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Bio eonosnoco pedaxkmopa From the Editor — in — Chief

JIKAPCHKHUHU BICHUK

Kypnan Ykpaincbkoro jgikapcskoro topapuctsa IliBHiunoi Amepuxu (156)
Journal of the Ukrainian Medical Association of North America (156)

Bio eonosnoeco peoakmopa
[ITaHOBHI KOJETH!

JlackaBo mpoCUMO 10 HOBOTO BUITYCKY JKYPHaTY Y KpalHCBKOTO JIIKPCBKOT'O TOBAPHCTBA
[TiBHiuHOT AMepukH - «Jlikapchkuii BicHUK». J[BoMoBHUI BU «JIiKapchbKOrO BiCHUKa
CIIPSIMOBAaHUI Ha OJHY I'aJy3b JIIKYBaHHs IOXOAMTH Bij pitneHHs1 Acambuei neneratis 2008
PoKy 11100 3a0€3MeYnTH Mi>KHAPOAHUM 0araToJUCIMILTIHAPHUM YUTadaM JO0CTYII J10
YHIKQJIBHOT'O YKPaiHO-aHTJIOMOBHOT'O (0aXx0BOTr0 MEIMYHOI0 JKYpPHAIY.

3 METOI0 HIMPOKOT0 PO3MOBCIOIKEHHS HAYKOBO-MIPAKTUYHUX MEIMYHHX JaHUX Ha Oiaro
XBOPHUX YChOT'O CBITY, fane uucio "Jlikapchbkoro BicHUKA" MiCTHTh pedepoBaHi CTaTTi Ipo
VHIKaJIbHI BUMAJIKH, & TAKOK OPUTIHAIBHI JOCIIPKEHHS, JOMOBHEHI KOPOTKUM OTJISIIOM
KHHTH, icTOpil Y KpaiHCHKOTr0 JIiKapChOoro TOBAPUCTBA Ta HOBUHAMH. «JIiKapChKHid BICHUK Y.
156 crnipsiMoBaHuii 10 HEBPOJIOTiT, MICTUTB OIJIs/T YKpaiHO-aHIIIiHChKOT Bepcil JlopiaHacbkoro
imocTpoBaHoro menuuHoro cinopurka 2007 poky Bunycky (30 Bupanus) ta onuc 150-pivus
XapKiBCbKOr0 MEIMYHOr0 ToBapucTBa. «Jlikapchkuit BicHHK» 4.156 — 1ie Mo€eTHeHHS 3yCHITb
BU3HAYHHX aBTOPIB Ta YICHIB PEIKOJIeril.

CnoziBaemocs, 1110 HOBHI BUITYCK «JIikapchbKoro BiCHHKay JOLIIBHUN 1 Oyie Bam kopucHrM
y Baiii nociysi xsopum. [1lupo 3anpouryemo Bac 1o criBmpalii Ta uekaemo Ha Balll Biryk!

From the Editor — in — Chief
Dear Colleagues!

Welcome to the newly formatted Journal of the Ukrainian Medical Association of North
America, JUMANA. In this new bi-lingual format each issue focuses on a specialty to follow
the 2008 UMANA Assembly of Delegates decision to provide JUMANA’s international
multi-specialty readership a unique scientific Ukrainian - English medical journal.

With intent to broadly share academically practical medical information for the benefit of
patients world — wide, this new JUMANA is a collection of peer-reviewed reports: selected
cases and original research, complimented with briefs of book review and Ukrainian medical
association history, as well as news. JUMANA 156 focuses on Neurology, includes an -
editorial review of the 2007 Ukrainian - English version of Dorland's Illustrated Medical
Dictionary (30th edition) and shares the principled history of the Kharkiv Medical Society.
JUMANA 156 is the product of distinguished and globally diverse authors and editors.

We hope you find the new JUMANA enriching to your care of patients and warmly welcome
your feedback and collaboration!

