepHas
copma ¥ BHYTPEHHAA CTPYKTypa KOTOPOro MaKcu-
MaflbHO COOTBETCTBYET chopMme U CTPYKType obnyya-
emMOil MULLIEHW B TeNe nauueHTa, npu 3Tom [03bl 00-
NyYeHWA 3[0POBbIX OKPYMatoLLMX TKaHEe 3aBefoMO
HUME TonepaHTHbIX 3HaveHuii. B ocHoBe meTopukm
— TpexmepHas nokanusauma 1 TONOMETPUA MULLIEHH,
TPeXmMepHoe NaaHnpoBaHWe 1 TpexmepHaa TEXHONO-
A JOCTaBKM 3annaHUpPOBaHHON [03bl U3NyYyeHuA
K muwwenn [14]. Hanbonee coBpemeHHoOli TexHoMo-
rveit KJIT aBnaetca obnyyeHve c mopynAaumein wH-
TEHCMBHOCTM MyyKa usnyyeHua (Intensity-Modulated
Radiation Therapy, IMRT), nockonbky obecneunsaer
ONTMabHOE [O3HOE pacnpefeneHne usnyyeHus B
MULLEHN WU MWHUMYM MOBPEMOEHUI OKPYMaroLLMX
TKkaHell. [lnAa MopynAuMM MHTEHCMBHOCTM MyyKa U3-
NyYeHWUA UCNONb3YIOT pasNnyHble CPeACcTBa OT CTaH-
AAPTHbIX hn3nyecknx OOMHOCOB O CKaHUMPOBAHWA
Y3KUM My4KOM (POTOHOB, 3HEPTMA U MAOTHOCTb NO-
TOKa KOTOpbIX MeHAeTcA B xode neveHua. OpgHako
yalle BCEro NPOCTPaHCTBEHHAA MOAYNALMA UHTEH-
CMBHOCTM Ny4yKa cpoToHOB obecneynBaeTca ¢ NOMO-
LLbFO MHOTONIENECTKOBOrO KonnmmMaropa.

[ina nokanbHoro obnyyenua PJl ¢ uenbto ewe
6onbLUero CHUMEHMA Ny4eBOl Harpy3ku Ha 340po-
Bble TKaHW npumeHaetca JIT nog ynpaeneHuem no
nsobpaxeHnam (Image-Guided Radiation Therapy,
IGRT). Kak n3BecTtHo, TO4HOCTb AOCTaBKU [03bl U3-
NyYEHWUA K MULLEHU NTUMUTUPYETCA B OCHOBHOM MO-
FPELLUHOCTAMU ONpefeneHna noKanmsaumm n opmbl
muwwenn. CmelLeHnAa n nsmeHeHusa hopMbl MULLIE-
HUW, MPOUCXOAALLME MO pasHbIM MPUYMHAM MEXKIY
oyepefHbIMM ceaHcaMn 0b6ny4YeHWA, COBMECTHO C
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owmbKkamn Npu MOBTOPHbIX yKnagkax (Mo3vLUOHM-
poBaHuu) 6onbHOro, ycyrybnatoT 3T NOrpeLLIHOCTH.
[MoaToMy exefHEBHbI KOHTPONb MULLIEHUN CPEACTBa-
MW MEOULMHCKOW BW3yanusauun JO OYepesHOro
ceaHca 0b6nyyeHnA NO3BONMAET CHU3UTb 3T MOrpeLL-
HocTn. OpHako MenatenbHO MOJOGHbIN KOHTPONb
MPOBOAUTL HE TONMBKO 0, HO N HEMOCPEACTBEHHO B
xone obnyyenus [14].

Ewe npu ucnonb3zosaHnn KJIT 6bino 3ameyeHo,
yto npw PJ1, pacnonoxeHne onyxonm MOMeT 3aMETHO
M3MEHATBCA, YTO CEPbE3HO OCNOMHAET 3ajady paau-
aLuoHHoOro oHkonora. lpuynHa aTomy — ABUMKEHUSA
Tena nauueHTa, cBA3aHHble C AbixaHuem. [loasu-
HOCTb MOMeET pocturatb 2-3 CM B 3aBUCUMOCTM OT
nokanusauuu onyxonu Nerkoro, MeHbLUe — Npu LeH-
TpanbHOM pake, Gonblue — npu nepudpepryecKkom
pake HuMHel ponu nerkoro. [pu KoHdopmMHOM 06-
NyYeHUN PECNUpPATOPHbIE [BUMEHWNA OPraHoB rpya-
HO KNETKU MPUBOLAT K «Pa3MblBaHUIO» [03HOMO
nona W BCNEACTBME 3TOTO K MOBbILLEHWIO 4acTOTbl
Ny4eBbIX OCNOMHEHWIA, 0CODEHHO pafnaLMOHHO-UH-
AyuMpoBaHHbIX NynbMoHUTOB. Ha nomowys npuxo-
vt JIT ¢ ucnonb3oBaHVEM CUCTEMbI PECMMPATOPHO
CUHXPOHM3aLMK, YyNpaBnAtoLLeli COOTBETCTBYHOLLIM-
MM CMeLLleHuAMM nyyka usnyyenua [14]. Ynpaena-

F

emasa jdbixaHuem JIT ¢ ncnonb3oBaHWEM METOAUKMU
vetbipexmepHoit KITT (4DRT) nossonset Bbibopoy-
HO obpabaTbiBaTb onpegeneHHble dasbl AblXxaHUA C
Y4ETOM MECTOTONOMEHNA MULLIEHW B COOTBETCTBUM C
ABWEHMEM OpraHa W MoBblILLaTb TepaneBTUHECKYHo
acpcpekTmBHOCTD [15,16]. Bonblune nona ¢ 6onbLumm
3anacom MpPOYHOCTM MO OTHOLLIEHUIO K LieNeBbIM 06b-
emam OObI4HO WCMONb30BaNNUCb ANA MPEOfONEHNA
HeonpepeneHHocTeil BoO BpemA 0bpaboTku B npo-
wnom [17]. Tem He meHee, MULLIEHW CTaHOBATCA BCE
MeHbLLe 1 bonee cornacoBaHHbIMM C TOYHOW noKanm-
3aumein onyxonu AnA yCUNEHNA KOHTPONA Haf, Oryxo-
NbIO N CHUMEHUA pucka TokemyHocTn. Cyuiectsyer
HECKONbKO METOML0B YMEHbLLIEHNA/COKpaLLeHnA rpa-
HUL,, BbI3BaHHbIX [bIxaTeNbHbIM ABUMEHUEM. ITO
MEeTOAbl 3afepMKN [bIxaHWA, BKNtOYaA aKTUBHbIIA
KOHTponb fAbixaHua (Active Breathing Coordinator,
ABC), cxaTve #unBOTa, TEXHUKY 3aiepPHKN [bIXxaHWUA
Ha rnybokom Bpoxe (Deep Inspiration Breath Hold,
DIBH), metop, pecnupatopHoii cuHxpoHusauum, JIT
C OTCNeMMBaHWEM OMyXONu B peanbHOM BPEMEHM
(Real-Time Tracking Radiotherapy, RTRT), metop,
CEKBEHVPOBaHMA MHOrONENecTKOBOro Konammaropa
(Sequencing Method of Dynamic Collimators, MLC),
KnbepHox [18-24].

B EEEE S

' d Cuctema nnaHupoBaHus

» I

Puc. 1. Komnnekc obopynoBaHusA, npefHas3HayeHHbIil LA NPOBEAEHUA NpeLiyyeBoii NOLrOTOBKM.
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MpeanyyeBas noaroToBKa c UCNONb30BaHMEM
ob6bemHoro nnanuposaHus PJl, Bkitoyaet B
ce6s [25] (Puc.1):

» nonyyeHue aHaToMoO-Tonorpacpuyeckoii nH-
chopmaLLm 06 onyxonu 1 NpunexaLLmx CTpyKTypax
» BbI6Op UCTOYHMKA U ycnoBuii 0bnyyeHuns

> BBejeHVe aHaToMoTonorpauyeckoro uso-
OpameHnA B NNaHMPYIOLLYO CUCTEMY

» co3faHve nporpamMmm o6bLeMHOro nnaHnpoBsa-
HUA LA BUPTYalbHOW CUMYNALUU

P nNpaKkTUYecKyto peanunsaumnio BbibpaHHOI me-
Topukm JIT u ycnosuii obnyyeHus

P KOHTPONb KayecTBa BbIMOAHEHWUA Mpepnyye-
BOW MOAOTOBKMU.

Monyuenne

aHaTomo-Tonorpacguyeckux AaHHbIX

[Mocne TOro, Kak Mpu NMOMOLLW LLENoro apce-
Hana JMarHoCTUYECKUX METOAO0B HalN4yne 3/10Ka-
4YeCcTBEHHOro ornyxoneBoro npouecca 6bino nog-
TBEPMAEHO, U NevalLnii Bpay NpUHAN peLleHne o
uenecoobpasHocTu nposeferua Kypca JIT, BcTaer
BOMPOC O MONMYYEHUUN TOYHbIX JaHHbIX O pa3mepe
W NoKanu3auMu ONyxonu U ee B3aumopacrnonome-
HWM NO OTHOLUEHUIO K Bnm3nexallinm opraHam u
cTpyktypam. CtaHpapTHbIM MeTOLOM Bu3yanu3a-
LMW ABnAeTcA KomnbtoTepHaa Tomorpadpma (KT).
Wccneposanna KT nposogAaTca B yCNoBMAX, TOM-
LECTBEHHbIX Tem, NPV KOTOPbIX [LO/MM¥Ha MPOBO-
outbca TpexmepHaa KJIT, yto Heobxogumo ans
TOYHOW penpoayKuumM nocnepyrowmx nevyebHbix
npouenyp. JlyueBoil TepaneBT MOMXeT pacLUMpuTb
obbem KT-uccneposaHua, Hanpumep, [obaBUTb
K WCCNepfoBaHUIo FPYAHOI KNETKU nccnepoBaHune
Len, HO He MOMeT ero yMeHblUWUTb, TaK Kak A
pacyeTa [03 UcCCnefoBaHWE [OMKHO MOAHOCTbIO
BKItOYaTb BCE OTAENbl KpuTuyeckoro opraHa. C
Lenbi yToyHeHnA obbema obnyyeHuA, [ONONHM-
TeNbHO BbINONHAETCA MarHUTHO-PE30HaHCHaA To-
morpadus, MO3UTPOHHO-IMUCCUMOHHAA TOMOrpa-
dusa [26-28].

Bbi6op uctoyHuka u ycnosuii obnyyeHuns

MauueHTa perucTpupytoT B ypHane yyeta A
JIT, KoTOpbIii NOCTOAHHO HaxopuTcA B KabuHete KT.
JlyueBoii TepaneBT ocCyLLeCcTBAAET HEOOXOAUMYyHO
YKnagKy nauueHta Ha ctone Tomorpacdpa. BaxHeii-
LUKMM NpK 3TOM ABAAETCA BbIOOP BCMOMOraTeNbHbIX
npucnocobnenwuii gna ummobunusaumm, npumeHe-
HUe WHAMBUAYaNbHbIX (PUKCUPYIOLLMX YCTPOWUCTB.
PeHTreHonabopaHT HaHOCWUT Ha KOXY nauueHTa
npoexunmn 4 nasepos: AByx HOKOBbIX, NPOAONBLHO-
ro U NonepeyHoro (aKCManbHOro), a TakKe MeTKy
oA pedpepeHTHOW Touku. [NonoxeHune pedepeHT-

HOW METKM MpU ONyxonAx rPyAHOI KNeTkn — cepe-
AMHa PYKOATKM rpyAVHbl. 30Ha uccnefoBaHua — oT
BbIPE3KN TPYAMHBI JO HVKHUX OTAENOB NEeroYHbIX
CUHYCOB BKJIOUYUTENbHO (Nerkue JonMHbl BOWUTU B
YPOBeHb MCCNef0BaHUA MOMHOCTbIO).

BeeneHue aHatomo-Tonorpaduyeckoro

u306paeHns B NIaHUPYIOLLYIO CUCTEMY

Mocne 3aBeplUeHUA CKaHUPOBAHWA PEHTIEHO-
nabopaHT nepepaet [aHHble Ha MIAHVPYHOLLYHO
CTaHUMIO ANA OKOHTypMBaHUA ob6beMoB. KoHTypu-
poBaHVe 06beMOB 0ONyYEHUA U KPUTUYECKUX Op-
raHoB, J03bl U pexumMa ppaKkLMOHMPOBAHNUA OCY-
LecTBNAETCA NyyeBbiM TepaneBToM. OCHOBHble
KOHLeNuun, cBA3aHHble C BblAeneHnem ob6bemoB
obnyuyeHua, onucaHbl B foknage MexayHaponHoii
KOMWUCCUM NO pajMauWoHHbIM €fUHULAM U W3-
mepeHunam Ne 50 (ICRU Report 50: Prescribing,
Recording and Reporting Photon Beam Therapy.
Bethesda, MD, International Commission on
Radiation Units and Measurements, 1993). 3a-
TeM, B MpoLecce MNaHUpPOBaHWUA MEAULUHCKUMM
dm3nKamn onpenenAroTcA Takue napameTpbl 06-
NYYEHUA, KaK: BUL, M SHEPrUo Myyka M3NyyveHus,
pa3Mepbl, HampaBeHWA U KONMYECTBO MyYKOB,
OTHOCUTENbHAA [103a, NMPUXOJALLAACA Ha KamAblii
My4OK, paccuMTbiBaeTcA [JO3HOe pacripefeneHue,
paccunTbiBaeTca LenecoobpasHocTb MpUMeEHeHUA
creuuanbHbIX 3alMuTHbIX ONOKOB, KONIMMaTOpOB
(BNA CHMMEHMA NyyeBOW Harpy3ku Ha 3[0pOBble

CTPYKTYpbI).

Coszpanue nporpamm obbemHoro

NNaHMpPOBaHUA A1 BUPTyalbHOM

CUMYNALMK

[ina Bepndpmkaumm BbibpaHHoro obbema obnyye-
HUA 1 €ero TOYHOro BOCMPOU3BELEHWNA MPOBOAUTCA
MOBTOPHasA CUMYNAUMA (BUPTyanbHaa CUMyNALMA),
KOTopasA OCYyLLeCTBAAETCA Ny4YeBbIM TeparneBToM,
peHTreHonabopaHToM B NPUCYTCTBUN MEAULUHCKO-
ro ¢omsmKa B COOTBETCTBUM C roToBbIM nnaHom JIT.
[Lina aToii Lenu npumeHArOT cneumanbHoe obopy-
AOBaHWe, KOTOPOE MO3BOMAET MOMHOCTLIO BOCMPO-
M3BECTU YCNoBUA 0BNYyYEHUA W HarnAAHO BU3yanu-
3upoBaTb obnyyaemyto obnactb. CerogHa gna aTux
ueneii NPUMEHAIOT PEHTrEHOBCKME CUMYNATOPbI,
cumynatopbl-KT n KT-cumynatopel.

» PeHTreHoBCKUII cumynaTop npepcTaBnAer
coboll peHTreHOBCKMI1 JMarHoCTMYECKMA annapar,
KOTOPbIi B TOYHOCTH NOBTOPAET BCE NapameTpbl 1
KOHCTPYKTVBHble OCOBEHHOCTU TepaneBTUHEeCKNX
annapatoB, a TaKkMe VMeeT CBETOBbIE [laNbHOMEpbI
¥ MapKepbl pasmepoB nona obnyyeHus.

» Cumynatop-KT - 3To TOT e camblii peHTre-
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HOBCKMI1 CUMYNATOP, TONbKO OCHALLEHHbI Jonon-
HUTenbHoi cekumeit KT, 4To nMo3BonAeT TOYHbIM
obpasom MMUTMpPOBaTb NpoLecc obnyyeHnsa camoi
CNOMHOW KOHpUrypauum.

» KT-cumynatop — 3TO KOMMbIOTEPHbII TOMO-
rpad, KOTopbIii OCHaLLeH pyHKLKel BUPTyanbHO
KOMMbIOTEPHOIN CUMYNALUN ANA BUPTYaNnbHOW UMU-
Taumm npouecca obnyyeHus.

MaumeHTa yknafbiBaloT Ha CTON cUMynAaTopa B
COOTBETCTBUM C NpEeABapUTENbHO HaHECEHHbIMM
MeTKamm, TaK, 4ToObl NonoMeHne BO BpemA pas-
METKM 1 MONOMEHNe BO BPEMA CUMYNALMKM (a 3Ha-
YT M BO BpPeMA MocnepyloLllero neyeHus) Obinm
abCcontOTHO MAEHTUYHBIMU. 3aTem MPOBOJAT UMU-
Tauuio npouecca obny4eHna B COOTBETCTBUM C Na-
pameTpamu npefBapuUTeNbHO COCTaBNEHHOrO nna-
Ha, 4TO JaeT BO3MOMHOCTb HarnAafHO onpefennTb
obnyvaemyto obnactb. Takum obpasom, npouecc
CUMYyNALMKM NO3BONAET COMOCTaBUTb NpenBapu-
TeNbHO COCTaB/IEeHHbIN Ha KOMMbIOTEPE NnaH obny-
YeHWA C peanbHbIM MPOLECCOM NeYeHUA Ha Tepa-
NeBTUYECKOM annapare.

MNpakTuyeckas peanusaumna Bbi6paHHOIA

MeTOAMKKN Ny4yeBoii Tepanuu n ycnoBuii

obnyyeHuns

MepBblii ceaHC o0bnyyeHuAa ocyLecTBAAETCA
obA3aTenbHO B MPUCYTCTBUM Ny4EBOro TepanesBTa
M MegUUMHCKOro (u3nKka. YuuTbiBad TPyHoeMm-
KOCTb U CNOMHOCTb YKNafoK, B AaHHOM mpoLecce
AOMKHbI ObITb 3a[elicTBOBaHbl Kak MUHUMYM [Ba
nabopaHTa.

KoHTponb KayecTBa BbINoONHEHUs npepjyye-
BOIi MOJrOTOBKMU OCYLLECTBNAETCA HE3aBUCHMbIM
BHELUHWM ayfMTOM MWAU TPYnnoi He3aBUCUMbIX
aKcnepToB pnA obecneveHuna Kavectsa JIT. MapaH-
1A kavecTsa B JIT — 3T0 KOMNnNeKcHasa nporpamma
cobntopeHna (PU3NKO-TEXHUYECKMX, [O3UMETPU-
YECKMX, KIMHWYECKMX, KafpOBbIX M OpraHu3auu-
OHHbIX MEPOMPUATUIA C yHETOM WHAMBUAYaANbHbIX
ocobeHHocTeld opraHusma 6onbHoro. OHa BKtO-
YaeT JeATeNbHOCTb B PajMoTepaneBTUHeCKOM Y4-
PeMAEeHNN OT MOMEHTa MOCTYMNNeHUA naunueHTa o
MOMEHTa BbINUCKM U fanbHelllee HabnrogeHue c
LLenbto NOBbILEHNA 3PEKTUBHOCTU NEYEHNA.

B otpeneHnmn pagnanmoHHoii oHkonorun Hauuo-
HanbHOro LeHTpa oHkonoruu um. B.A. ®PaHappa-
Ha NpPOBOAMCTA BCA TEXHONOTMYeCKasa Lenoyka
npepiy4yeBoli NOArOTOBKM B COOTBECTBUM C obLLe-
MPUHATBIMKU MpoTOoKonamu neyexnua. B otaeneHun
nposogutca TpexmepHaa KJIT Ha nuHeliHOM ycko-
putene dupmbl ELEKTA, Llseuuna. B HacToAwem
BefyTcA paboTbl MO CO3[aHMIO HOBOIO MOJEPHW-
3MPOBaHHOrO PajMoNorMYeckoro LEeHTpa, 4To no-
3BONNT MepeiiT Ha BbICOKMI YPOBEHb CNOMHOCTH
paguoTepaneBTUHeCKOro KOMeKca.

Takum obpasom, onTUMM3aLMA METOAOB KIWHU-
YecKoil TONMOMETPUN Ha 3Tane npepnyyeBoii Noaro-
ToBKM 6onbHbIX PJ1 ¢ ncnonb3oBaHvem coBpemeH-
Horo obopynoBaHUA U HOBENLLIMX METOAMK, obecne-
YMBAIOLLMX TOYHOE MPOCTPAHCTBEHHO-J03MMETPY-
Yeckoe pacnpegeneHne 3Hepruv B NaToNornyecKkom
ovare u crnocobcTByeT fanbHeiilleMy nporpeccy B
NeYEeHUN TAKENOo OHKONOMMYECKOI NaTonorum.
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ABSTRACT

Radiation therapy (RT) is the main method of treatment
in 50-80% of patients with lung cancer (LC) since only
20-25% of the total number of patients with this pathology
undergo surgery. In the early stages of the disease, RT
being the main method of treatment is associated with the
“functional” inability of the patient, or surgery refusal,
but in the late stages, it is connected with the size of the
tumor and metastases. The aim of RT is to kill tumor cells
using high doses of radiation while minimizing damage to
surrounding healthy tissue, which is possible only with the
use of high-technology radiotherapy. The improvement
of RT methods can be determined by a decrease in the
radiation volume and an increase in doses, which lead
to damage of tumor cells. This can be achieved using
conformal radiation therapy (CRT), where the three-

dimensional shape and internal structure of the field
maximally correspond to the shape and structure of the
target in the patient body, while the radiation doses of
surrounding healthy tissues are lower than the tolerable
ones. Modern CRT technologies include Intensity-
Modulated Radiation Therapy (IMRT), Image-Guided
Radiation Therapy (IGRT), and breathing-synchronized
RT. Radiation therapy preparation includes the following:
obtaining anatomical and topographic information about
the tumor and adjacent structures; selection of the
radiation sources and conditions; anatomical topographic
image entry into the planning system; creation of planning
programs for virtual simulation; practical implementation
of the selected RT technique and radiation conditions;
and quality control of pre-radiation therapy preparation.
Thus, the optimization of topometry methods in the pre-
radiation preparation of patients with LC using modern
equipment and new methods, providing accurate spatial
and dosimetric distribution of energy in the pathological
lesion, contributes to further progress in the treatment of
severe oncological pathology.

Keywords: radiation therapy preparation, lung
cancer, conformal radiotherapy, IMRT, IGRT, breathing-
synchronization.
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ABSTRACT

It is widely accepted that mental disorders cause
significant damage to human health. The mechanisms
of their pathogenesis have not yet been fully clarified.
Hereditary, environmental, metabolic, and other fac-
tors are important in these mechanisms. Calcium is
considered a possible participant in the mechanisms
of pathogenesis. Its serum level is controlled by hor-
monal regulation. Thyroid and other disorders lead to
calcium levels disturbances (hypocalcemia and hyper-
calcemia). Various physical and mental symptoms ac-
company these conditions. To clarify the pathogenetic

mechanisms of mental disorders and to develop new
drug interventions, it is essential to clarify the role of
various participants in them, including calcium. The
medications that regulate the calcium level, particu-
larly calcium channel blockers, can help develop new
treatment methods for mental disorders. It is neces-
sary to study the mentioned drugs’ mechanisms of
action on mental disorders and the possible ways of
their improvement and practical application.

Keywords: mental disorders, pathogenesis, psy-
chopharmacotherapy, calcium channel blockers, new
drugs

CALCIUM AND NERVOUS SYSTEM

Despite the rapid development of cognitive neu-
roscience and medicine, the pathogenic mecha-
nisms of mental disorders remain poorly identified,
resulting in the therapeutic arsenal of a psychiatrist
not being sufficient to address mental health prob-
lems fully.

Many factors are involved in the pathogenesis
of mental disorders, some of which are heredity,
environmental impact [1], and metabolism [2], in-
cluding calcium metabolism disorders [3,4].

The free ion calcium in the human body partic-
ipates in various processes, some of which provide
the functions of the nervous system, in particular,
higher nervous activity [5-7]. Extracellular calcium
level abnormalities can cause several psychiatric
symptoms, including anxiety, mania, depression,
delirium, and psychosis [8]. Intracellular calcium is
located in the cytoplasm stored in the endoplasmic
reticulum and mitochondria. Its level in the cyto-
plasm is under strict control.

Calcium is a universal secondary messenger that
regulates many essential processes in the cell, such

as growth, gene expression, cell plasmatic mem-
brane excitability, apoptosis, and is involved in the
activation of enzymes, proteins, and in the regu-
lation of the neurotransmitter vesicles exocytosis
[9,10].

Calcium levels in nerve cells must be constant-
ly regulated to ensure their proper functioning.
Inside the neuron is a complex calcium signaling
system that includes calcium channels, calcium-de-
pendent proteins such as kinases, phosphatases,
transcription factors, and neurotransmitter exocy-
tosis [11,12]. There are proteins in the cell mem-
brane that ensure the transport of calcium between
extracellular and intracellular media and between
the plasma and membrane organelles of the cell.
These proteins are voltage-gated calcium chan-
nels (VGCC), calcium transporter a-amino-3-hy-
droxy-5-methyl-4-isoxazole propionic acid (AMPA)
receptors, transient receptor potential channels,
and calcium release-dependent pathways. As men-
tioned, one of the calcium storage sites is the en-
doplasmic reticulum, which also contains calcium
ryanodine and 1,4,5-triphosphate receptors [13].
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In nerve cells, the endoplasmic reticulum is lo-
cated in the body and protrusions of the cell. It is
thought that thanks to this kind of organization, the
neuron has united, uninterrupted calcium storage,
which is needed to integrate and coordinate the ac-
tivity of spatially differentiated sites of neurons [14].

Under the influence of the action potential, the
potential-dependent calcium channels open in this
part, the extracellular calcium ions penetrate the
axoplasm of the neuron. Here they bind and mod-
ify the molecules of calmodulin proteins in plas-
ma, and the resulting calcium-calmodulin complex
activates several enzymes [15]. Activated enzymes,
including protein kinases, participate in the release
of neurotransmitters in the synaptic transmission,
which in turn underlies mental processes. In addi-
tion to flowing from the extracellular fluid into the
axon, a certain amount of calcium can enter the
axoplasm from the endoplasmic reticulum [16].

Synaptic plasticity is the changes that occur in
the interneuron connections, due to which the in-
terneuronal interaction is modified and developed
[17]. Deviations from this process can lead to disor-
ganizations of mental processes and cause mental
disorders [18]. In the presynaptic and postsynap-
tic mechanisms of neurotransmission and synaptic
plasticity, the ratio of intracellular and extracellular
calcium is important [19].

CALCIUM HOMEOSTASIS

In the human body, calcium homeostasis is
maintained via hormonal regulation by parathyroid
hormone (PTH), thyroid calcitonin, and calcitriol.
Low blood plasma calcium is regulated by PTH, the
high level by calcitonin [20].

In hypoparathyroidism, the production of PTH
by the parathyroid glands is insufficient. The cause
can be autoimmune, metastatic, radiation, and
idiopathic lesions or surgical removal [21]. In an-
other pathology, pseudohypoparathyroidism, PTH
synthesis is normal, but the receptors are affected,
and there is no response to the hormone by cells
[22]. As a result, the regulation of calcium metab-
olism is disturbed, its level in the blood decreases.
Hypoparathyroidism is manifested by an increase
in muscle excitability, demonstrated by convulsions,
respiratory distress, and stimulation of the motility
of the gastrointestinal tract. In addition to somatic
symptoms, acute hypocalcemia evokes mental dis-
orders, such as delirium, cognitive disorders [23],
irritability, depression, anxiety [24]; psychoses are
not seen often [25]. In the case of chronic hypopar-
athyroidism, the risk of depression and bipolar dis-
order (BD) is doubled [26].

In hyperparathyroidism, there is excess pro-
duction of PTH by the parathyroid glands. As a
result, plasma calcium levels rise due to its loss
in the bones. Mental disorders are also observed,
particularly anxiety, cognitive impairment, insom-
nia, depression, and changes in personality traits
[27]. The pathogenic mechanisms of the develop-
ment of mental disorders in hyperparathyroidism
remain undetected. It is assumed that calcium may
be involved in these mechanisms, as the disturbed
metabolism of calcium leads to disruption of neuro-
transmission and cognitive processes in the central
nervous system (CNS) [28].

CALCIUM AND MOOD

On the other hand, calcium in the brain is in-
volved in mood regulation [29]. Unlike stress, there
are no known neurohormonal or physiological
mechanisms for mood, and the underlying process-
es of different moods are not fully understood. Var-
ious neural and cognitive complexes are involved
in the formation of emotions, in particular, when
an emotion is triggered by an external stimulus or
remembrance of a previous event, the sensory and
memory systems are involved in the formation of
emotions. The autonomic nervous system partic-
ipates in the bodily manifestations arising during
the experience of various emotions [30].

Among some people with mood disorders, in-
creased calcium levels in platelets and lympho-
blasts have been found [31,32]. According to other
studies, during the manic episode of BD, calcium
level decrease is seen in cerebrospinal fluid [33],
while during the depressive episode, elevated calci-
um levels are registered in the cerebrospinal fluid
and blood plasma [34,35].

Lithium is widely and successfully used as a
mood stabilizer medication [36]. This property of
lithium may be related to its influence on calcium
signaling systems, as lithium has been shown to in-
directly inhibit the inositol triphosphate receptor
[37], which plays a significant role in the releasing
of calcium from intracellular stores [38].

Among individuals with BD, magnetic resonance
imaging has shown disturbances in mitochondrial
activity [39]. These organoids are involved in the
storage and release of intracellular calcium. Inter-
estingly, both lithium and another mood stabilizer,
valproic acid, stimulate the production of mito-
chondrial Bcl-2 protein, which promotes calcium
storage in mitochondria [40].

There is also evidence of calcium involvement
in mood disorders in animal models. The VGCC
blockers, particularly those in the dihydropyri-
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dine group, showed antidepressant effects and
enhanced the influence of antidepressants in mu-
rine forced swimming models [41,42]. In addition,
VGCC-activating compounds in the same models
induced depressive-like manifestations [43]. Vari-
ous experiments on learned helplessness models
had shown that when dihydropyridine VGCC block-
ers were added to an antidepressant that did not
work alone at a given dose, the former enhanced
the antidepressants’ effectiveness [44]. However,
these properties have been found in dihydropyri-
dine receptor antagonists; other groups of VGCC
blockers have not had this effect or have shown the
opposite [45,46].

CALCIUM AND SCHIZOPHRENIA

In the pathogenesis of schizophrenia, along with
many other factors, attention is paid to synaptic
transmission and neuronal plasticity [47]. The mo-
lecular mechanisms of the disease have been exten-
sively studied but remain incompletely elucidated.
The possible role of disorders of calcium metabo-
lism in the pathogenic mechanisms of the disease
is suggested by the results of observations of calci-
um metabolism during the disease. So, the obser-
vations showed that during remission of psychotic
episodes, the amount of calcium in the cerebrospi-
nal fluid increases [34]. In addition, mental state
disorders occur when calcium level is changed by
some pharmacological agents, which advocates the
role of calcium in mental processes. In particular,
it has been shown that the usage of VGCC blocker
verapamil exacerbates the psychotic manifestations
of schizophrenia [48]. Another study showed that
in the platelets of people with schizophrenia, in re-
sponse to receptor stimulation, the mobilization of
calcium from the intracellular stores elevated [49].
Based on these and other studies, it has been sug-
gested that high cytoplasmic calcium levels may be
the main molecular disorder in schizophrenia [50].
Calcium is known to play a role in the growth and
branching of nerve cell dendrites [51], at the same
time, schizophrenia is thought to be associated with
the decrease in the density of dendritic spines in
the prefrontal cortex neurons [52]. Structural and
functional changes in dendritic spines are mainly
regulated by the influx of calcium from the extra-
cellular environment, so the spines are subject to
affection by calcium metabolism disorders [53].
Hence, this mechanism is also a possible way of the
calcium role in the development of schizophrenia.
Another mechanism that may link calcium to schiz-
ophrenia is the formation of synaptic contacts. Cal-
cium ions are involved in the formation of synaptic

connections [54], at the same time, in schizophre-
nia, these connections are known to be reduced or
altered [59].

CALCIUM CHANNELS AND THEIR BLOCKERS

L-type calcium channels (LCC) are widely dis-
tributed in the nervous tissue [56]. They partici-
pate in the excitability of neurons, neurotransmitter
release, and other more complex functions, such
as memory and learning [57]. Traditionally, these
calcium channels served as targets for treating
cardiovascular system diseases. Calcium channel
blockers (CCB) have long been widely used as an-
tihypertensive, antianginal, and vasodilating medi-
cations [58]. After some research, interest in the
possible use of these drugs in psychiatric practice
decreased in the 2000s [59]. However, the fact
that calcium is involved in many mental processes
keeps the question of whether drugs that affect cal-
cium metabolism may have a therapeutic effect in
the treatment of mental disorders. Recent research
works, and the development of methods of biolog-
ical, particularly molecular psychiatry, encourage
the researchers not to abandon this idea and to
continue the research.

T-type calcium channels (TCC) are activated by
low-voltage potentials. In the brain, these channels
are found in the thalamus, nucleus accumbens,
ventral tegmental area, and prefrontal cortex.
These loci are thought to function pathologically in
schizophrenia [60]. A number of antipsychotics, in
particular, clozapine, penfluridol, fluspirilene, and
haloperidol, have TCC-antagonist effects [61,62].

Calcium channel blockers are drugs that inter-
fere with the influx of calcium to the cell via VGCCs
and have as main targets LCCs. Groups of current-
ly used CCBs are phenylalkylamines (e.g., verapa-
mil), benzothiazepines (e.g., diltiazem), dihydro-
pyridines (e.g., nifedipine), and diaminopropanol
ethers (e.g., bepridil) [63]. All CCBs bind to TCCs,
reduce calcium influx, and via this property, lead
to muscle relaxation, vasodilatation, hormones, and
neurotransmitter release and participate in neu-
ronal plasticity [64,65].

To manage the channels, it is important to take
into account the diversity of channels’ molecules,
their location, and their affinity to the agonists.
Particularly, the CaV1.2 subtype of TCCs is located
in the cardiovascular system and is blocked by low
doses of dihydropyridine, whilst the CaV1.3 sub-
type is located in the CNS and is blocked by higher
doses; hence for blocking LCCs in the brain, higher
doses of drugs are needed than used in cardiovas-
cular diseases [29]. As a result, even if doses are
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raised to achieve the ones required to block LCCs
in the CNS, peripheral adverse effects will prevail.
For this reason, it is required to find ways to make
more specific blockers that would be able to spe-
cifically bind only or at least mainly to the LCCs of
CNS. Approaches to this problem lie in the synthe-
sis of molecules that have a more specific structure
or are more lipophilic so that they can cross the
blood-brain barrier more readily [60-62].

SUMMARY

There is plenty of data in the literature about the
role of calcium in the mechanisms of functioning of
various organ systems, including the nervous sys-

tem. However, there are very little data on the role
of this macroelement in the mechanisms of men-
tal processes and their disorders. The literature
also describes psychiatric symptoms observed in
various disorders of calcium metabolism. It is also
known that some calcium channel-related drugs af-
fect psychiatric symptoms. However, the molecular
mechanisms of this property remain unknown. Fur-
ther research is needed to study the role of calcium
in the mechanisms of various mental disorders, as
well as to explore and develop new ways to adapt
calcium channel blockers to psychiatric practice.
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qupwuyws stu: Wu dhfuwuhgdubpnd Ywpunp Gu
dwnwugqwlwu, npowlw vhowdwph, unipwhnfuw-
uwynipjwu W wy gnpdnuutip: Ywghnp hwdwnpynd £
wuwmwdunypjwu dbfuwuhqdubiph huwpwynp dwutw-

Yhg: dbpohuphu dwlwpnwlyu opqwuhquind ytipwhuy-

ynuwd £ hnpdntuw] Yuwpqwynpdwdp: dwhwuwél gtindgh
W wy opqwuubph tuwugqupnuiubiph nbwpnid opgqu-
uhqunud hwugbigunud G Yughnuwh dwlwpnuwyh fuwu-
quipnudubinh (hhwnuwigtidhw W hhuwtipywigbdhw): Uju
yphbwyubipu nintiygynid Gu quuwquu dwpduwlwu W
hngblwu wlunwuhgubpny: <ngbywu fuwugwpnwfub-
nh wunwdtwlwu dsuwuhquubpp ywpqupwubiine W
nnnpwjpwihu unp dhowdwnnie)niuutip dowybint hw-
dwp wuhpwdbown t hunwybgub] npwugnid wnwppbp
dwutwyhgbiph, wn pYn® Ywighnwh nbipp: Ywy-
ghnuh dwlwpnwyp Yupgquyynpnn nbinwdhgngutinp,
dwutwynpwwbu Ywighndwlwu wugninpubph ww-
ownhsubipp, Ywpnn Gu oqub dowyt hngbywu fuwu-
qupnwfubph pniddwt unp dbpnnutip: UWuhpwdbiown &
nwnwfuwuhpbip hngbywu fuwugqupnwfubph nbiwpnd
upywd nbnnpwiph gnpdnnnipjwu dbfuwuphquubpp W
npwug pwpbwydwu nt gnpduwlwu Yhpwndwu huw-

nwynp ninpubipp:

<hduwpwnbp. hngblywl fuwbqupnidubp, whigpw-
ounupyniti, hnglinbinwpnidnygynit, Yuyghnidwlwl wi-
gninhtiliph wwiwiphstlip, tnp nbnwdhgngtbp

Ponb kanbuua B MexaHu3max natoreHesa u
dapmakoTepanum NcMxmyeckKux paccTpoicTs:
KpaTkuii 0630p

Aptyp I'. MkpTuaH', Jasug M. Kasapan?, SneH P.
Arekan', Hapure P. UcpaenaH'

'Kadpeppa ncuxuatpum, HaumoHanbHbIi MHCTUTYT
3ppaBooxpaHenus um. C.X. AspanbekaHa, EpeeaH, Apmenua
MHcTutyT cpusmnonoruu um. J1. Opbenun, HaunoHanbHas
akapemua Hayk Pecnybnuku Apmenus, EpesaH, Apmerus

ABCTPAKT

ObLienpusHaHo, 4TO NCUXMYECKMe paccTpoiicTBa
HaHOCAT 3HauuTenbHbIli yliepb 3[40pOBbIO YenoBeka.
MexaHusmbl ux natoreHesa O KOHLA He BbIACHEHbI. B
3TUX MexaHW3Mmax BamHbl HACNefCTBEHHblE, 3KONOrmye-
cKkue, metabonuyeckue n ppyrue daktopbl. Kanbuuii cum-
TaeTCA BO3MOKHbIM Y4aCTHUKOM MEXaHW3MOB MaToreHesa.
YpoBeHb MOCneAHero B opraHu3mMe KOHTPONMPYETCA rop-

MoHanbHoi1 perynaumeii. [Npu 3aboneBaHnAX LLUTOBULHON
Menesbl U opyrux 3aboneeBaHuAx B opraHusme Habnropa-
tOTCA HapyLUEHUA YPOBHA KalbLuA (rvnokanbLmemua w
runepkanbumemusa). DT COCTOAHWA COMPOBOMAAOTCA
PasnUyHbIMK  (PUINHECKUMMU W MCUXUYECKUMN CUMMTO-
mamu. YTobbl MPOACHUTD MaToreHeTUYecKne MexaHU3Mbl
MCUXMYECKMX PaccTpoiicTB 1 pa3paboTaTb HOBblE Nekap-
CTBEHHbIE BMeLLATENbCTBA, BaXHO BbIACHUTbL POSib B HUX
pasfnyHbIX YYaCTHMKOB, BKIOYaA Kanbuuii. JlekapcTsa,
perynupytoLme ypoBeHb KanbliA, ocobeHHO 6Gnokarto-
pbl KalbLMEBbLIX KaHalOB, MOTYT MOMOYb B pa3paboTke
HOBbIX METOAOB JIEYEHUA TMCUXMYECKUX PaCCTPOICTB.
Heobxoanmo u3yunTb MexaHU3Mbl [ECTBUA yKasaHHbIX
MpenapaToB Ha NCUXMYeCKNe pacCcTPoiCTBa U BO3MOKHbIE
MyTV UX YIYHLIEHWA W NMPaKTUHECKOro NMPUMEHEHMA.

Knrouesbie cnosa: ncuxuveckue paccmpolicmaa, na-
mozeHes, ncuxoghapmakomepanus, 610KkamMopbl Kaabyu-
e8biX KaHaI08, HOBbIE leKapcmsa
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Uy 2wnwnp hwdwywnagh
inGuwwywnyEpdwu cwdwuwywyhg
UEpnnutph Yyhpwndwu
huwpwynpnipjntuubpp yjwunhy

yhnwpnidnipjwu UG
Gpwywuntpejwl wyluwny

Ywptu U. Mbwnpnuywu,” Mwpnyp U. Wunnujwu, Uughtu U. fuwswunpjwu

Muwuwnhy b yGpwlwnnignnuywu yphpwpnidniejwu wdphnu, << UL UWYwn. U.fu. Unwptljwuh
wujwl wnnnowwwhniejwu wqguwihtu huumhwnnin, Gplwt, <wjwunwu

uveneughr

Ugwwnwn (jhidwnply) hwdwlwngh (UL) nb-
uwwwwytpdwu dbennubpp, npnup  hwdwww-
wnwufuwunw Gu Yphuhghunubiph dwdwuwlwyhg
wwhwugubipht, pdolwghwnpjwu  wpnhwywu
fuunhpubiphg dtyu btu: LbplYuynwu nbuwwwwn-
ytpdwu/yhgniwjwugdwu dbennubpp swpniuwynud
Gu wlywphynpbu Yuwuwwpbjuwgnpdyty' ubpnpynud Gu
unptipp, h hwjwn U quihu b wybh qquynu uwp-
ptp: Unyu wotuwwnnipiniup npwdwnpnud £ U<-h
nbuwwwwnybpdwu hhduwywu gnjnieyntu niubignn
dbpnnubph hwdbdwwnwywu bpindniegyniu’ ugbiing
Yihupywywu L thnpdwpwpwlywt wwjdwuubpnud
Yhpwndwu huwpwynpnigyniutbipp, ubpywjwgub-
[Ny dbpnnutiph wnwybnieiniuubinu nu pbpnie)nLu-
utipp: U<-h wnbuwwwwnybpdwu hwdwp ogunw-
gnpdynn dbennubph hhduwlwu fudpbpu GU' nun-
nuh Ywd puguwahy (hi$uiughnughtinhgnubhu)
U wuninnuyh Ywd vququgnyu hujwqghy (Jwqup-

uwnbignuwluwihtu, nwnhnuntyhnwihu, nywpw-
dwjuwyhu, $yninpbugbiunwyht) dbpnnutip: Ukenn-
ubph wnwuduwhwwynyeniuubpu U’ qquyniunt-
pIntu, tpywpwagnie)niu, uwbghdhynieintu, hjntu-
qwéputiph  dbe Ubppwihwugdwu  funpnipniu:
Spwd tu UL wmbuwwwunytipdwu dbennutiph Yp-
pwndwl ophuwyubip' wyowihu npuwdh nhuwdhy
Ywpgwyphtwyp nwnduwuppbiine bW wwhwywihu
wyowjht hwugnygubiph nbnwjuwgnwip npnobnt
hwdwp: Ljwpwgpjwd Gu huswbu hwdwfuwn-
hwihu wpwyuwhywnd, wjuwbu £ <wywnwunwd
ognwagnpdynn  Ynunpwuwnwuniebpp: Uwhdwu-
qwsé £ wjwuwinhy yhpwpnidnipjwu Yyhpwndwt hw-
dwp wnwyb] hwpdwp nbuwwwwnybpdwu dGennp:

Lhdawpwnbp.  wowpwp/ihdpuwphly  hwdw-
bwnq, hdbnnpbtiwd, hunnghwupt Yutws, $ynin-
npbugbtpuwhtl (pGuwwuwipylipnid, dwqthuwnbgn-
bwhuwygpti pGpippwgpnieynit, dhwbnipnt Edpupnt
hwdwhwnqsughte - 2Gpupwanniynit, — uinghyppnt-
tdpupnt pbpiprwgpnipnit:

LEMUONRE3NKL

Udawnwp/jhddwinhy hwdwluwpgp (U<) Yu-
punp nbp £ fjuwnnud dhypnopowuwnnipjw, pnp-
pnpwihtu  gnpdpupwgubtiph  wjunwdwagniRjwu
dtio [1,2], huswbiu bwl hEindhpwhwwwlwu pwp-

nnyntutubiph Ywufuwpgbdwu gnpénwd: Uh pwnp
dwuwswd wjwuwinhy yhpwpnydubp hpbug wy-
fuwwnwupubipnd pwquhgu 2tiginnud Bu nbinnpwy-
ph Ywpunp nbpp unpdwjnud b ywennghwynid,
huswbu bwl upnd Gu, np |hddnnpbuwdh Guwu-
dwtu Ywuluwpgbinwip hwenn yhpwhwwnnipjwu

*Ynunmwwnwihu htnhuwy. f-thnuw. dr-petrosyan@yandex.ru,

htin. 374 91 96 66 67
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Ywpbu U. MGnpnujwu b wjp

Udpwunwp hwdwlwpg b wjwuwnply yhpwpnidnieniu

gnpdnuutiphg dtyu t [3-7]: wyinuh wjunpwjw-
gh wuwwnnd Y. Mwup uonwd £, np UL-h wbwwnn-
dhwjh dwdwuwywyhg ghwnbihpubpp sbu hwd-
pulyunud Ywd sGU pwgwuinpnd npn2 wuuwwub-
lhnptu pwgwhwjngwsd Yhupyulwu nyjwiubn
W pungdnd £ hGunwgqw hGunwgnunnieniuutipp
wuhpwdtiannieiniup [8]:

U<-h hwjinuwpbpnidp ybpwagpynid £ hunnwjwgh
wuwwnd Gwuwwpn Uubhhu (1627 e.) [9], huy
U. Uniyp 1692 . ulubig nhwyubiph ypw hpw-
Ywuwguby U<-h  nwniduwuppnigyniuubp' og-
wmwgnpdtiny uunhyh ubpwpyndutip [10]:

bpwuuhwgh wuwwnnd U.d.4. Uwwwbp, og-
wnwgnpdtiny Lnwyh wnbuupywu, 1874 p. npw-
dwnpbtig dwpnnt U<-h dwupwdwul pwpunbqu-
gpnudp [11]: Lw wnwoht wuwwndu £, npu wnw-
ownyb b dwoyp nmwpwdpubiph pwdwubiint hw)b-
gwlwpgp' hwoyh wnubin wnwudhu nwpwdp-
ubtiph |hd$nnpbuwdn:

U<-h nwnifuwuhpnipjwt hwenpn ytd pwyp
1952 p. pphwnnwuwgh Yhpwpnyd K. Yhudnuph
Ynndhg  wypwunpuwgpniejwu/|hddwughngpu-
$hwjp dbpnnh dwynidu Ep [12]:

Gy suwjwd ytipoht hwpjnipwdjuwyh wuhbpptih
wnwopupwght b UL-h nbuwwwwnlybpdwu un-
pwunp Jbpnnutiph ubpnpdwup, |hddnnptuwdh
Yapwptipju gpudhlynpbit ubipluywgywd ndjuw)-
ubipp 2w nbwpbpnd wwhwlwiht wyowihu
hwugnygutipph (MUK) dwuptu wndjuiubp Gu, L
sywu |hndphu pwydwpwp wnydjwijutp UL-h Yunnig-
Ywdph Jtpuwpbinjwy [13]:

U.U. Unnn-Uhpwunwtu b hwdwhtin. (2013)
Ywwwpb] U Jwjuwdwyw| wuwwnndhwywu W
Yihuhywlwu hbGwnwgnunieiniuutip W unp inbinb-
Ynipyniutp wpwdwnpbp U<-h wuwwnndhwih W
$niuyghwyh Jwupt' pungsdtiiny wnbuwwwwnybp-
dwtu wbhuuhywih Yuwwnwpbjugnpddwu wuhpw-
dbownnipniup [14]:

U<-u wyowwnwn wunputinhg, wyswhwugnyg-
utiphg b wywhts opquiiibinhg punyugwd punn,
guiug £: Updwjhu gwugh Ytipwptinjwy funpp ht-
tmwgnunwywu  ndjuiubp Bu wwhwugynid ny
dhwju jwuinpngbit Juwuywspubipp Ywufubnt hw-
dwp' npnwd  htndhpwhwwnwlwu  pwpnnt-
pintuutinp Ywufubntt, wy bwb pwpnpwy b sw-
pnpwly  hpywunnigyniuutph  pniddwtu  hwdwn:
Lbpuynudu UL-h wfuwwnwuph hhduwlwu Jb-
fuwuhquubpt nt unnigwdpwiht wnwuduw-
hwwnynipiniutbpp hwuwuwint hwdwp nbnbu
Ywu uwhdwuwthwynidubip: SYwubph wwlywup
uwhdwuwthwynd £ pdoypu UL-h pniuyghwyh
wmwppbp fjuwugwpnwfubiph pniddwt dbg, huswtiu
Uwl swpnpwy Unpwgnjugnipniuutiph nbd wwy-
pwpnbnt huwpwynpniejniuutipp, npuintkin ywplnp

ntp £ fuwnnud dGunwunwqutiph yepwhuynidp [15]:

Uwybpbuwiht wyowwwnp wunpubipp wnpw-
dwgony o2wwn wybh thnpp Gu, pwu dwoywihu
Gpwyubpp W dnuin 0,2-1,0 Jd wpwdwswihh Gu:
UJowunwn wunph ywwp pwpwy £ b punlw-
qusd £ Fuhebijwihu pohgubinh Ukl 2tininhg, 2ngw-
wwwywd hhdwjht pwnwupny b hwpp dywuw-
Jhu pohgubiph tiplyni-tintip 2tipuny [16]: Udhap,
h wmwppbipnieintu wpjwu, wugnyu £, b wnwug
ubpytnt yhpwhwwnipjwu pupwgpnd  wyow-
twn wunpubph unyuwlwuwgndp pwpn fuunhp
£, bW uwhdwuwthwly ndjwiubph ywwnbwnubiphg
dayp in vivo wwydwuubpnd nbuwwwunybpdwu
hwuwubh bW wprynwwwybn nbuuhlwih pwgw-
Ywynipyniuu k [17]:

U<-ph yphbwyp quwhwwnbint hwdwp ogunw-
gnpdynwd Gu imbuwwwwnybpdwu wwpptip dbenn-
ubp: Lwpuypund ogunwgnpdywsd dbtpnnubinp,
htuswhuhp &u |hudwughngpwdhwu, ubpluihu
Ihd$ngpwdhw, |hdpnughnhgnwdhw, hwdw-
Ywngswihtu 2tipinwgpnipiniup (£G) W nyunpwdwy-
Uwjhu hGwnwgnunieiniup (NA<), sbu Yupnnw-
unw (hnyhtu pwyjwpwinpbiy pninp Yihuhuwt ww-
hwugubipp [18]:

dbipgtinu uipnpyby Gu unp dbennubin, huswh-
uhp GU dwqUhuwnbgnuwuuwihtu 2tpwnwgpnt-
pintup (UNG, MRI), 18-puinnpntiqopuhgpntynqu-
Jhu ynghwpnu-Edhuhnu <G-u (18- MET/LT,
18-FDG PET/CT), dhwdnunnu Edhuhnu <C-u
(UDELT, SPECT), Ynunpwuwnny nidbinugywd
ma< (4Mag, CEUS) L dbpdhudpwywpdhp
uwtywnpnuynwhwih (UhYU, NIR) wwuwybpdwu
hwdwlwpg' ogunwgnpdbind hunnghwuht Yw-
uws (P84, ICG) dwnytip:

Unyu wtuwwinnipyniunid ybipinwdyt) Gu gnjnt-
pIntU nwutignn dbpnnubph wnwybnyeniutbpu
nt pbpnyeintuubpp, W gpulywunypjwu nyjwjub-
ph pluwnwwuwlwu ybpindnypjwu wpnyniupnid
uwnbindybi| £ wnynwuwy, npp gnyg £ wwihu dbpnn-
utiph gnighgutipp U punipwantipp:

uJdcu3ht cuvuuurah musucruuu

utEnauer

U<-h wwuwnybipdwu dbennubpp Ywnpbh £ pw-
dwuby pynt fudph’ ninnwyh Ywd hugughy L
wuntnuyh Ywd ujuquagnyu hujwgpy [19]:

Lhd$wughngpwhhwih nipnuyh, hujuqghy

Ukpnnubp

Lhddwughngpudhw (wipwunpwgnnientu).
Ynuinpwuwmwujniep Ubpwpyynid £ ninnuiyhnptiu
wyowunpubiph yty, husp hhduwwu wnwppbipnt-
pIntul £ U<-h wwwnybpdwt wuninnuyh dbpnn-
utiph hwdtdww: LEpwpyynn Ynunpwuwnp Yuw-
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nnn £ duw| opquuhqunid dh pwuh wduhg vhusl
dh pwth wnwph, hugp eny| £ wnwihu Gplwpwduwd-
yGwn htwnlb|, pwyg Ypyuwlh ubpwpynidubip wu-
huwphu £ nwpdunwd: Ujowunpubiph yniuyghwih
nbuuhyulwu pwpnnigjwt, huswybiu bwb vh pw-
uh hwqyuwgynin, pwjg Ywupht uwywnuwgnn
pwpnnipniuubph wnwnipjwt wwwnbwnny, hus-
whuht £ hunniygwsd Ynunmpwunwihu ubdpnuyw-
phw [20], ninnuyh [hudwghngpwphws Yjhuh-
ghuwnubiph 2powuntd nwnund k swyywhwugywé:

Lhd$ngpuhbhwjh wunipnuyh/udwuqugnyu

htujuqhy dGpnnubp

Uuntnnwyh dbennubipp ubpwnnid Gu bennutn,
Gpp Ynuunpwuwmwungep Ywd ubpyp hnund £
wyowwunpubip huwnbpunhghw| ubpwnpynwhg
htiwn: Uuninnwyh [hddngpwdhwu wnbfuuhlw-
wbu hbown £ hpwlwuwgub), sh wwhwugnud vtié
Sdwluubip, dwdwuwy b hGwnwqw |pwgnighs Uh-
swdwnipniutbpn: Pwgh wjn, dbennh Yhpwnnt-
dp wnwug jnnwgywd Ynunpwuwnubiph ogunw-
gnpddwt pny] £ wwhu funtuwht] ynnduwyh
Gpunyputiphg: Snjnieyntu nlubu - ujwquagnyu
hudwahy |hddngpwdhwih dh pwpp dbennubip,
npnup wnwppbipynd Gu nbuthjuwlwtu wnwud-
uwhwwnynipniuubpny UL Yunnigywdpubiph
hwjnuwptpdwu U yhgniwgdwu gnpdnid:

Lwqugnyt hujwghy dbennubipp pwdwu-
ynd Gu fudpbph’ nbungbujwu dwnwqw)pubpp
ognwgnpddwdp Ywd wnwug npwug: Lwb wju
Ywpbip £ pwdwub] pun hGnwgnundwt dwdw-
uwy Yupdwodph wuhpwdbigunnipwu:

Lhu$nughunhgpwdphw (LUSF). UL-h nbuw-
wwunybpdwtu  wdbtwjwju Yppwnynn vjwqu-
qnyu hujwghy dbennu £: Ubennh ulqpniupp
nwnhnwywnhy hunhywuwnpubiph ubpnpnwdu £ W
ytpohutubiphu hwjunuwpbpnudp wpunwphtu dw-
nwagwjrdwu nbwblyunnputph vhongny: Unwyb
hwéwlu oqwwgnpdynn dwpytipp 99d-nbluub-
ghnwfu £ (99mTc), npu niuh hwdbdwwnwpwn
Ywpt Yhuwpwjpwjdwu wwppbpnie)ntt (6 dwd)
L wpwwubwnud £ gwoép tubipghwih $ninnuubp
[21]: Nwnwduwuhpynn opjtluinp nhwwpybint hw-
dwp wwwybpp twpuwgdynd £ Gplyswih (2D)
nwpwonyRjwu kg MNwnhnwywnphy  hunhyw-
wmnpubiph Ywunwdp wnbinph £ niubund wybih $p-
ghninghwywu  tnwuwyny, hwdtdwwnwd nin-
nuyp jhddwughngpuphwip htin, htswbu twl
wyowunputiph ninnuyp Guwunid sh |hunud, dp-
swdwnipintup htown £ Yplub), phuy qquyniunt-
Rntup 2w wybih pwndn t[22]:

Wuntwdbuwjupy, wwunybph ndwswihp hw-
dGdwwnwpwp gwdp £, b wypwunpubiph nt hwu-

qnuygubiph 62gphwn gttt Juypp ndywp £

npnb| Uonionin 2D wwwnybpubph wwwnbwnny:
Yw twl dwnwqwjpdwl Ywnwlg, npp ywhwu-
onwd £ dwnwquwjpwht wwonwwuntgjwu hw-
wintly dhongubin W pwithnuubiph hwwnnty Ywnw-
Jupnud: Udithnihbind’ Ywpbip £ wub, np dwdw-
uwlwyhg Yihuhywlwu  wpwlywpuynd  UL-h
nbuwwwwybpdwu  uGpYwihu  wwhwugubipp
hwaoyh wnubiny' dbennu nwuh Uh 2wpp uwhdw-
Uwthwynwubp, vwlwiu suwjwd npwu' LUS-uU
ntnlu Yuplunp dbpenn £ wyowjnnigh/hddtint-
dwjh wfunnpnadwu hwdwn:

Uhwdnuinu-tdhupnu <& (UDELT, SPECT).
wndjuiutp £ npwdwnpnd Gnwswih (3D) wnw-
pwonRjwu Ubg: Uuwjwd wju hwugwdwuphu,
np dbennu wybh 2wwn wnbnGlwunynipniu k
wwihu, pwtu LUS-u, pun gpwlwuniejwu, npw
wmwpwdwlwu ndwswihp pwywnpwn sk (1-2 ud)
[23] L sh Ywpnn dwupwdwult wwwybpwgnd
Ywqut U<-h wuwwnndhwlwu  Yuwnnygubiph
dwupu [24]: SPECT-p pwpbjwyt) bt MUL-tiph
nbGuwwwwybpnudp, uvwlwju  dwnwgwjenidp
wnwnbughw] uwhdwuwthwynid £ npw hGnwgw
ogwnwagnpdndp:

18-punnpnbiqopuhgnilnquuht winghwnpnu-tuh-
uhnu <G (18-1F MECG/LC, 18F-FDG PET/CT).
MEC-p Jhqniwjwgund £ qyniyngh ujnipwthn-
fuwuwynigywtu  wywnpynipyntup,  Ybpndting
wnghwpnuubiph huwnbGuupyniejniup, U Ywpnn E
hwjnuwpbipt] JGwnwuwmwqubpp unpdwy swihh
hwugnygubipnwd: Qupnpwy pohoubiph Utd dwup
wwppbpynid £ pwpnpulutiphg qihynihgh pundnp
wpwgntpjwu dwywpnwyny: atl npn2 swpnpwy
nbuwlubp punipwagnpynid GU Unipwthnfuwtiw-
Yniejwu unpdw) Ywd gwoép wpwgniejwdp [25],
dtpnnh hhduwywu vwhdwuwwyndp ywwnlyb-
ph hwdbdwunwpwp gwdp nwpwdwlwu |Ndw-
swihu | [26]: <&-hunbgpwd MEC-p hwnpwhw-
pnud £ wju gbpnueyniup’ |puguting MET-h $niuy-
ghnuwinyentup pwpdp ndwswihny <G wwwn-
ytpubipny: Upryntupnid, 18F-FDG-PET/CT-u wyb-
th 62gphwn £ wypwhwugnygubiph wwuwnybpdwu
hwdwn, pwt wju dbpnnubptu wnwudhu-wnwu-
&hu [27]: dbpohu uwfuwyhupywlwu hbwnw-
gnuniejniutipnud 18F-FDG-PET-p gniquiygyt k
UNC-h htwn [28], npu wwwhnynd £ thwithnty
hjnujwdpubiph  wwwlbph pwpép  nwpwodw-
Ywu ndwswith (3 dU) wnwug dwnwgwjpdwl
wqnbgniejwu: Stuuhywih wju hwdwnpnipjnt-
up fununnuduwihg £ W Yupnn £ bé wgnbignientu
niubiuw| wypwhwugnygubiph wwwnytpdwu www-
guwjh Yypw: Ubpennp dunwd £ fununnifuwihg sw-
pnpwly hhywunnipniuutiph wfunnpnadwu gnp-
onud, uwywju uwhdwuwthwyynid £ wyrwhwu-
ghygubiph nbuwwwwnlbpdwdp W sh npwdwn-



Ywpbu U. MEnpnujwt b wjp

Uyowunwp hwdwlwpg b wwuwmhy yhpwpnidnieyntu

pnd njuiutp |hdpnnpbuwdh Jbpwpbipw): 64
hwoyh wnubind dJbennutiph  hwdwnpnipjwu
wnbfuuhjwlwu pwpnnyeintup W pwpép wpdtpn,
wju hwpdwp st Ybpp updwd fuunhpubpp (nwékine
hwdwp:

Uwquhuwnbgnuwuuwjhu (hddngpwdbhw
(UMLS, MRLG). wpwdwnpnw £ dwupwdwut
wuwwnndhwywu W $niuyghnuw nbinthwwnyni-
RINU" wwwlbph pwpép npwyny b nwpwdw-
ywtu [ndwswihny: Ufunnpnadwt  wprnynitupub-
np pwpbjwybiint hwdwp 2008 . wnwownplyytg
[29] oguwgnpdb] hwwnty Ynunpwuwmwunye'
gbipywpwdwquhuwlwu  Gphweh opupn, npp
dtdwgunud | dtnmwunwquynpgwd wyrwhw-
ghygubip wnnnoubinhg wnwppbpwybint nluwynt-
pintup: Wu Ynunpwuwny UMHLS-u gnyg wnykg
wyowunputiph L wyowhwugnygubiph wnbuw-
wwuwybpdwu pwpép uwbghbhynipeiniu: Ubkivnw-
gtipinwdnipyniup gnyg £ ik, np UNLS-h qquw-
jniuntggniup b uwbghdhynipniup, hwdwww-
wmwufuwuwpwp, Yugdnwd tu 90% U 96% [30]:
YUnunpwuwnwunietiph bW UNG-h pwpbjwynidub-
np htwpwynpniejniu Yurwu hGnwguynud pwnb-
(wybint npw  wpryniwwybnnenitup wju npnp-
wnnwd: Wunwwdbuwiuhy, dbennp nwnhnwyunhy
E U peny| sh wmwihu hpwwt dwdwuwynid UL-h
nhwnwnpynidp:

Ununpwuwnny nidbinugywd NhAL (LML,
CEUS). unynpwywu NA<-u ny hudwaghy £ L
wnwownpynw £ hGwnwgnnynn nwonmh pwqdw-
otipun U pwqudwulynu ywwnybpubip: Ywu gbynyg-
utip [31] undnpwwtu MAL-nyY swpnpwly wyrw-
hwugnygutiph nmbuwwwwnybpdwu Jdwuht, uvw-
Ywju, punhwunip wndwdp, wprynwipubpp Yip-
uhynpbu wjupwu L gnhwgnighy stu: 4MAL-u
npulinpnud | wnwybiiniyeniuutp wjunwhwpywé
wyowhwugnygubiph  wnbGuwwwwybpdwu  hwp-
gnud [32]: Pwjg, gwynp, Nad<-h hwdwp ognw-
gnpdynn  Ynunmpwuwnmwunpbph - wuywwugnt-
pINLUU wwwgnigwsd sk, b hGwnwqw hbunwagn-
wnipntuutiph Ywpphp Yuw:

Utipapudpwywpdhp uwblyunpnuynwhw (UhYU,
NIR). ntnnpwjph hGunwgnwunipjwu qupgugdwu
hwonpn puyip Gwwntwgh Yhpwpnydutiph Ynn-
dhg UhYU-h dowlynuwu £ ogquwgnpdtin h8Y4
dwpybipp [33-35]: Ybipohuu 9pwinyd dhwgnieintu
E U jwjunpbu oguwgnpdynid £ upnwiht wpunw-
ubindwu qguwhwwndwl, wunpwgpniejwl, wlylw-
pnidnigjwu U wwuwinhy hpwpnidnigjuu hw-
Jwp: h8Y-u tnjwppnghwuhuwjhu ukipy k, nph
Ywudwtu b wpunwgndwt uyblwpp ginuynid |
hubpwYywpdhp whpnyenwd. Yjwunwp' 790-805
ud, wpwwgnnuip' 825-835 ud: h wwppbipnt-
pINtU wnbuwubih [nyuh, hudpwlwpdhp Gwnw-

Unynuwy 1. Updwjht hwdwlwpgh nbuwwwwnytpdwu dbennubn

Uyawhts hwdwlupgh
wnbuwwwunlbpdwi dEennubp

Punipwgpbtp b wnwybniyeniuutp

2

< (=] =

3 = c 3 =)
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e | 332 3 <c g = =
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Uyawunpwgnnugnit/|hddwtghngpudhuw

Lhu$nughtinhgpwdhw - LU

Uhw$nwninu Edhupnt hwdwlwngswihu sbpunwagpnieiniu -
UdL<Lg, SPECT

-

18-pinnpnbiqopuhgpniynquihu wynghwpnu-tdhupnu-<g - 18-$1%

MEC/LT, 18F-FDG-PET/CT

Uwquhuwnbgnuwuuwhu |hdbngpwbhw - UMY, MRLG

,
g

Unuwnpwuwnny nidtinugywsd niyunpwdwjuwhu hbunnwgnunnye)niu

- umag, CEUS

Utipahudpwlwpdpp uwyblyupnuynwyhw hunnghwuptu Ywuwsny -

Uh4yU h8Y4-ny, ICG NIR
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gwjendp wyth jwy b pwihwugnd whgubuw
wwpniuwynn hynwdwéputiph dhony  (wyhgutu-
wnwht Ewhetih Ukjwuhuh hwwnhyutin):

Npwbu |Nwdnye oguwgnpdynd Lt ubpwpy-
dwt h8Y, npp npwbiu Yuwjntwgnighs wwnniw-
ynid £ uwle Ywihnwh jnnhnh 5% nwnye: Uju jnnh
wuonpqwuwlywu &uu Lk, W dhuy opu opgquuwywu
Jnnh tywundwdp witinghy hhjwunubiph dnwn wybp-
qhy ntwlyghwutiph nbupbip s&u wnpdwuwgnyb:
h3Y-wunpwgnpntpintup hwlwgnigywsd t ywpnh
$niughwip  fuwuqupdwdp,  hhwbpehptingny,
futiggbiinuwltipuph - L thwihywdwpdhuubph
uywwndwdp witpghw ntubignn hhjwunubiph dnun:
Lbpywujnyep sh wugunid pulytipph dhony, uw-
Ywju hnhnipjwt pupwgpnd npw ognwgnno-
dwu htwn Yuwwywd nunwduwuppnipyniuubp sbu
hpwhwuwgyt [36]:

Gpp h8Y4-h dhypnswihwpwdhuubpp ubipdwy-
Ywjhtu Gnwuwyny ubpwpyynid Gu |hdpnnpbuw-
dh htinwynp hwwnjwsdutipnud (0,025 dg/0,1 df jnt-
pwpwugnip UGpwpydwt nbnwdwuh hwdwp):
h34-u Yuuwynd £ wipndhuh hGwn. wju dhw-
gnipntup hwwinnwy utipddynid £ UL-h Ynnudhg b
$yninpbiugbunwiht. ywwnlybpu wpwnwgnynid k
Eypwupu: Ujpwgpnipjut wyu dbennp Yupnn £
dwuwsh] wypwunpubpp' hwjnuwpbpbing Jbp-
dhubpwlwpdhp dwnwqu)endp dwlybplnyehg
dhusle 10-12 dd funpnigjwtu ypw gunuynn hyntu-
qwépubpnud [37]:

Lbpyhpwhwunwlwu wwjdwuubpnw ubpwny-
ynn h8Y4-u ubipddynid £ UL-nid U hpwwu dwdw-
Uwynud huwpwynpnipynt £ wnwjhu yhgniwjwg-
ub| ny vhwju wyrwhwugnygubipp, wyl wysw-
unpubpp' pny| wwiny hbwnlb] ubpwpydwu k-
nwdwuhg woyh wpunwhnupht wnwug npuk
Yunpywdph [38]: b Ybipen, dbennp tnwppbipynid
E dh 2wpp Yhpwnynnutiphg nwnhnwlywnhy hgn-
nnwh ognwgnpddwt pwgwlw)nipjwdp:

Unjniuwy 1-hg Gpunwd £, np h8Y4 dwplybp Yp-
pwnnn Jbpnnutiphg UhYU-h  Jhgniwjwgdwu
hwdwlywpqu wdtuwhwpdwpu £ dbp hGunwppp-
pniRjwl ninpuinh hwdwip: Glubiny npwuhg’ unnpl
ubpyuwjwgynd £ UhYU-h wybih dwupwypyhun
ybpnwdniejniun:

Uhyu-h YLALPYULUL OGSUSNNrONRULC

udcu3snrk8h/LhUdEIHUU3N

UhuSNMrNSUUL UBR

Uh4U-h dhongny |hddbintidwih Yihuhywlw
guwhwwnuwp dwybpbuwhtu $niuyghntw] wy-
owjhu  wunputiph U hwugnygubiph  hwjnuw-
ptpdwdp  nt hGnwgnundwdp  nbuuhywwbu
htown £, uuquagnyu hudwuaghy b 62gphwn: Oqw-
nwu U hwdwhtin. (2007) upnd Gu wyrwunpub-

nh hwonn nhnwnynudp Gpypnpnwlw |hddbint-
dwyn hpjwunubph Jdnin' oguwgnpdting wju
dbennp ubpyhpwhwunwlwu Gnwuwynd, hpw-
Ywu dwdwuwynd [39]: <nnywdnid hbnhuwy-
ubpp gnyg Gu wwhu Jbpnnh gbpwquugnt-
pintup LUS-h ulwwndwdp, U 112 hhwunutiph
hwubdwwnwlywu  nwunfuwuppnipjwtu hwdw-
dwju' wwpgnwd, np dbepennu wybih qqunu
ytpht Jtpenyeh  Gpypnpnulwt  |hddbinbdwh
wfunnpn2dwtu hwpgnud [39]: Ubipnnh oqunt-
pjwdp hwennnipjudp dowlybp b ubipnpyty £
(hupbntdwih nwuwlwpgdwu hwdwlwnpgp [40-
41], npuinbin htinphuwlubpp, nwunifuwuphpting 72
hhwunh uwnnpht dbiponypubpp, wpnynitupnid
wnwownlby &Gu YbGponypubiph  Yhbwyh 12
wunhbwu'  hwodh  wnubind  (hd$nnpbuwdh
punipwqgntipp:

Lhd$tnbdwu Yupnn £ |huby huswbu Jhpuw-
hwwniejwu, wjuwbu b dwnwgwjpwhu rEpw-
whwih pwpnnieintu, W Ywupnn £ hwnlwwbu
pniywgub| wju mwpwdpubipnid, npwnbin pniddwu
wmwppbpwyubpp uwhdwuwdthwy Gu: (g6l Yybppu
W uinnppu ybiponypubinh |hddtintdwu Ywpnn k
wpryntuwybinn pnidyt] dafuwuhuywu |hddnn-
nGuwdny, giiup b wwpwungh opgwip [hddtink-
dwjh nbwpnud wpnpupdw) wyzwhnuph ninnuilyh
utindnwdp ndqwp :

Uh4uU dbpnnp, wwwhndbind $niuyghnuw
wyowunpubiph  wnbuwwwwybpnwd, huwpwyn-
pnipintu £ wtwihu hpwlwuwgub wpryntuwybin
dafuwuphuywu |hddnnpbuwd: bpbug hpwww-
pwydwu dbg 3.M. Ywu nbp Unpunp b hwdwhbn.
(2011) hwnnpnnud Gu dbennh gbpwquugnipjwu
dwuht' gnjnigyniu niubignnubiph uwwndwdp, U
uonud U<-h dwuht wytih 62gppuin b dwupwdwuu
wnbnGYynipntuutn unwuwnt huwpwynpnipnitup
[42]:

S. Swdwdnunu b hwdwhtin. (2011) hpwyw-
uwgnb Gu U<-h nuntidfuwuhpnieyniu’ ogunwgnp-
otiind UhYU dbennp h84 dwpytipny [43]: <b-
twgnuniejwup dwutiwygl Gu hhdwunubp,
npnup pwngytinh pnidnid Gu wugb) ghubiynin-
ghwlywu W nipninghwywu pwdwudniupubpnd’
wnwug uinnphu yGponypubiph |hddtintdwjh wiu-
wwuhgutph: UhYU-nd wlwjunwuowu ybp-
onyputipp hGinwgnuntifhu dwoyh dbe hwjintwpbp-
gt £ wyoh hbinhnup: <bnhuwyubipp Ggpwywg-
pbp Gu, np uw qunuuh thnynd [hddbnbdwh
qwn tpwu L. 28 hphjwunh dnin hbGnwgningwd
56 ytiponyputinhg 19-h dnwn uljwuwnyb| Gu qunwun-
Uh wuwfunwuwu |hddbinbdw)h bpwuubn:

“wptih £ Ggpulwguby, np Jun [hd$tinkduwgh
wfunnpnadwtu UhYU dbpnnp hwdwwwnpthwy k
W sniup udwuwyubip: <. Uwnwhtu bW hwdwhbn.
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(2012) upnud Gu, np UhYU-u ogunwlwp k |hddb-
ntdwwng pUh gnpdnn wyrwunpubipp guubnt
hwdwpn, npnugnud unpdw| wyowiht Ywnnyg-
ubpp Ywpnn Gu Ewywunpbu thnthnfudwd [hub
U bwl pungdnud Gu, np Ubpnnh Yhpwnnwip Yw-
nnn £ pwptijwyt) wyhp-Gpwluwht oniunwynp-
dwl wprynwupubinp [44]:

Ubhyu-h Uhrunnrue 2AUrnruYy

Lvnrusn3usnih@3nhuuerp

UhuSNrNSUUL 64 PNRGUUL UBR

Lwngybinny  hhywunubiph dnuin - nhublghw
hwéwfu Yuwwwnpdnd £ MUL-h inbnnpnadwtu W
phnwuhwih hwdwp, unyupuy Yphupyuywu W
dwnwquwjpwihu NO thnyny hhjwunubph dnwu:
Wu hhwunubph =25%-h dnun hwjinuwpbpynid
Gu  wyrwhwugnygubiph  JdGwnwuwnmwaqubp [45]:
Qnpépuewgp hhdujwsd £ wju nbunipjwu Ypw,
np ninnigphg hnupp hwonpnwpwp wugund £
wyowhwugnygubiph wnwoht dwlwpnwy (wj-
uhupl’ MUK), wjunthbinl nbwh Juwgwsd wy-
owhwugnygubiph wywquu:

Undpwagbindh pwngltinh ntiwpnud nwnhniyn-
Inhnubph oguwgnpdnuip Ywpbih £ hwdwpb)
MUL-Gph  hwynuwpbpdwu nulyt unwunwpun:
Wuniwdbuwjuhy, nwnhnyninhnubiph pbpnieiniu-
ubipp hpwywu dwdwuwyh ywwnybipubph pwgw-
Yuwinipyntuu Gu U dhontywyht pdayniejwt |pwgnt-
ghs wuduwlwquh wuhpwdtiunnieiniup:

Ywu hpwwwpwynubp Yend pwgwuwywu
wqnwuowuwihu  hwugnygubiph  wnlwnipjwu
dwuhtu: <pduybiny gpwlwunigjuu ngjwuubph
Jpw' 3.M. dwu nbip Ynpunp b hwdwhtn. (2013)
wunnw tu, np 3 hpjwunhg 1-h dnwn ninnigpwjhu
pohoubinp hwynuwpbinynwd Gu ng MUL-nid, dhuy-
ntn MUL-h phnwyuhwt pwgwuwywu E (huntd:
Wu Yytind pwgwuwlwu wgqnwiowuwihtu hwu-
gnygubiph wwwbwnp dunwd £ wuhwulwuwih:
Luwpwynp pwgwwpnientut. wiu £, np Yuwu
lhddnnpbuwdh dh pwuh dnnbjutn, b dtq hwjwn-
uh MULp Ywpnn t ytind pwgwuwlwiu wywwnwu-
fuwu wwp;: MUL-h pwgwuwlwu phnwuhwihg
htGwnn  JGwundwh ntghnhyny hphwunubipp
wybh Yupsd wwpbhnyenu Bu niubund’ hwdb-
dwunwdé MUL-h npwlywu phnwupwiny hhywun-
ubiph htwn [46]: Cun gpwlwunipjwu nyjwub-
nh, Ytnd pwgwuwlywu wwwnwufuwuh htwpw-
ynp wwwbwnubipp Ywpnn Gu |hub] wupwyw-
pwp nwnhngpwdbhy wnyjwiubpp, nwnduwuhp-
qwd hwugnygh ufuw| hnwjwdwpwuwlwu
guwhwwnwip b yhpwpnydh upuwp MUL-tpp
unyuwywuwgdwu hwpgnud [47,48]: <Gunwgn-
wnipjniup gnyg £ ndby, np dtipht yipgnyeh db-
jwundwyny hpywunubtipp 28%-u niutigk £ MUL-

Gph Jp pwuph [pnuwywquu [49]: 3. Uwwunup
W hwdwhbn. (2008) hpwwwpwyb| Gu gjfjup W
wwpwungh dGwundwih nbd nGnwdhongutiph
nwnwfuwuhpnyentt, npwnbn  Upwup  wunnid
Gu, np MU<L-h vh pwth |pnnuywquuubp Ywu,
husp dtdwgunid £ phnwuphwih nbwpnd Ytnd
pugwuwywu wwunwufuwuh Junwugp [50]:

h384-ny UhYU-p hwonnnipjwdp ogunwagnnd-
b £ Ypdpwgbinsh pungybinnd, dbjwundwnd,
wpgwunh yghyh pwngltinnd b wy swpnpwy
unpwgnjugnipniuutipny  hhqwunubph  dnwn
MUL-tip hwynuwpbptint hwdwnp [42,51-53]: Sk-
uwwwwnybpdwu wju dbennp  fununnwfuwihg
E MUL-h ubpdppwhwunwywu wybh 62gphuin
unyuwlywuwgdwu hwdwp: Uju npnahs nbp niup
dbinwuwnwqubiph wfunnpnadwu gnpdnid W jwj-
unptu Yppwnynwd £ wjuyhuh swpnpwy unpw-
ghjwgnipniuutiph wunnpnadwtu dbe, huswhuhp
Gu Ypdpwatindh pwnglybinp [54], UbGjwundwu [55]
W unwdnpuh pwnglytinp [56]:

bhwpyt, U<-h nbuwwwwnybpdwu gnpdpu-
pwgnd puwnpnigjwu Ubennp Jund b LUS-U,
uwlwju npn2 nwnwuwuhpniejniuutipnd npw
qquyniuntniup gwdp ' wwjdwuwynpqwd |hu-
$nnpbiuwdh punhwunip punniujwd ninhubiphg
otingbnt wnlwjnipjwdp [57]: Bogphin wlwwnn-
dpwlwu nhppwynpnup Yupbijh £ atinp pbipty
Uh4U dtiennh dhongny. wju wwpg U éqphin
dGennp Ytipotipu wybih nu wytih £ Yhpwngnid
gnpéuwwund: . Unipwdwu U hwdwhtn.
(2009) gnyg Gu wnyb| dbpennh gbpwquugnipnt-
up Yndpwgtindp pwngytinh nbiwpnid nwnhnlyn-
(nhnwjhup hwdtidwun [58]: L. <hpjubu U hwdw-
htin. (2010) gnyg Gu wyb), np wju dbennny
MUL-h hwyinuwptipnuu ninhn wnhph pungltinh
ntwpnid niuh qquihnpbu wykh pwpén hwjnuw-
pbpdwu dwlwpnwy (83%), pwu nwnhnuntyhn-
ubip ogquwannpdnn dbennubpp (75%) [59]: Ywu
uwl wnjwuubp Ypdpwgbindp (97,7%) L hwuwn
wnhph pungltinh (96%) nbwpn MUL-h hwjn-
Uwpbpdwtu pwpép dwlwpnwyph dwuhu [60,61]:
Wuwhuny, wénn pyny nunifuwuhpnipniuutin
gnyg Gu wwihu, np P34 dwpytipny UhY“U-u
puwnpnigjwu owwnhdw| dtpnn t MUL-h unyuw-
Ywuwgdwu hwdwn:

U.R. Oinpphsu nt hwdwhtin. (2012) gnyg bGu
wnyt, np h48-h wnwpptip Ynugbunpwghwubiph
ognwgnpénip hubpwlwpdhp dwnwqu)pdwu
htiwn Jdhwuhtu Ewlwu wqgnbgnipniu sh nwubuntd
wunpwht YoYdwu hwwpuwywunipjwu W |hd-
$nnpbuwdh rwnpddwt wpwgnipjwu Ypw [62]:

L. Munt W hwdwhbn. (2010) hpwwwpwyb| Gu
dwpnywug U<-h yoydwu $niuyghwih nwuntduw-
uppniynLu’ ogunwgnpdtiiny h84 dwplytipny $yynin-




AJHMS | 2/11/2022

www.ahms.am

ptugbunwht mbGuwwwwnytpnd: <nhuwyubipp
wunnud Gu, np dbpnnu wuywnwug L, wmGfuuhlw-
wbu hton hpwywuwgynn U futwnn' |hdpnnpb-
Uwdh $niuyghnuw| puntpwagntinp swihbint hw-
dwp [63]:

ur3nhuLeuer
td GRAULUSNKIBNRL

Upluwphwhngwly dh 2wpp wwuwnhly Jhpw-
pnydubin hptiug wofuwwmwupnid pwqdhgu 2bip-
wnnw Gu U<-h uplnp nbpp unpdw| bW whunw-
pwlwlwu wwjdwuubpnud, huswbu uwl upnid
Gu, np [hdbnnpbuwdh quwudwt Ywuluwpgb-
(nudp  Ywpunp wwpp £ hGndhpwhwnwywu
pwnnnipintuutiph Ywufuwpgbidwu gnpdnd:

Unwowpyyt) £ UhWU dbennp h8Y4 dwnyb-
nny: Wu hwdbdwwnwpwp wuywnwug b inbjuup-

Ywwbiu hton Yuwwnwnpynn dbpnnp yhpwhwwnw-
pwunwd pny]  wwhu hpwlhwt dwdwuwyned
nbuwwwwybpt] U<-h nhuwdhy Ywpgqwyhbw-
Up b pwgwhwjinb] npw Ywnnigudpwihtu dhw-
ynpubipu nt wuub npwug hGunwgw quwuntdp:
Unyu hnnwdnd pbipgtight U<-h inbuwwwun-
Ypdwu dbpnnubph Yhpwndwu ophuwyubp' |hd-
dnnptuwdh nhuwdhy Yuwpguyhbwyp nwuniduw-
uphptiint b MUL-Gph wnbnwywjnwdp npnotint hw-
dup: Ljwpwgpywsd Gu huswybu hwdwfuwphw-
Jhu wypwynpuwynd, wjpwbu £ <wjwuwnmwuntd
ogunwgnpdynn Ynunpwuwnwujniebin:

Cwyyh wnubny h84-ny UhYU dbpnnh hw-
pwpbipwlwu unp |hubp' npw huwpwynpnipeiniu-
ubpu nt uwhdwuwthwynwdubipu wybh dwupw-
dwut nwunifuwuppbnt b yGpndtine hwdwp wu-
hpwdtiown Gu hbwnwagw hbGwnwgnunnyeniuutp Yih-
uplwywu b hnpdwpwpwlwt ywydwuubpned:
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Possibilities of using modern visualization
methods of the lymphatic system in plastic
surgery
Literature review

Karen A. Petrosyan, Paruyr A. Antonyan,
Angin A. Khachatryan

Department of Plastic and Reconstructive Surgery,
Avdalbekyan National Institute of Health, Yerevan, Armenia

ABSTRACT

Lymphatic system (LS) visualization methods which are
safe and satisfy the requirements of clinicians are very
crucial. Currently, more sensitive devices appear and new
methods have been introduced. This paper provides a com-
prehensive analysis of the main existing methods of LS visu-
alization, indicating the possibilities of application in clinical

and experimental conditions, presenting the advantages and
disadvantages of the methods. There are two groups of LS
visualization methods in general: direct or invasive (lymph-
angioscintigraphy) and indirect or minimally invasive (mag-
netic resonance, radionuclide, ultrasound, fluorescence).
The features of the methods are: sensitivity, extension, spec-
ificity, and depth of penetration into tissues. This literature
review gives a description of contrast agents and methods
through which it is possible to visualize the dynamic status
of lymphatic drainage and determine the localization of sen-
tinel lymph nodes. We describe the most acceptable visual-
ization method for use in plastic surgery to lower the rate
of complications such as edema, bruising and inflammation.

Keywords: lymphatic system, lymph flow, fluorescence
imaging, indocyanine green, magnetic resonance imag-
ing, single-photon emission computed tomography, posi-
tron emission tomography.

Bo3MoMHOCTU UCNONb30BaHUA COBPEMEHHbIX
MeToA0B BU3yanusauuu numdarnyeckoii
CUCTEMbI B NNaCTUYECKOI XNPYpPrum
JlntepatypHblii 0630p

Kapen A. MNetpocaH, Mapyiip A. AHTOHsAH,
AHrvH A. XavatpaH

Kadbenpa nnacTmyeckoin n pekoHCTPYKTUBHOW XMpypruu,
HauuoHanbHblii UHCTUTYT 3apaBooxpaHeHna um. akap,. C.X.
ABpanbeksaHa, EpeBaH, ApmeHus

ABCTPAKT

MeTtoppl Bu3yanusaumm numdpatmueckoin cuctemol (J1C),
KoTopble 6e30macHbl 1 YOOBNETBOPAIOT TPebOBaHUAM K-
HULMCTOB, OYeHb BaxHbl. B HacToALLee BpemA noasnAtoTcA
6onee 4yBCTBUTENbHbIE YCTPOIICTBA U BHELPAIOTCA HOBble
MeTofbl. B paHHoii pabote npoBeneH BCECTOPOHHMIA aHa-
U3 OCHOBHbIX CYLLEECTBYHOLLMX METOAO0B Bu3yanusauuu JIC
C yKasaHWeM BO3MOKHOCTE NPUMEHEHUA B KIIMHUYECKUX U

3KCMEPUMEHTAIBHBIX YCNOBUAX, NPeACcTaBNeHbl NpenmyLLie-
CTBa 1 HepoCTaTKM MeToAoB. B Lienom BbigenatoT e rpyn-
nbl MeTopoB Busyanusauuu JIC: npamble, av MHBa3MBHbIE
(MMmdbaHrmocumMHTUrpadpua), U HempAmble, UK ManoVHBa-
3MBHble (MarHUTHO-PE3OHAHCHbIE, PafVOHYKNUOHbIE, YNbT-
pasByKoBble, cnyopecleHTHble). OcobeHHOCTAMM METOR0B
ABMNAIOTCA: YyBCTBUTENBHOCTb, NPOTAMEHHOCTb, CrieLnduny-
HOCTb W rnybuHa NPOHWUKHOBEHWA B TKaHW. B gaHHOM nu-
TepaTypHoM 0630pe [aHO onvcaHne KOHTPaCTHbIX BELL,ECTB
1 METOA0B, C MOMOLLIbHO KOTOPbIX MOMHO BU3yanin3upoBaTh
AVMHaMUYecKoe CoCcToAHUE NMMAPOOTTOKA M OMNpeAenuTb No-
KanusaLmio CTOpoKeBbIX numMdpaTnyeckmx ysnos. OnucbisaH
Havbonee npvemnemblii MeToR, BU3yanu3aLumm Aasa UCronb-
30BaHWA B MNACTUYECKOI XMPYPrum, 4Tobbl CHU3UTL YacToTy
OCIOMHEHUIA, TaKUX Kak OTEK, KPOBOMOLTEKN 1 BOCMANEHMe.

Kntoyesbie cnosa: numgpamuydeckas cucmemd, AUM-
¢bodpeHas, cpnyopecyeHmHas momozpaghus, UHOOYUAHU-
HOBbIl 3eneHbll, MazHUMHO-pe30HAaHCHaAs momoepachus,
OOHOGOMOHHAA IMUCCUOHHAA KOMNbIOMEPHAA MOMO2Pa-
¢bus, NO3UMPOHHO-IMUCCUOHHAA MOMOPAGHUS.
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Comparative assessment of sources of
dietary salt in Armenia

Hrayr Ts. Aslanyan,” Diana M. Andreasyan, Narine D. Khachatryan
Laboratory of safety of food and non-food products, Avdalbekyan National Institute of Health,

Yerevan, Armenia

ABSTRACT

Excessive use of dietary salt is the major cause of
high blood pressure (BP), whereas a reduction in salt
intake lowers BP, reducing thereby BP-related dis-
ease. This paper presents a brief overview of compre-
hensive reviews and original articles, as well as the
World Health Organization reports that highlight the
above public health challenge and describe critical
elements of successful salt reduction programmes.
Also, the study provides experimental data on salt
levels in major salt-containing processed foods, com-
monly consumed in Armenia. Based on average con-

centrations of salt in foods, the average daily intake
of salt from products is calculated using the percent
product weight as salt multiplied by the estimated av-
erage daily intake of the product. Then, the contri-
bution (%) of each product to daily salt intake is es-
timated. The main sources of salt consumption, such
as bread, cheese, processed meat and preserved veg-
etables are recommended to be targeted for a salt
reduction programme in the country.

Keywords: blood pressure, cardiovascular dis-
ease, processed foods, dietary salt, content, consump-
tion, reduction

INTRODUCTION

It is well established that elevated salt intake in-
creases blood pressure (BP) and thereby increases
the risk of cardiovascular disease (CVD) (hyper-
tension, strokes, heart attacks, heart failure) - the
leading cause of death and disability worldwide [1-
9]. The reduction in salt intake significantly reduc-
es the BP and the risk of associated non-commu-
nicable diseases (NCD); it is considered the most
cost-effective measure to improve health [1,4,7,10-
15]. The current consumption of salt in most coun-
tries (9-12 g/day) is still more than is physiologically
necessary [12,15-17]. The World Health Organiza-
tion (WHO) has recommended salt reduction as
one of the top three priority actions to tackle the
NCD crisis [18]. At the 66th World Health Assem-
bly, it was unanimously agreed that all countries
should reduce their salt intake by 30% towards a
target of 5 g/day, by 2025 [19]. The Council of the
European Union (EU) has provided its support to
the EU framework for national salt initiatives to re-
duce salt intake [20]; most of the EU member states
recommend 2.4 g sodium (6 g salt) daily [21].

Salt reduction strategies are highlighted in nu-
merous comprehensive reviews [1,2,14,15,22-25]. By
the end of 2015, a total of 75 countries had salt re-
duction programmes, that include industry engage-
ment to re-formulate products (n = 61), establish-
ment of sodium content targets for foods (n = 39),
consumer education (n = 71), front-of-pack labeling
schemes (n = 31), taxation on high-salt foods, etc.

Legislative measures related to salt reduction
such as mandatory targets, front-of-pack labeling,
food procurement policies and taxation have been
implemented in 33 countries; 12 — reported reduc-
tion in salt intake, 19 - reduced salt in foods, 6
— improvements in consumer knowledge, attitudes
or behaviors relating to salt [24]. The majority of
programmes apply target-based approach, prior-
itizing top contributors to daily salt intake, such as
bread, cheese, processed meat products, sauces,
etc. [1,21,25-30]. Most successful programmes (in
the United Kingdom [UK] and Finland) serve as a
guide for other countries [2,15,16,22,24,26].

In 2019, at the midpoint towards achieving the
WHO target, the progress of the national salt re-
duction initiatives was reassessed [31]. A total of 96
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national programmes were identified, representing
a 28% increase in the number reported in 2015.
About 90% of the initiatives were multifaceted in ap-
proach, and 60% had a regulatory component. Ap-
proaches include interventions in settings (n = 74),
food reformulation (n = 68), consumer education
(n = 50), front-of-pack labeling (n = 48), and salt
taxation (n = 5). There has been an increase in the
number of countries implementing each of the ap-
proaches. The well-functioning programmes are
underpinned by effective surveillance systems that
monitor population salt consumption patterns and
major sources of salt in diet. Nevertheless, many
countries still lack data on key areas of salt con-
sumption, such as national salt intake levels and the
amounts of salt in local food products. These data
are essential for planning a programme that would
target the area of greatest weakness and have the
greatest impact in terms of health and investment
[8,32].

Like many countries, Armenia has been facing
a growing NCD burden [33-35]. Over the past 30
years, the NCD prevalence and related mortality in
the country have doubled. In 2020, the mortality
due to NCDs comprised 80%, and due to four most
prevalent NCDs — 70%, with CVD being the lead
cause - 47.3%, followed by cancer - 15%, diabetes -
1.3%, chronic obstructive pulmonary disease - 1.1%
[35]: factors that account for the most disease bur-
den in Armenia include dietary risks. The country is
confronted with excessive salt intake of its popula-
tion. NCD STEPS Survey (2016) found a mean salt
intake at 9.8 g/day among 18-69 aged people: 11 g/
day in men, 8.4 g/day in women [33]. In a parallel
study, sodium content was measured in urine of re-
productive age women: UNaC/UCr (Urinary Na con-
centration / urinary creatinine) ratios approximated
an average sodium intake of 5.5 g/24 h, equivalent
to a salt intake of 13.9 g/24 h [29].

The NCD/CVD prevention and control in Arme-
nia is a stated priority: several policy documents
call for a comprehensive health system response to
reduce the burden of these diseases.! Nevertheless,
there is a lack of implementable recommendations,
on which such a response should be based [34].
The country does not have maximum population
salt intake targets. There is no surveillance system
to measure, monitor and evaluate population salt
consumption patterns and the major sources of salt
in the diet; there is a lack of information on the salt
content of the main salt-containing foods, common-
ly consumed in Armenia. Therefore, we conduct-

ed an indicative study to measure, compare and
prioritize salt content in various processed foods
(PFs), so that policymakers can decide on appro-
priate priority actions to achieve salt reduction in
the country.

MATERIALS AND METHODS

Throughout 2019-2021, a total of 229 samples
of 8 groups of salt-containing PFs, such as bread,
pasta, cheeses of various types, processed meat
products (PMP), intermediates, preserved vegeta-
bles/pickles, tomato paste, and butter were collect-
ed (included in the study), out of which 194 were
delivered to laboratories of the Avdalbekyan Na-
tional Institute of Health (NIH) and “Standard Dia-
log” for direct chemical analysis of salt in the prod-
ucts. The remaining 35 samples were tested for salt
content by PF industry units, and the results were
reported to our study group (we relied on accuracy
of data from food manufacturer’s laboratories).

The daily intakes of the above PFs were estimat-
ed, and then, once an estimate of salt content for
a specific type of product was determined, the av-
erage daily intakes of salt from each product or
each group of foods were calculated. Four groups
of salt-containing PFs - bread products, cheeses,
PMPs and pasta — composed > 81% of laboratory
samples (186 of 229), due to very large variety of
PF types, having specific consumption patterns and
saltiness; for these PF groups, weighted averages
of salt content were calculated, as well.

1. Bread products. The types of bread common-
ly consumed in Armenia were classified into three
groups — premium wheat bread, first grade wheat
bread, and lavash, with consumption levels of 5.59,
1.42 and 1.08 kg/month, respectively; hence, the
total consumption of bread per capita per month
was 8.09 kg [36], and per day - 270 g. A total of
24 bakeries were randomly selected in Yerevan and
nearby marzes: the bread producers were inter-
viewed face-to-face or by phone. The questionnaire
included questions on the type of bread produced
and the amount of salt added to a 25- or 50 kg bag
of flour when making dough. The salt content in 51
samples of finished products was calculated from
the baker’s recipe (BR) dividing salt concentration
in the flour to 1.25 [22]. Besides, the salt content in
bread was assessed through direct measurement.
Bread samples - 7 in total - were collected from
7 supermarkets of Yerevan and transported to the
NIH laboratory for analysis. The original samples

1 Government Protocol Decrees: a) N3 of 29 Jan 2010; b) N11 of 24 Mar 2011; c) N50 of 27 Nov 2014; d) N4 of 04 Feb 2016,

and e) N827-L of 20 May 2021 (arlis.am).
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were popular types of bread - “matnakash” (leav-
ened bread, “naan”) and white or brown loafs.

2. Cheese products. To categorize and esti-
mate average daily intake of cheese in Armenia, the
following basic facts on cheese consumption were
considered:

» In Armenia, 95% of total cheese production is
cow milk cheese [37,38]; 85% of consumers prefer
domestically produced (saltier) cheeses [39]. Eth-
nic cheese types are Lori, Chanakh, Chechil and
Buried cheese; import substitution is promoted
through production of Sulguni, Gouda, Edam, Em-
mental, Feta, Blue cheese, Cheddar, etc. [37-39];
60 large and medium-size enterprises and small
factories operate in the sector; almost all chee-
semakers are engaged in production of Lori and
Chanakh cheeses [40].

» On average, people in Armenia consume 10 kg
of cheese per year [38,41]. In accordance with ARM-
STAT data (2012-2020), the mean + standard devia-
tion (SD) is 9.9 + 0.35 kg/year with standard error
of the mean (SEM): 0.26, 95% Cl: 9.64-10.16 and
coefficient of variation (CV): 3.54%, indicating very
low variability of cheese consumption in the country.

» Consumers prioritize semi-soft cheese Lori
(66%) and soft Chanakh (26.4%), both aged in brine;
for most consumers, Lori cheese has an optimal
combination of fat and salt that together with the af-
fordable price makes this type of cheese the market
leader [37-39]; Chanakh - the second most popular
cheese - is cheaper across the range of all types of
cheeses; it has rather salty taste. Far from ratings of
the above two types of cheeses, categorized as | and
Il groups, the remaining types of domestically pro-
duced cheeses constitute third, fourth or lower pref-
erences (altogether 7.6%): these are categorized as
Il group of cheeses - less affordable though having
a reasonably low salt content (Sulguni, Chechil, Moz-
zarella, Gouda, Cottage cheese, etc.).

3. Processed meat products (PMP). Various
types of sausages (50 samples) are categorized in
three groups according to their specific processing
technologies that determine the magnitude of salt
contents and consumption levels. The first group
makes up 80% of the total PMPs: it includes the
most widely consumed, relatively inexpensive types
of cooked sausages (Bologna type), weenie sausag-
es, wieners, and similar snacks with reasonably low
levels of salt content. The products of the Il and
Il groups are relatively salty products (these con-
tain more natural meat and are relatively expensive
products). The consumption levels of these PMP -
12.5 g [36,42] are approximated with the following
ratings 8:1:1, or — | group — 80%; Il group - 10% and

[l group — 10% of the total 12 ¢ PMPs consumed.
4. Pasta. Integrated Living Conditions Survey
data [36] indicate rather large consumption of var-
ious types of imported and locally produced pasta
(macaroni, vermicelli, spaghetti, home-made eth-
nic noodles - arishta and tatar-boraki) amounting
to 0.59 kg per capita per month. These PFs are
systemized in three groups using information on
their specific type, consumption level and saltiness.
5. Intermediates, preserves/pickles, tomato
paste, and butter, composed the rest four (sin-
gle) groups of PFs with consumption levels of 0.21,
0.81, 0.07 and 0.18 kg/month or 7.0, 27.0, 2.3
and 6.0 g/day, accordingly [36]. These are not clas-
sified across food categories within the groups and
salt content in limited number of samples for each
group is expressed as arithmetic mean, only.
Determination of the concentration of chloride
(from sodium chloride) in PFs. The sodium chloride
in all PF samples was determined through meas-
urement of the concentration of chloride ion, using
titrimetric method (with silver nitrate) in accord-
ance with the following national or EAEU standards:
» AST 35-94 - bread and bakery products,
including pasta;
» GOST 3627-81 - dairy products, including
cheese and butter;
» GOST 9957-2015 - PMP and intermediates;
» GOST 26186-84 - processed fruit and vegetable
products, tomato paste, preserved vegetables.
The final result of analysis for each sample was
the arithmetic mean of two parallel measurements.
After determining the salt content in the PFs, the
average daily intake of salt from each product was
calculated using the percent product weight as salt
multiplied by the estimated average daily intake
of the product. Values are reported as arithmetic
mean, SD, SEM (using t test) and, then, the confi-
dence intervals (95% Cl) and CV.

RESULTS

Data presented in Table 1 show that salt content in
the bread products of the three main categories var-
ies within 1.38 and 1.70 g per 100 g of the product.
The weighted average for salt content in this group
of PFs composed: (1.38x69.1% + 1.52x17.6% + 1.70
x13.3%) + 100% =1.447 £ 0.152 (or ~ 1.45 g/100 g);
this integral figure is close to the average value for
the bread of premium group, since the share of
premium breads in the total consumption of bread
products is the largest (almost 70%).

The measurement of salt in bread samples by
direct laboratory analysis showed that the content



Hrayr Ts. Aslanyan et al.

Sources of Dietary Salt in Armenia

Table 1. Average salt levels in breads calculated from “baker’s recipe” in Armenia

Consumption,

% of the total of

Salt content,

Bread category kg/month 8.09 kg/month Samples, n Mean * SD, 95%Cl CV,%
g/100 g
I. Premium wheat bread 5.59 69.1% 19 1.38 £ 0.13 1.31-1.45  9.42
Il. First grade wheat bread 1.42 17.6% 15 1.52+£0.20 1.41-1.63 13.16
lll. Lavash 1.08 13.3% 17 1.70 £ 0.20 1.59-1.81 6.47
Abbreviations: Cl — confidence interval, CV - coefficient of variation, SD - standard deviation
Table 2. Salt content of various types of cheese in Armenia
Cheese category (group) Preference rate, % Samples, n Meas:lit g%’:t;;‘f(’)o g 95% Cl CvY, %
I. Semi-soft brine cheese of Lori type, 66% 25 382 +153 3.15-4.49 401
market leader (N=1)
Il. Soft brine cheese of Chanakh type, 26.4% 25 4774118 425529 247
Ne2 bestselling cheese
Hl. 10-12 types of locally produced 7.6% 12 1.85 + 0.98 123247  53.0
cheeses with low salt content
Abbreviations: Cl — confidence interval, CV - coefficient of variation, SD - standard deviation
Table 3. Salt content in different types of processed meat products (PMP) in Armenia
PMP Categor Consumption, % Samples, n Salt content, 95% Cl
y ption, Pl€S N Mean + SD, /100 g
I. Cooked sausages (Bologna type), weenie 80% 25 933+0.30 990-2.46
sausages, wieners, and similar snacks
Il. Cooked-smoked (semi-smoked) sausages 10% 13 3.47 £0.59 3.11-3.83
lll. Smoked and dried PMPs — Basturma,
Sujukh, raw smoked sausage, raw smoked 10% 12 6.88 +1.93 5.65-8.11

fillet, neck, etc.

Abbreviations: Cl — confidence interval, SD - standard deviation

of dietary salt in 100 g of “averaged” bread was
1.33 = 0.31. This is to a moderate extent less than
the estimated value, however, can be considered
as a value of the same order, therefore, the results
from computational and experimental analyses are
approximated as 1.45 + 1.33 =1.78 =+ 2 =1.39 g/1
00 g. Then, based on the indicators of the average
daily consumption of bread products in Armenia
(270 g/day) and the average concentration of salt
in bread (1.39%), the average daily salt intake from
bread was calculated: 0.0139 x 270 = 3.75 g of
salt, which makes 38.3% of the total average daily
consumption of salt (9.8 g/day) by the population
of the country.

The Table 2 below presents salt levels in differ-
ent types of cheeses per 100 g. There is a large
variation in salt content between different types of
cheeses, as well as within the same type of cheese
(CV figures are rather high).

The salt levels in popular brine cheeses (cat-
egories | and Il) are 2-2.5 times higher than in
locally produced foreign types of cheeses. On
average, the soft brine cheese of Chanakh type
(4.77 £1.18 g/100 g) contains the highest amounts
of salt. However, the weighted average for salt con-
tent in the overall cheese product: (3.82x66% +
4.77x26.4% + 1.85x7.6%) + 100% =3.92£1.40 g
/100 g is close to the mean level of salt of semi-soft
brine cheese Lori, because of its rather large share
in cheese consumed in the country.

In Armenia, the average daily per capita consump-
tion of cheese is 27.7 g [36]. Given the percent salt
content of typically consumed cheese (3.92%), the
average daily salt intake from cheese is estimated to
be 0.0392x27.7 = 1.086 g, which constitutes 11.1%
of the mean salt intake (of 9.8 g/day) in the country.

The levels of dietary salt in various types of pro-
cessed meat products are shown in Table 3. The
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Table 4. Salt content in different types of pasta products in Armenia

. Salt content, 95% ClI

Category of pasta products Consumption, % Samples, n Mea:i g%'j ;}11 00 ¢ usingoSEM
I. Traditional macaroni and vermicelli 89.8% 6 0.080 = 0.0245 0.058-0.102
Il. Spaghetti (data recorded from package labels) 8.5% 3 0.016 = 0.0006 0.0156-0.0170
lll. Home-made noodles - arishta and tatar-boraki 1.7% 7 3.30 £ 0.53 2.86-3.74
Abbreviations: Cl — confidence interval, SEM - standard error of mean, SD - standard deviation

Table 5. Salt levels in four groups of processed foods in Armenia
Salt content,

Food group n M £ SD, g/100 g 95% Cl
1. Intermediates (semi-finished & canned meat products, cutlets, meat 19 180 +0.45 151-2.09
dumplings)
2. Pickles (raw fermented homemade and preserved vegetables) 13 2.32£1.26 1.55-3.09
3. Tomato paste 14 0.86 £ 0.38 0.64-1.08
4. Creamy and melted butter 4 0.0215 £ 0.003 0.018-0.025

Abbreviations: Cl — confidence interval, SD - standard deviation

Bread

Cheese GG 11.10%

I 6.40%
I 3.70%
i 1.30%
10.26%
10.20%
0.01%
0.00%

Pickles

PMP
Intermediates
Pasta

Tomato paste
Butter
10.00%

I 38.30%

20.00% 30.00% 40.00%

Figure 1. Relative contribution of processed foods to average daily salt intake

average salt content of different PMPs varies over a
very wide range: less salt is found in the group of
cooked (“Bologna” type) products (2.33 g/100 g),
more — almost 3 times — in the group of smoked
and dried PMPs (6.88 g/100 g).>

The weighted average for salt content in PMP
group is calculated by formula (2.33x80% +
3.47x10% + 6.88x10%) + 100% = 2.90 g/100 g.
This “averaged” indicator is close to the average
of the PMP of the first group, since its share in
the total consumption of PMP is 80%. Using the
average daily per capita consumption of PMPs in
Armenia (12.5 g) and the value of the average per-
centage of salt in them (2.9 g/100 g or 2.9%), the
average daily salt intake from PMP is estimated:
0.029x12.5 = 0.363 g of salt, which makes up
3.7% of the total average salt intake (9.8 g/day) in
the country.

Data on salt content in pasta products, present-
ed in the Table 4, show that traditional types of pasta
have highest consumption coefficients (the sum of
| and Il groups amounts to 98.3%) and lowest salt-
iness, whereas the home-made noodles are rather
salty, as salt is added to them by manufacturers pri-
or to consumer purchase. Yet, the share of the noo-
dles is minor and, therefore, the weighted average
for pasta group of PF is rather low: (0.08x89.8%
+ 0.016x8.5% + 3.3x1.7%) + 100% = 0.13 + 0.03
1g/100 g.

Given the average daily per capita consumption
of pasta products (19.7 g/day) and the average per-
centage of salt in them (0.13 g/100 g or 0.13%),
the average daily salt intake from pasta is estimat-
ed: 0.0013x19.7 = 0.026 g of salt, which is about
0.26% of the total average salt intake (9.8 g/day) in
the country.

2 More salt is added to raw material of raw-fermented PMPs to maintain their microbiological stability, since they are not sub-

jected to heat treatment.
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Salt levels in the salt-containing products of the
rest four groups of PFs, included in our study, are
presented in Table 5. It is shown that significant
amounts of salt are determined in various types
of pickled/preserved vegetables and semi-finished
meat products and somewhat less in tomato paste.
The level of salt in the butter is not comparable to
salt content in other food products and obviously
has much less contribution to daily salt intake. Hav-
ing data on average daily per capita consumption of
intermediates, pickles and preserves, tomato paste,
and butter, and the average percent salt content in
them, the average daily salt intake from them (using
the same formula) is estimated as 1.3%, 6.4%, 0.2%
and 0.01% of the total average salt intake (9.8 g/
day) by population in the country.

To summarize, the estimated salt contents of
identified industrially-processed foods jointly with
information on their levels of consumption among
Armenia’s population yielded insight into relative
contribution of PFs to average daily salt intake: re-
flected in a descending order: 38.3% (bread), 11.1%
(cheese), 6.4% (pickles), 3.7% (PMP), 1.3% (inter-
mediates), 0.26% (pasta), 0.2% (tomato paste), and
0.01% (butter) (Figure 1). The total contribution
(the sum) of the selected PFs to the total average
salt intake (9.8 g/day) amounts to 61.3%.

DISCUSSION

In Armenia, the list of salt-containing foods is
led by bread - the main staple food in the coun-
try — leaving far behind other key salt-containing
PFs, such as cheese, pickles, and processed and
semi-finished meat products.

Bread is classed as a staple food worldwide
and has been found to be a major source of die-
tary sodium [1,21,22,26,28]. In Europe, per capita
consumption of bread products (23 countries sur-
veyed) is in average 170 g/day [22]. It is high in Tur-
key (411 g/day), followed by Bulgaria and Cyprus
with 266 and 203 g/day, respectively. Less bread is
consumed in the UK, Slovenia, Italy, Austria, Spain,
Belgium, Switzerland and France - 101, 107, 121,
126, 126, 129, 132 and 137 g/day, respectively. In
the rest 12 countries, this indicator is in the range
of 142-192 g/day. The amount of bread consumed
daily in Armenia (295 g in 2018 and 270 g in 2020)
is more than in most countries of the European Re-
gion; it is very close to bread consumption levels
(around 300 g) in the countries of the Mediterra-
nean Region [1].

Bread is in the focus of salt reduction strategies,
since it provides the highest share (20-25%) of salt

compared to other PFs [21,22,24,43]. In the UK [16],
the salt content in bread between 2001 and 2011
was reduced by 20% (from 1.23 to 0.98 g/100 g),
although, it remains the largest source of salt in the
diet, providing 1/5 of the salt intake coming from
PFs, only [26]. In Ireland, Belgium, France and
Spain, bread accounts for 25.9%, 24.8%, 24.2%
and 19.1% shares of the total salt consumed by re-
spective country population [22]. Bread is also the
leading salt supplier in countries such as New Zea-
land (26%) and Australia (20%) [26].

In the Mediterranean Region (8 countries
surveyed), the average salt content in bread is
0.76 g/100 g, ranging from 0.43 g/100 g in Jordan
to 1.24 g/100 g in Tunisia with relative contribu-
tion of bread to average daily salt intake from 1.3 g
(12.5%) to 3.7 g (33.5%), respectively [1]. Kuwaitis
consume about 12-15 g of salt per day, which is
one of the main reasons for the high prevalence
of hypertension in the country: the health authori-
ties are taking drastic measures to reduce the salt
content in bread - the leading source of salt in the
diet of the population (Kuwait’s experience is being
adopted by Qatar and Bahrain) [25]. In principle,
bread is a key target for population-wide salt re-
duction as an integral component of public health
efforts to prevent CVD, stroke, and other NCDs
[1,16,21,22,26,30].

In Armenia, the total average salt intake from
bread is rather high (3.75 g, 38.3%) compared to
the contribution of bread in salt intakes in many
countries in the European and Eastern Mediterra-
nean regions due to both relatively high salt density
in bread and high level of consumption of bread in
the country. It is obvious that bread should be the
key target in the national salt reduction strategy.

Salt content in cheese in Armenia is high,
though it varies considerably between different
types of cheeses. Salt levels of widely consumed
popular brine cheeses are much higher (2-2.5
times), than salt content of locally produced foreign
types of cheeses (1.85 g/100 g): the latter are sim-
ilar to those observed in the UK, the Netherlands
and several other countries [27,28,44]. Armenians
consume in average some 10 kg of cheese per year,
which is twice less than the amount of the product
eaten by citizens in EU countries (20 kg) [45]. With
its high salt density (3.92 g/100 g), still, cheese tan-
gibly contributes to salt intake of the population:
the relative contribution of cheese to average dai-
ly salt intake in Armenia (11.1%) exceeds the share
that cheese contributes to salt intake in many oth-
er countries, such as the UK, the US, Australia,
New Zealand and Canada [27]. These countries are
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known of their long and successful history of im-
plementing salt reduction programmes with reduc-
tion targets, set for salt-containing foods, including
many types of cheese products.

Large amounts of dietary salt are determined
in PMPs (highest in dry fermented sausages/meat
snacks) and intermediates. Weighted average for
salt content in PMPs (2.90 g/100 g) in Armenia is
almost twice higher than the similar indicator in a
number of EU countries [46-48]. However, these
two PF groups together provide only 5% of salt in-
takes in the country, whereas, the PMPs themselves
are among main sodium contributors to national di-
ets elsewhere: e.g., in Europe (overall) - 16.3% [49],
in Spain - 27% [28], in Serbia - 26.9% [50], in Aus-
tralia — 10% [51]. Relatively low percentage of contri-
bution of PMPs to salt intake in Armenia is attributa-
ble to their low level of consumption (12.5 g of PMPs
per day compared with 54.7 g/day of the same food
group in Serbia [50]). Yet, PMPs and intermediates
provide in combination almost half a gram of salt to
our diets. Therefore, they can be targeted, helping
to lower the levels of the total dietary salt consumed.

Alongside with a number of salt-containing PFs
(bread, cheese and sauces), the pickles are on the
list of major sources of dietary salt [52,53]. In Ar-
menia, with average salt content at 2.32 g/100 g
and consumption level of 27 g/day, the pickled
foods provide 6.4% of relative contribution of PFs
to our average daily salt intake (that is another
626 mg of salt per day). Salt content in pickles
does not change much from country to country,
as it cannot be reduced considerably when mak-
ing brined/fermented pickles [54]. The difference
between countries in salt intake through pickles is
attributable rather to the levels of consumption of
the product. Hence, reduction strategy is focused
on their limited consumption, substitution with less
salty options, public awareness and education, con-
sumer-friendly labeling, etc. [52].

Chlorides are in a certain amount present in the
raw material of tomato paste — in tomatoes; however,
their higher concentration indicates added salt [55].
In this study, the concentration of salt at 0.86 g/100 g
(or 0.86%) slightly exceeds the standard of 0.7% set
by GOST 3343-2017 (use of salt in the production of
concentrated tomato products is not allowed). But,
since the average daily per capita consumption of to-
mato paste is only 2.3 g, this product does not make a
significant contribution (< 0.22%) to the total amount
of salt consumed by the population. Obviously, there
is no need to offer any special salt reduction measure
for tomato paste: it would be enough to follow the
requirements of the GOST, aiming avoiding a very

small, but still excessive portion of salt, entering the
body through this PF.

Pasta products are regularly consumed in large
amounts [56]. Except instant noodles, uncooked
pasta products make a food group with relatively
low salt content (20-80 mg/100 g). Nevertheless,
significant amount of salt is taken up by the food
during boiling in salted water. The content of sodi-
um in pasta cooked with different levels of salt in-
creases approximately linearly, from 2- to 10-fold,
depending on the amount of salt added to the cook-
ing water [57]. Apparently, the relative contribution
of pasta to salt intake will be far above of the share
of 0.26%, estimated in this study (especially from
pasta-based ready-to-eat dishes seasoned with pas-
ta sauces). This must be further specified, aiming
to yield helpful information for setting guidance for
caterers involved in food provision to schools and
public sector institutions.

Minor content of salt in the butter (0.0215g/100 g
or 21.5 mg per 100 g of the product) and its low
consumption level in Armenia (6 g/day), compared
with 27 EU countries (12 g/day) [58], are apparently
the main reasons for estimated low contribution of
this PF to salt intake in the country (0.01%). The
WHO [7] has provided examples of sodium content
in various foods/food groups, among which there
is a line for butter/margarine with sodium content
of 0.5 g/100 g (i.e. 1.25 g of salt per 100 g of the
product). It is obvious that further work is needed
to specify the content of salt in butters of various
types and brands (though its low consumption level
will keep the contribution of the butter to the pop-
ulation daily salt intake around 0.3%).

CONCLUSION

More than 60% of salt consumed in Armenia
comes from processed foods and is added by food
manufacturers prior to consumer purchase. Bread
is the basic component of the diet and a key source
of the dietary salt, consumed by the population of
the country. Interventions to reduce population salt
intake should target reduction of salt in bread. The
amount of salt added to bread should be standard-
ized and relevant regulations developed to guide
bakers. Setting an upper limit for salt content in
wheat bread including lavash (Armenian bread) at
1.0% is strongly recommended; salt levels at < 1%
would be appropriate for other kinds of bread.

Cheese is the second large contributor of salt
to the Armenia’s diet. Cheese and several other
salt-containing foods, such as pickles and pre-
served vegetables, as well as processed meat prod-
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ucts combined with semi-finished meat products
can be targeted, helping to lower the levels of die-
tary salt. A reduction in salt intake can be achieved
by a gradual and sustained reduction in the amount
of salt added to foods by the food industry.

Beyond the largest share of the salt contributed
to our diets through processed foods, there is ap-

parently a significant proportion of the dietary salt
that comes from the salt added during cooking or
from sauces. Regulatory measures can address salt
content of the food eaten out of home (salt add-
ed while cooking or seasoning prior to consumer
purchase). Public health campaign is needed to en-
courage consumers to use less salt.
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npoayKkToB, HauuoHanbHbIi MHCTUTYT 3[,paBOOXPaHEHNA M.
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ABCTPAKT

Vcnonb3oBaHvie NMULLEBOI CONK B Ype3MEPHbIX KO-
yecTBax ABMAETCA OCHOBHOW MPWUYMHON MOBbILLEHHOMO
aptepuanbHoro pasneHua (AlLl), a cokpaiieHue ee no-
Tpebnenuna cHuaet ALl u, TeM cambIM, CHUMKaeT pWCK
pa3ButuA ceasaHHbIx ¢ Al 3aboneBaHuii. B HacToALeld
paboTe npepcTaBieHo KpaTkoe ob6oblieHue Bceobbem-
noLwmMx 0630pOB M OpUTMHANbHbIX CTaTeld, a Takke Te-
MaTUyYeckux Loknapos BcemupHoii opraHusaumu 3ppa-
BOOXpPaHEHWA, OCBELLAloOLLUX YKa3aHHyo rnobanbHyo
npobnemy oOLLLECTBEHHOIO 3[,paBOOXPAHEHNA U OCHOB-

Hble 3NeMeHTbI CTpaTernii, HanpaBneHHbIX Ha COKpaLLie-
Hue notpebnenua conu. lNpuBeneHbl Takie pesynbTathl
ornpefeneHnsa ypoBHeii oMM B OCHOBHbIX rpynnax cone-
cofiepiaLLMx NPOMbILLNEHHO 0bpaboTaHHbIX MULLEBbIX
npofyKkToB, 0bbl4HO MoTpebnAembix B ApmeHun. Ha oc-
HOBE CPEAHMUX KOHLEHTpaLKii Conu B NULLLEBbIX NPOAYK-
Tax, paccynTaHo CyTo4Hoe NoTpebieHNe Conmn U3 Kamao-
ro NPoAyKTa, UCMonb3ya NPOLLEHTHOE CofiepXaHne conu,
YMHOMEHHOe Ha OL,eHOYHOe CpefHecyTo4Hoe noTpebne-
HWe MpopyKTa Ha AyLly HaceneHusa. 3aTem, paccyuTaH
BKnag, (%) Kaxporo npoaykta B CPefHee CYTOYHOE Mo-
Tpebnenne conu. OcHOBHble UCTOYHUKK MOTpebneHus
Conu, Takue Kak xieb, cblp, roToBble MACHbIE MPOLAYKTbI
M KOHCepBMPOBaHHbIE OBOLLM NPeAoKeHbl B KavecTse
LeneBblX 0ObEKTOB [/1A BKFOYEHUA B NPOrpaMmy Mo co-
KpaLLleHuto notpebneHnsa conun B CTpaHe.

Kntoyesbie cnosa: apmepuansHoe OasneHue, cep-
OeyHo-cocyoucmoe 3abonesaHue, NPOMbIWAEHHO 00-
pabomatrHbie nuujessie npodyKmbl, NULYEsas coflb, Co-
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ABSTRACT

Introduction: Headache is one of the most com-
mon complaints worldwide with a lifelong prevalence
of 96% in the general population. The worldwide
prevalence of secondary headaches is estimated to be
18%. Running an extensive work-up, including imag-
ing and blood tests are not recommended in every
headache patient, since the risk of false-positive re-
sults and incidental findings is high. The SNNOOP10
list was proposed to identify red flags for secondary
headaches. “Pattern change or recent onset of new
headache” is one of the red flags in SNNOOP10.

Case Report: The patient in this case report pre-
sented to the outpatient department with a history of
3-day-long very severe headache. She had never ex-
perienced a similar headache and did not have any

chronic diseases. Neuroimaging showed evidence of
cerebral venous sinus thrombosis. Hyperthyroidism
was also detected and was assumed to be an associat-
ed factor for the cerebral venous thrombosis due to a
possible increase in procoagulant and antifibrinolytic
activity. Antithrombotic, anticonvulsant, antithyroid,
symptomatic and supportive therapy were initiated.
The patient was discharged on day 14 with mild head-
aches and no neurological deficit. At three-month fol-
low-up, the patient had no complaints with no pathol-
ogies on the computed tomography scan.
Conclusion: This case showed the effectiveness
of SNNOOP10 approach in emergency situations in a

patient with a new onset headache.

Keywords: secondary headache, red flag, hy-
percoagulable state, hyperthyroidism, SNNOOP10

INTRODUCTION

Headache is one of the most common complaints
worldwide with a lifelong prevalence of 96% in the
general population [1]. According to the 3rd edi-
tion of the International Classification of Headache
Disorders (ICHD-3), all headache disorders are
classified into two major groups: primary and sec-
ondary headaches [2]. The worldwide prevalence of
secondary headaches is estimated at 18% [3]. Many

headaches are benign and short-lasting, without the
need for any treatment. However, every specialist,
who deals with headaches, should be very careful,
as headaches can be the primary and the only sign
of a serious and sometimes even a life-threatening
disease. The mnemonic SNOOP and the newer ver-
sion SNNOOP10 including Systemic disease, Neo-
plasm in history, Neurological dysfunction, abrupt
Onset, Old age, Positional nature of headache,
Pregnancy and other features (Table 1) were pro-
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Table 1. SNNOOP10 list of red and orange flags [3]

Ne  Sign or symptom Related secondary headaches (most relevant ICHD-3b categories) Flag color
1 Systemic symptoms including fever ~ Headache attributed to infection or nonvascular intracranial disorders, Red*
carcinoid or pheochromocytoma
2 Neoplasm in history Neoplasms of the brain; metastasis Red
3 Neurologic deficit or dysfunction Headaches attributed to vascular, nonvascular intracranial disorders; Red
(Including decreased consciousness) brain abscess and other infections
4 Onset of headache is sudden or Subarachnoid hemorrhage and other headaches attributed to cranial or Red
abrupt cervical vascular disorders
5 Older age Giant cell arteritis and other headache attributed to cranial or cervical Red
(after 50 years) vascular disorders; neoplasms and other nonvascular intracranial
disorders
6 Pattern change or recent onset of ~ Neoplasms, headaches attributed to vascular, nonvascular intracranial Red
headache disorders
7 Positional headache Intracranial hypertension or hypotension Red
8 Precipitated by sneezing, coughing, Posterior fossa malformations; Chiari malformation Red
or exercise
9 Papilledema Neoplasms and other nonvascular intracranial disorders; intracranial Red
hypertension
10 Progressive headache and atypical ~ Neoplasms and other nonvascular intracranial disorders Red
presentations
11 Pregnancy or puerperium Headaches attributed to cranial or cervical vascular disorders; postdural Red
puncture headache; hypertension-related disorders (e.g., preeclampsia);
cerebral sinus thrombosis; hypothyroidism; anemia; diabetes
12 Painful eye with autonomic features  Pathology in posterior fossa, pituitary region, or cavernous sinus; Tolosa- Red
Hunt syndrome; ophthalmic causes
13 Posttraumatic onset of headache Acute and chronic posttraumatic headache; subdural hematoma and Red
other headache attributed to vascular disorders
14 Pathology of the immune system Opportunistic infections Red
such as HIV
15 Painkiller overuse or new drug at Medication overuse headache; drug incompatibility Red

onset of headache

*Orange for isolated fever.

Abbreviations: HIV — Human Immunodeficiency Virus, ICHD-3b - International Classification of Headache Disorders 3b.

posed to easily detect red flags for secondary head-
aches [3]. “Pattern change or recent onset of new
headache” is one of the red flags in SNNOOP10 list,
and the prevalence of this phenomenon in head-
aches is not known [3]. From 8.2% to 40% of pa-
tients in different studies had headaches as the only
symptom of a serious disorder (thrombosis, brain
lesion or tumor). In these patients, the accurate di-
agnosis was delayed for 9+6.7 days [3]. Therefore,
it is of ultimate importance to attempt to distinguish
between the primary and secondary headaches at
the initial visit of a new patient.

In this article, we report a case of cerebral ve-
nous sinus thrombosis (CVT) in association with
previously undiagnosed hyperthyroidism and pre-
senting with severe new-onset headache as the only
symptom of CVT.

CASE REPORT

A 50-year-old, right-handed female presented
to the outpatient department at “Vanadzor” Med-
ical Center (Vanadzor, Armenia) with a history of
three-day-long very severe headache with episod-
ic nausea and a single episode of vomiting. She
denied any severe headache or chronic disease
prior to the current episode. The headache was
unresponsive to non-steroidal anti-inflammatory
drugs (NSAIDs). The neurological examination
was normal, except that the patient appeared rest-
less and exhausted. The patient refused the com-
puted tomography (CT) scan due to financial diffi-
culties. Ibuprofen 800-1200 mg was prescribed,
and the patient chose to be discharged despite
given advice.
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Figure 1. Computed tomography (CT) scans of the patient — axial view:
a. first CT, “dense triangle sign” (red arrow), b. follow-up scan (3-month after discharge).

Figure 1. Contrast-enhanced magnetic resonance imaging (MRI) of the patient before treatment:
a. axial view, b. sagittal view. Thrombosis of superior sagittal and straight sinuses (arrows).
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Two days later the patient was re-admitted to
the emergency unit with the same complaints. She
stated that the headache became worse during the
last two days, at the morning of admission she had
involuntary shaking movements in her right arm
and its weakness. An urgent CT scan without con-
trast was performed which suggested a thrombo-
sis of the superior sagittal, straight, and left trans-
verse sinuses (Fig. 1a). The patient was referred
to a specialized hospital for further evaluation and
management.

Three hours later the patient was admitted to
the neurological department at “Erebouni” Medi-
cal Center (Yerevan, Armenia). Upon examination,
the patient was confused and disoriented. There
were no other abnormalities on neurological ex-
amination. Magnetic resonance imaging (MRI) of
the head (1.5T) with contrast enhancement (Fig.
2) and CT of paranasal sinuses were performed.
MRI scan showed thrombosis of the superior sag-
ittal, sigmoid, left transverse sinuses and proximal
part of the left internal jugular vein, meningitis
(diffuse accumulation of contrast in meninges),
and inflammation of the right maxillary sinus. CT
scan confirmed right-sided maxillary sinusitis.
There were no signs and symptoms of infection
and inflammatory processes (normal white blood
cells and body temperature). Pathological labo-
ratory findings revealed anemia (low hemoglobin
9.5 g/dL [normal range: 12-16], red blood cells
2.67x1012/L [normal range: 3.92 to 5.13], hema-
tocrit 24.5% [normal range: 36-48]) and low level
of thyroid stimulating hormone < 0.005 plU/mL
(normal range: 0.5-10). Other laboratory findings
(rest of complete blood count, clinical urine tests,
blood chemistry, prothrombin time, INR, CRP,
ANA, Anti-ds-DNA, Anti-B2-Glycoprotein 1gG/IgM,
ANCA, tests for DNA polymorphisms in thrombo-
sis-related genes Fll and FV) were unremarkable.
Antithrombotic therapy with enoxaparin 0.6 mg
bid and warfarin 2.5 mg/day started immediate-
ly. Acetazolamide 500 mg/day and Levetiracetam
1000 mg/day was also prescribed. Six days lat-
er the patient was stable, with mild to moderate
headaches. She was sent back to “Vanadzor” Med-
ical Center for further treatment. Antithrombotic
(warfarin 6.25 mg with INR control between 2-3),
anticonvulsant (levetiracetam 1000 mg - 250 mg,
discontinued on day 7), antithyroid (thiamazole
10 mg qid) symptomatic and supportive therapy
was performed. The patient was discharged 8
days later with mild headaches and no neurolog-
ical deficit. Warfarin 6.25 mg, bisoprolol 2.5mg,
thiamazole 10mg qid, and paracetamol 1000 mg

in cases of severe headaches were prescribed. At
three-month follow-up, the patient had no com-
plaints with no abnormalities on CT scan (Fig. 1b).
Warfarin was discontinued 6 months after the in-
itiation. Thiamazole was continued and monitored
by an endocrinologist.

DISCUSSION

In patients with headache without any red flags
present, imaging, and laboratory work-up are
usually not indicated if the patient is evaluated
thoroughly by a medical doctor who is aware of
the red flags [4]. Thus, running a standard pack
of studies, including imaging and blood tests, is
not recommended in every patient, since the risk
of false-positive results and incidental findings is
high. In a prospective study with 3655 non-acute
headache patients, only 14.5% of patients had red
flags present leading to neuroimaging in which
only 2.1% of scanned patients (0.3% of all par-
ticipants) were found to have imaging abnormal-
ities [5]. Similar results were found in other ret-
rospective and prospective studies [3]. In 2003,
the mnemonic SNOOP was suggested followed by
SNNOOP10 in 2019 [3] (Table 1), meant to help
physicians navigate in possible secondary head-
aches. The sensitivity of red flags is known; howev-
er, their specificity and predictive values are also
necessary to investigate.

The probability of detecting a secondary head-
ache is higher in emergency departments, where
headache can be the primary and the only symp-
tom [6]. In such circumstances, using red flags
facilitates decision-making process easier for a
physician. CVT is an uncommon cause of stroke.
It can be caused by various conditions of hyperco-
agulable state (infections, autoimmune, traumatic,
latrogenic, etc.) [6]. Headache, focal neurologic
deficit, mental status changes, and seizures are
common signs of CVT [6]. Symptoms can be non-
specific, and a native CT scan can be non-inform-
ative. The diagnostic methods of choice are MR-
and CT-venography. The “dense triangle sign”
(hyperdensity of the thrombosed sinus [Fig. 1a]
can be found as the only sign in many cases on a
non-contrast cerebral CT scan, which should not
be missed [7].

Hyperthyroidism is a common condition with
various signs and symptoms. Several studies sug-
gested the role of hyperthyroidism in hypercoag-
ulable states. Increased factor VIIl was suggested
as the main reason [8]. Thus, hyperthyroidism may
be associated with cerebral venous thrombosis in-




AJHMS | 2/11/2022

www.ahms.am

cluding the current patient. The association of CVT
and hyperthyroidism was first described by Kaliebe
in 1913 [9]. Almost 50 cases have been reported
so far [10-15]. However, these cases are rare, and
systematized studies have not been performed yet.

CONCLUSION

We describe a 50-year-old previously healthy fe-
male patient with a thrombosis of the superior sag-
ittal, sigmoid, left transverse sinuses, and proximal

part of the left internal jugular vein as a possible
consequence of previously undiagnosed hyperthy-
roidism. On the initial examination the only symp-
tom was severe, new-onset headache, which was
not responsive to any NSAIDs. The use of red flags
from the SNNOOP10 list helped to make a correct
diagnosis and initiate appropriate treatment as
soon as possible.

Nothing to disclose
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CunbHas ronoBHaa 6onb Kak MOHOCUMINTOM
Tpombo3a uepebpanbHbix BEHO3HbIX
CMHYCOB: OnuncaH1e KIMHMYeCKoro cnyyas c
adpdpeKTMBHBIM UCNONb30BaHMEM MOaXoAa
SNNOOP10

Fapuk Eranad', Acmuk Caprcan?, Mapvnam MaHykaH?,
leHpuk LyTtu3, CamcoHn Xauvatpan*s

'0TpeneHne Heponoruu, BaHaasopckuii MeanunHCKKiA
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20Tpenenve Hesponorun, MeauumHckuii LeHTp DpebyHu,
EpeBaH, ApmeHus

3latckuit ueHTp ronoBHoii 6onn, OToeneHne HeBponoruu,
HauuonanbHas bonbHuua - Moctpyn, dakynbret
3[1paBOOXpPaHeHNA U MeJULMHCKUX HayK, YHUBepcuTeT
KoneHrarena, Moctpyn, [aHus

“Kacpeppa HeBponorum u Helipoxvpypruu, HaumoHanbHbIi
MHCTUTYT 3[ipaBooxpaHeHna um. akap,. C.X. ABganbekaHa,
EpeBaH, ApmeHus
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ABCTPAKT

BeeneHue: lonosHaa bonb ABnAeTca ogHoin n3 Hanbo-
nee pacnpocTpaHeHHbIx anob Bo Bcem mupe. E€ pacnpo-
CTPaHEHHOCTb Ha MPOTAMEHWUU BCeli MU3HWU COCTaBNAET
96% cpean HaceneHua B uenom. [lo oueHkam, pacnpo-
CTpaHEeHHOCTb BTOPUYHbIX FONOBHbIX Honelt Bo Bcem Mupe
coctaBnsaet 18%. MpoBenenue TwiatenbHoro obcneposa-
HWA, BKIOYaA BM3yanusauuio U aHanusbl KPOBW, He pe-
KOMEHOYeTCA KamAoMy MauMeHTy C ronoBHoii 6onbto, no-
CKOJbKY BbICOK PUCK NIOMHOMONOMUTENbBHbIX pPe3ynbTaToB
u cnyyaiiHbix Haxonok. SNNOOP10 6bin npepnoxeH ana

BbIABJEHNA KpacHbIX (pnamKoB BTOPUYHBIX FON0BHbIX 60-
neii. “U3ameHeHVe naTTepHa UNN HeflaBHee NoABNEHMe HO-
BOI1 ronoBHo 6011M” — 3TO OAMH M3 KpacHbIX hnaxKkos B
cnucke SNNOOP10.

Knuuuyecknii cnyuvaii: MaumeHTKa B 3TOM KIMHUYe-
CKOM cnyyae obpaTunacb B ambynaTopHoe OTAeNneHue C
#anoboii Ha o4eHb CUNbHYIO FONOBHYIO 60Mb B TeyeHwe
nocnefHux Tpex gHei. OHa HUKOrAA He UCMbITbIBaNa no-
no6HoI ronosHoii 601 U He cTpajana HUKaKUMK XPOHU-
yeckumm 3abonesaHuammn. HelipoBusyanmsauma nokasana
npu3Haku Tpombosa LepebpanbHbIX BEHO3HbIX CHUHYCOB.
Take 6b1n 0bHapyeH r’MnepTUpeos, KOTopblil, Kak Npeg-
rnonaranocb, ABNAETCA COMYTCTBYIOLLMM (haKTOPOM TPOM-
603a LepebpanbHbIX BEH U3-3a BO3MOMHOIO MOBbILLIEHUA
MPOKOArynAHTHOW U aHTUPUOPUHONUTUYECKOW aKTUBHO-
ct1. Bbina Hauata aHTUTpoMbOTUYECKaA, MPOTUBOCYAO-
pOKHaA, aHTUTUPEOWAHaA, CHUMMTOMATUYecKad U MOA-
AepmuBatowan Tepanua. lNauveHTka 6bina BbinucaHa Ha
14-1 peHb c nerkuMu ronoBHbIMM 601AMU U OTCYTCTBUEM
HEBPONOTMYECKUX HapyLleHwii. Bo Bpema TpexmecAaYHOro
KOHTPO/IbHOTO BM3UTa y HEE He ObINo HUKaKMX *Kanob,
Ha KOMMbOTEPHOW ToMOrpadhum HUKaKkuMx natonoruii ob-
HapyeHo He 6blo.

3akntoueHune: 70T cnyyaii nokasan ahHPeKTMBHOCTb
SNNOOP10 B 9KCTpeHHbIX CUTYaLMAX y NaLuueHTa ¢ BHOBb
BO3HMKLLEN ronoBHOI 6onblo.

Knroyesbie cnosa: smopuyHas 20108HaA 6onb, Kpac-
HblIli ¢haxokK, 2unepkoazynayuoHHoOe coCMosHUe, 2unep-
mupeos, SNNOOP10
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J.‘fi' 2{,}11!?121::11111};.””[, fnrf" 2mm£‘pfr £ ﬂf;ffmf.r *‘f]}.ﬂnu{; Jm-';rni:

zl'iUrltpurnf;'pmrﬁif‘;mfr wmplhibpft pdoljwlwl i funnanp kg puofom -
f,-"ln.'-'.ru_.-'f:'.-y e’ T (frmu_pg fo‘ﬁf“ﬁ‘l'!"l’l["l__‘y 2liliplph Furufih ﬁ'), I .l?f-r
i f e - gfrinnelpusts, «ihpplion profuligulpmefdpudp:

”-ch.rf Flivn frunacnned gopdnal 147 pocd iy (gr;fjizuuf;:uf; I .u.':r_u.:.u.-';-u.lf-')J
umfl,."mrm'qm-';'.,l_.,..-,..f;.f;i;f;!,c, Fubilpmpnidwlyuts (1958 ,‘B'r,{:u!:;mﬁfrg}" le winadpnnpn-
qfrnlpmis (19671 Pafsalyunstafrg ) Prerlprepinliandnlip:
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dnud bty & pdplpulpuls acuncdfwpunliihp [’b{rﬁ.mfuurf_. [bE i jwhaul, Nunefrus-
ned, Fyfrguinul b Pwuuﬁqugwpnuf}.- '

Swhpwmbmacf puly 261 pdfpllibp (1966 [F.) ndih Lo glpmlpu®s U2 fusu-
wuwlwing pdfphf fngnod, 351-p wpupglhumpfby b «lhnmgguinpuilucfl g qh-
pr.ullmfrgfrffil .ﬁtp(}gmflszr.m[r

bplywpwidyw whpwupp wyfuwmwipf b wylummwipw il pupdp npmlyf
Swdwp 1958 Fﬁtdmzﬁ:mmnqirﬁpﬁ m‘pn‘{mf} I mz]ummwr[wpd‘.[: wpbpranbiug ﬂmnifi-
g

Fo‘z):am.g-mf; hwgpbpf whywpwyfudut b dne Luwpghpacd whibpfpblipp
il puin b

gff‘rﬁwﬁﬁzm & wfbpfr i pdlizhiibpf auguplby npesljadfnpd wi ,;m.uj'_rft-
Pugibph, qumguwlwh pdplmblwh Sfpdiuplhibpl pdlphhbpl Fudime wbighiprh
wagwSnif by fugphpn:

Fﬂ"lz-ﬁwl&mf} inpunfwpin pdfipliibpl whpuwpwafunalp ubp L wrgfroglie fug-
dulpbpuly, np wpwghlu wwphbbphh upeljwabgdf fiul Shmuwguigned wifgog-
e frls lf-ﬁ'pwgalﬁ 2pgwkbhpf (puwm ploalpyod o Piodfr) pdhalitihpny w18 uaif oy ifs
wugulnfméncf gndip :

MEJULUUHCKHE KAIPBI, BbICLIEE U CPELHEE
MEAHUWUHCKOE OBPA3OBAHME H YCOBEPIWEHCTBOBAHUE
BPAYEW B APMEHUH

P. C. MAPCAJLIAHAH

PE3IOME

Mo panubiM na 1 siusaps 1964 r. B Apmauckoii CCP npoxusanio 2069,0
THICAY YeNIOBEK, B TOM YHC/Ae—TIOPOACKOe HaceaeHne—1124,2 (54,3%), censb-
Cioe nacenenne—944,8 teicay (45,7%). ]

B chereme secex Bepomers Apmsimnckoit  CCP paGoraer 5900 Bpaueit
(1966 r.), B Tom umcse 518 cromarosoros. ITo nanusm 1965 r., Ha Kaxapie
10 Teicau skureneir pecnyGauku npuxoamiocs 26,6 Bpaueil. HTOT NOKazaTeb
PaBen 8 Tpysun 32,0 B AsepGaitmxane—22.2 g cpeniiem no Colozy—19,4.

B 1965 r. B pecny6inke paGotaso 14.256 meaunuHCKUX paGOTHHKOB, &
l{ CHCTemMe Mumnmucrepersa 3apasooxpanenns—13.000 paGoTHHKOB cpejHe-
FO Meauuuuckoro nepconana, B ToM uncie 3018 na cene. '

Mcuu[;i? Olnoro ppava B pecnyGauke npHxoaurtes 2.8 PabOTHHKOB CpeaHero
HCKoro nepconana (1963 r.), B ropogax—2.2, B cenax—9,5.

> “::;“‘::Iﬁﬂue 10 Toicau HaceneHus npuxoautcs 66,8 paGoTHHKOB Gpejsie-

ity Ckoro mnepconaaa (1964 r.). 70,39 Bpaueil pacnyGauKu-»KEH-
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Upcsao CPEAHEro MEJAHIHHCKOro nepcoHasa pacTeT M3 roja B rof, XoTd
TeMnbl POCTA 33 NMOCJIEAHHE 3—4 rofia CHHSHINCE.

HecmoTpa Ha TO, YTO B CeJIbCKHE MECTHOCTH M3 roja B roj Hanpasasior-
¢f pce Gosibllie Bpaueil, 0liaKko elle BeJHKa TeKyuecTh Bpaueii—u3 (paiio-
o p ropoAa. Tak, Hanpumap, B 1961 r. B paiionsl Guil HanpaBaeHB! Ha
pagory 179 Bpaueil, a ocsoGoauanch or paGorei—I132 Bpaua; B 1962 .
Guino nanpasiaeno 199, ocsoGonnancs—209.

B uensx YcoBeplulencTpoBanusi Bpaueii, Ha Gase umesuerocs npu Epe-
BaHckoM MEAHUHHCKOM HHCTHTYTa (aKkyJabTeTa YCOBEpIUEHCTBOBAHHS B
1963 r. 61 opranudosan Muerutyr ycopepuieHCTBOBaHHsi Bpaueil. Ha ka-
dempax MHCTHTYTA, HA TaK HA3bIBAEMBLIX «PabOUHX MECTAX» H Ha KpaTKo-
cpounbix KYPCaX TDPOULIH  CMeNHANH3HPOBAHHYIO  NMEepEnojroToBKY: 3
1960 r.— 325, B 1961 r.—338, b 1962 r.—466, B 1963 r.—401, B 1964 r.—
772, p 1965 r.—898 Bpaveit,

Insi MOArOTOBKH Cpejliero MeAHUHHCKOTO TNepcoHasna B pecnyGanke
nmeercs 5 MEAHUHHCKHX yunauuy (B Epenane, Jlenunaxane, Kagaue, Juan-
wane, Bacapreuape).

B 1966 r. 261 Bpeueii pecnyGaukn HMeaH 3BaHHE 3aCAYIKEHHOTO Bpaua
Apmsanckoit CCP.

Opnako HMEETCs! ellle MHOro 3ajiay B pacnpejeeHHH MEAHUHHCKHX Kail-
pos. HeoGxonumo GoJbllle mockiiaTh Bpaueil Ha KYpChl NepenoAroTOBKH,
oGecreuuTh KaZApamMH BaKaHuTHple mecTa Bpaueil B CeNbCKHX MEAHUHHCKHX
yupexaeHHsx. Pacnpenenenne monoaplx CnelHanHCTOB-Bpayeil Hal0 MPOH3-
BOAHTH TAKHM 00PasoM, uroGnl B MpeACTOsLLHE oAbl YMEHbLHTb, a 3aTem

i MOJIHOCTBIO YCTPaHHTL HecoorpercTBHMe B ofecrmeueHHH pailoOHOB Bpauami
TI0 YHCHY JKHTEJIei.
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<NuUoLLrr ssuuuusr

» hudpwagpwlwu (Editorial)

» Ophghuw) hnnywd (Original research)
» Ywpbd hnnygwd (Short communication)

> SGpwlwunipiwu wluwply (Review)

» Yhuhlwywu nbwp (Clinical case)

» Lwdwly fudpwgpht (Letter to the Editor)
» Ubluwpwunipiniu (Commentary)

» Lwuwnnty hnnjwd (Special article)

» Nintignyg (Guideline)

nnywdh wmbuwyp whwp k ugk hnnwdu ninupyt-
(hu' . bwdwyh Subject nwownnd wnwehu htinhuwyh
wqqwuywu htiwn dtywntkin (oppuwy, Petoyan — Review):

MULULRLEM <NUTLENPL

Cunhwunip mbuuplulwu ywhwugubp

» Pniu hnnjwdh nbipunwiht dwup npwdwnpb
ElGYunpnuwghu duny (k. thnuinny Ywd Yphsny), «docr»
Ywd «docx» duwswithny (Word duwy)):

> Ljniph Eoh swihp' A4:

» Ttwownbpp (margins)' 1.5 ud pninp Ynndiphg:

» Eobinhu soqunwgnnsti page number U header:

» Eowwwlytiph hnnuwdubipp (footnote) Yuwwnwnb
62gnhuwn, Spwigpuwih, wy| ng el dEinpny:

» Shtpuwnwjhu nwowp' dby untuwyny:

» Ujniph Eobipl wnwug $ntwjht uwpubiph W
gniuwynpdwu (background picture, background color):

» Swnwswthp' 12 pt:

» Swnwwnbuwlp' gwulwgwsd Unicode
nwnwwnbiuwl (op.' Tahoma, Sylfaen, GHEA Grapalat Jwud
GHEA Mariam:

» «dwfur», «wo» W «ytuinpnu» hwjwuwnpnifubipp
Ywuwnwpbi align-h dhongny (align left, align right, align
center, full justify), wj| ns b pwgwwnny (space) Ywd
tab-ny:

» Luwpwynpnigjwt nbiwpnid funtuwihti text box-
Gph L word-art-h Yhpwnnidhg:

» Qoquwagnndti macros-ubip:

» Unynwwlubipp, gpudhlutinp, gdwanptipp,
uywpubpp L pwuwaubpp npwdwnpb] bwl wnwuéhu
duy(tip)ny.

» Ulwpubiph nbwpnd' wWUBU wWwnybpu
wnwudhu' jpg, jpeg, png, tiff, tif, psd, eps, ai
Ywd pdf duwswihny' huwpwynphuu
wdtbwpwnpép npwyny:

<NUoLErh CLAKULNR YUNNKSYUTL

Qwtnbuph pninp hnnjwdsubkph

YEpwpbpyuwy

» Jdbpuwghp

» <bnhuwyubip

» Jwuwwntjniuubip

P> UnUwnwlwnwihtu hbnhtwy W Ynunwlinwhu
wnyjwiubipp

» Udihnthwghp' gpywd hnndwsdh hhduwlwu
\tqyny

» <hduwpwnbp (wnwybjwgnyup' ybg)

» <nnywdh hhduwlwu dwu

» Cunphwlwniejwu funup (Acknowledgements, Lieti
htinhuwlubpp gwulwuntd Gu)

» Cwhtiph pwfudwt dwuht hwjnwpwpniejniu

» Lbnwgnunnigjwt dpuwtuwynpdwu wnpnip,
brebt wnyw &

» <nnwfubip (Qwpb| pun hnnwénid hnybint
htippwywuntejw)

» Udithnthwgpbp W hhduwpwnbp dinw Gpynt
(igniubipny

» Unntuwy(utip)

» Ljwpubip' wbwnp £ ninupyybu wnwudhu,

hwuwnty wwhwugubphtu hwdwwwwnwufuwu (nbu
Uwfunpn pwduntd):

Unwoht koh pwnwnpnipintu

b ywhwugubp

» Jdbpuwghp. wnwybjwagnyup 25 pwn, wdpnnow-
wbu Usdwuinwnny, funtuwthb) hwwwynwfubiphg U hw-
wnnty bpwuubiphg

» Lbnhuwyubp. |phy wagwuntup b wujwu-hwypwu-
Jwu uygpuwwnwnbpp, op.' Mewnnwu 4.U.

» Jwunwwnipiniuubp' hwdwpwlwwd hbnhuwyh
wuntupg htwnn gnighsny. Uty htnhuwyp Ywpnn § ugk
uh pwuh hwuwnwwnnientu, uwlwju wnwohu htipehu
ugynud £ wyu, npu wdkuwYwpunpu £ hnnwédh ujnyesh
htwn Yuwywsd (op.' Mbwnnjwu 4.U.1)

» Unuwnwlwwihu-htnhuwy, nph wuntuphg U hwuwnw-
winLpjwu hwdwphg htwnn Ynpdh * hwunwnnienwiubiph
quitiyhg htiwin Yuuh wyn htinhwlh phy wuniup b
Ynuwnwluwihtu nyjwiutipp (htinwfunu, bi.-thnuwn L wyju)
(op." Mawnywu 4.U.1,%)

» <nnywdh pwnwpwuwl' pniu mbipuinh (Ubpwdni-
Rintuhg dhlgl igpuljwgnugynits) pwnbinh pwwyp

» Unjnuwlubiph pwuwy

» Ljwpubiph pwuwy

<nnrhuLer

nnudubipp Yugdtiihu Yhpwnynd £ hwdwpwuinid
wnbpuwnnid pun hwunhwbhnugjwt' pwnwinwup Gw-
Ywgdtipnud® Yewnwnpnigjwu upwuubphg wnwy' hbwnl-
Jw| ophuwlubipny. beb Ublu £ [3], Geb tpynwut &U'
[3,6] Yw [3,4], huy bt vh pwuhul Gu hpwp htwnlhg'
[3-6], fuwnp wnwppbpwy' [4,7-9]:

<nnwfubpp hwdwwwwnwufuwubiguti AMA n6hu (AMA
citation style):

<nnywsé wwppbpwlwuhg
» Uklhg uhtsl tg htnhtwlutp.

Khachatryan SG, Ghahramanyan L, Tavadyan Z, Yeghi-
azaryan N, Attarian HP. Sleep-related movement disorders
in a population of patients with epilepsy: prevalence and
impact of restless legs syndrome and sleep bruxism. ] Clin
Sleep Med. 2020;16(3):409-414.

Abrahamyan DO, Gazarian A, Braillon PM. Estimation
of stature and length of limb segments in children and
adolescents from whole-body dual-energy X-ray absorpti-
ometry scans. Pediatr Radiol. 2008;38(3):311-315.

» 3np L wykih htnhuwyutp.

Topuridze M, Berg C), Dekanosidze A, et al. Smokers'
and Nonsmokers' Receptivity to Smoke-Free Policies and



Pro- and Anti-Policy Messaging in Armenia and Geor-
gia. Int ] Environ Res Public Health. 2020;17(15):5527.
Published 2020 Jul 30.

Udpnnowlwu gppph hnnud

Aminoff MJ, Greenberg DA, Simon RP. Clinical
Neurology, Sixth Edition. United States of America:
McGraw-Hill Companies;2005:1-401.

Gnph qyfup hnnui L .
Verrier RL, Mittelmon MA, Autonomic Activity and Circu-

latory function During sleep. In Kryger MH, Roth T, Dement
W. Principles and Practice of Sleep Medicine, Fourth Edi-
tion. United States of America:Elsevier Inc; 2005:1161-1170
hunbpubwnwjhu Egh hnnud
Sfuwynp k9. Unnnowwwhnipjw wggwihu
huuwnhwnun. http://nih.am/am. THthinywé £ ubwuntidptiph
21, 2021.

<Uusnhry MULULRLGEN cUS <NJuUoLErh

ssuuuutrh

Uwnnpl ptipdwé Gu hnnwdubippu yGpwpbpnn
hwuwnty wwhwugubpu pun hnnjwsdh wnbuwyh:

Ophghuw| hnnjwdéubp (Original research)

Ophghuw] hnnywdubpnid ubpluwjwgynid Gu ghunw-
hGunwgnunwlwu woluwwnwuph wpryntupubpp, hwdw-
wwwwuluwu ypdwlwgpwlwu ybpindnipjwu ubpyuw-
jugdwdp:

Pwgh punhwuntp Yunnigwdpwihtu pwdhuubphg,
hnnywdh hhduwlywu dwup pwnlugws £ hbnlyw
Gupwpwdhuubiphg.

» Lbpwdnipiniu

» Ubpennubp

» Upnyntupubip

» Luuwpynwd

» Gqpwlwgnip)ntu

Udihnthwaph dwywy' 300 pwn (3 |Ggniubpny):

<nnywdh dwyw;' 3000-5000 pwn (sh ubpwnnud
wnwohu Eoh wwpniuwynienitup, wdihnthwgptipp,
hnnwfubpp W wnynwwyubpp):

<nnudubiph wnwybwgnyu pwuwy' 40 (wbwp §
aqub| huwpwynphuu pwpd bW gpwiunuynn gpulwunt-
pjwu hnntd Ywwnwnb):

Urgnuwlubp Whwd uwpubp' punhwuntp wnw-
ybijwgnuyup 6:

Uwpé hnnyjwsubp (Short communication)

Ywpé hnnywdubpnid ubipyujwgynwd 5u ghnwhbunw-
gnunwlwu wotuwwnwuph wpryntupubipp, hwdwwwunwu-
fuwu ypdwlwagpwywu gbpndnipiwu ubpjujwgdwdp,
Gpp npwup hnppwdwyw| bu:

Pwgh punhwunip Yunnigywdpwihtu pwdhuubphg,
hnnjwdh hhduwlywu dwup pwnyugws £ hunlyw
Gupwpwdhuutinhg:

» Lbpwdnieyntu

» Utipnnubp

» Upnynitupubip

» Lutwpynwd

> Ggpwlwgnientu

Udthnthwapp dwywy' 200 pwn (3 (Ggniubpny):

<nnywsdh dwyw)' 1500-3000 pwn (sh ubpwnnid wnw-
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ARTICLE TYPES

» Editorial

» Original research

» Short communication

> Review

» Clinical case

> Letter to the Editor

» Commentary

» Special article

» Guideline

The type of article from the above list should be
indicated in the “Subject” field of an e-mail along with the
surname of the first author (for example, Petoyan - Lit-
erature Review). Send your article to the following email:
info@ahms.am.

REQUIREMENTS FOR ARTICLES
General technical requirements:
> Page size: A4.

» Margins: 1.5 cm on all sides.

» Do not use page numbers and headers on pages.

» Use footnotes accurately with software, not manually.

» Text field with one column.

» Pages without background images and coloring
(background picture, background color).

» Font size: 11 pt.

» Font type: any Unicode font (for example, Tahoma,
Sylfaen, GHEA Grapalat or GHEA Mariam).

» When aligning “left”, “right”, “justified” or “center”,
use alignment function (align left, align right, align center,
full justify) and not space or tab.

» Avoid using text boxes and word-art if possible.

» Do not use macros.

» Provide tables, graphs, charts, images and formulas
with separate files.

» In the case of figures, provide every image sep-
arately: in jpg, jpeg, png, tiff, tif, psd, eps, ai or in pdf
format, with the highest possible quality.

» Send the Word file (DOC or DOCX format) of the
article text and all other files (tables, images, etc.) by
e-mail to info@ahms.am.

GENERAL STRUCTURE OF ARTICLES

For all the articles of the journal, the Word file
should have the following structure:

> Title

» Authors

» Institutions

» Corresponding author’s full name, phone number
and e-mail address

» Abstract written in the main language of the article

» Keywords (maximum 6)

» The main body of the article

» Acknowledgments (optional)

» Conflict of interest statement

» Source of research funding if available

» References (sort by appearing order in the article)

» Titles, Authors’ names, Institutions, Abstracts and
Keywords in two other languages (the AJHMS will assist in
translations if unfamiliar to authors)

> Tables

» Figure legends

» Figures must be sent separately in accordance with
special requirements (see above).

Composition of THE TITLE PAGE and requirements:

» Title: maximum 25 words, avoid abbreviations and
special characters

» Authors: full surname and initials, e.g. Petoyan V.S.

» Institutions: numbered in index after the name of
the author. One author can mention several institutions,
but firstly mentioned is the one most relevant to the arti-
cle’s material (for example, Petoyan V.S.1,2)

» Corresponding author should be mentioned in
the author list with an asterisk [*] after the institution
number(s) (e.g. Petoyan V.S.;1,* or Gichunts K.0.1,2,*).
Corresponding author’s full name and contact information
(phone, e-mail, etc.) should be placed after the affiliations

» Word count: the number of words in the original
text (from introduction to conclusion)

» Number of tables

» Number of figures

REFERENCES

While forming the reference list, the sorting is made
by their appearing order in the article, in square brack-
ets, before the punctuation marks, with the following
examples: if one [3], if two: [3,6] or [3,4], and if several
following each other: [3-6], mixed version: [4,7-9].

Match the links to the American Medical Association’s
(AMA) citation style.

Article from the journal:

» One to six authors

Khachatryan SG, Ghahramanyan L, Tavadyan Z, Yeghi-
azaryan N, Attarian HP. Sleep-related movement disorders
in a population of patients with epilepsy: prevalence and
impact of restless legs syndrome and sleep bruxism. ] Clin
Sleep Med. 2020;16(3):409-414.

Abrahamyan DO, Gazarian A, Braillon PM. Estimation
of stature and length of limb segments in children and
adolescents from whole-body dual-energy X-ray absorpti-
ometry scans. Pediatr Radiol. 2008;38(3):311-315.

» Seven and more authors

Topuridze M, Berg CJ, Dekanosidze A, et al. Smokers’
and nonsmokers’ receptivity to smoke-free policies and
pro- and anti-policy messaging in Armenia and Georgia.
Int ] Environ Res Public Health. 2020;17(15):5527.

» Full book reference

Aminoff M), Greenberg DA, Simon RP. Clinical Neurol-
ogy, Sixth Edition. United States of America: McGraw-Hill
Companies;2005:1-401.

» Book chapter reference

Verrier RL, Mittelmon MA, Autonomic Activity and
Circulatory function During sleep. In Kryger MH, Roth
T, Dement W. Principles and Practice of Sleep Medicine,
Fourth Edition. United States of America: Elsevier Inc;
2005:1161-1170

» Internet page reference

Main page. National Institute of Health. http://nih.am/
am. Accessed September 21, 2021.



SPECIAL REQUIREMENTS ACCORDING
TO ARTICLE TYPES

Original research

The original studies present the results of the research
work by showing the relevant statistical analysis.

In addition to the general structural sections, the main
part of the article consists of the following subsections:

« Introduction

e Methods

e Results

«  Discussion

«  Conclusion

Abstract word limit: 300 words (in 3 languages).

Article word limit: 3000-5000 words (does not include
title page content, abstracts, references and tables).

The maximum number of references: 40 (use up-to-
date and peer-reviewed literature).

The maximum number of Tables and/or Figures: 6.

Short communication

The short communication is reserved for the results
of the research work, presenting the relevant statistical
analysis, when they are small in size.

In addition to the general structural sections from
above the main part of the article consists of the following
subsections:

. Introduction
. Methods
. Results

o  Discussion

o  Conclusion

Abstract word limit: 200 words (in 3 languages).

Article word limit: 1500-3000 words (does not include
title page content, abstracts, references and tables).

The maximum number of references: 20 (use up-to-
date and peer-reviewed literature).
The maximum number of Tables and/or Figures: 3.

Review

An overview of the literature is a conscientious and
evidence-based summary of the data on a given topic.

Abstract word limit: 300 words (in 3 languages).

Article word limit: 3000-8000 words (does not include
title page content, abstracts, references and tables).

The maximum number of references - 80.

The maximum number of Tables and/or Figures: 6.

Clinical case (Case report)

Abstract word limit: 200 words (in 3 languages)

Article word limit: 1500 words (does not include title
page content, abstracts, references and tables).

The maximum number of references: 15 (use up-to-
date and peer-reviewed literature).

The maximum number of Tables and/or Figures: 3.

In addition to the above-mentioned requirements, clini-
cal cases must be accompanied by a completed and signed
consent form from the patient.

Letter to the Editor

Article word limit: 750 words (does not include title
page content, references and tables). No abstract needed,

Maximum number of references: 5 (use up-to-date and
peer-reviewed literature).

Maximum number of Tables and/or Figures: 1.

At the discretion of the Co-Editors-in-Chief, some
deviations from the abovementioned requirements
are possible, as well as the publication of other types
of articles.

Please, follow and bring the submitted articles as close as possible to the suggested format in order to
speed up the editing process. We look forward to your articles.

AJHMS Editorial Office
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