JUMANA 4 Jlikapcokuii icHuK
Vol. 52, No. 1 (156) Pix 52, u. 1 (156)



[HCYNBT—HE TINBKU B IOXIJIOMY Billi

M. I'puyenax

Oznaou eunaoky

Case Report

IHCVYJIBT — HE TIVIBKH B ITIOXHWJIOMY BIIII
Mapis I'punensik
IIpuBatHoi nexsaTpuyHoi npakThku B [Tapk Pumx
ITapk Pumxk, Inunoit CLIA

STROKE - NOT ONLY IN OLD AGE

Maria R Hrycelak, MD
Park Ridge Pediatrics, Park Ridge, IL USA
prpl218@shcglobal.net

OCHOBHI CKApPIrW. YHCJICHHI BHIIAIKH
MOCITTYBaHHS JIIBOi HOTH Ta PyKH

Ictopisi: “BL” — ne niBunnka Baroro 3010
rpamiB, Tpyma kpoei 0+, HapomKeHa
IUISIXOM TTOBTOPHOTO KECapeBOro PO3THUHY
Ha 39 THKHI BariTHOCTI, Big
cepoHeraTUBHOI MaTepi 3 rpymnoto kposi 0+.
[Tomorn ©0e3 ycKIaiHEHb, ONIHKA 3a
mkainoro APGAR npu HapomkenHi 9 i 9
(muB. Tabn. 1). Marip Oyaa 370pOBOIO,
pomviHHa  ictopis  0e3  0COOJIMBOCTEH.
HoBoHapopkena Burisgana noope g0 36
TOOVH JKUTTH, KOMM Yy HeEl HPOSBHINCH
JICKIJIbKa BUIAJKIB TIOCIIYBaHHS JIIBHX
KiHIIBOK. J[iBY4MHKY OyNnO mepeBeneHo [0

Chief Complaint - multiple twitching
episodes of the left leg and arm

History: “BL” is a 3,010 gram, blood type
0+, female delivered by repeat C-section at
39 weeks gestation to a 0+, serology
negative mother. APGAR scores were 9 /9
with no complications at time of the
delivery. See table 1. The mother was
noted to have no medical problems and
family history was unremarkable. The
newborn was doing well until 36 hours of
age, when she was observed to have
multiple twitching episodes of the left leg
and arm. The patient was transferred to the
neonatal intensive care unit (NICU).

BiJIisIEHHS HEBIIKIaHOT JIOIIOMOT !

HOBOHAPOJDKCHHX.

Tadauns 1 | Hlkama APGAR Table 1 APGAR score
Bursin 3abapBieHHs MIKipH Appearance Skin color

ITynee YacroTa ceprieOuTTs Pulse Heart rate
I'pumacu BiarmoBiap Ha Ha MOAPA3HUKH Grimace Response to stimuli
AxrtuBaicth | ToHyC M’s13iB Activity Muscle tone
JluxaHHs YacTora AUXaHH Respiration Respiratory rate

Taommusn 1 — la. Ikama APGAR. Ile
MPaKTHYHUE Crmoci0  OuiHIOBaHHSA — (Pi3MYHOrO
CTaHy  HOBOHApPODKCHUX  oxpasy  Micid
HApOKEHHS, SIK OpaBwio, Ha 1 i 5 xBuiuH
*kuTTs. Oninka 3a mkanow AIITAP — ne gucio,
SIKE  BU3HAYAEThCS HA  IMIACTaBi  YacTOTH
CEepLEeBOro OUTTS, NMXaNbHUX 3yCHIUIA, TOHYCY
M’s13iB, KpacKd MWIKIpM Ta BIPYXy Ha IJIETKUit
JOTHK KaTeTepoM [0 Hi3zApi. 3a KOXKHY 3 O3HaK
HapaxoByetbes 0, 1 um 2 Ganu, TOMy HalBHIIA
OIIIHKA, sIKa Bi/IMOBiZa€ HAMIIIIIIOMY CTaHy - Iie
10. 3BuuaitHa omiHka 3a mkamow Amrap € 8/9
ab6o 9/9 mns 370pOBOI AUTHHM 1 O3HA4ae, IO
JIUTHHA Majia OLiHKYy 8 a0 9 B mepiri XBUIHHI
KATTS, 1 9 Ha m'aTiii  XBHIMHI  SKHTTSL
Hajiuacrime ominka 3HmkeHa Big 10 dwepes
3a0apBIICHHS HOBOHAPOKEHOT TUTHHU. [7]

Table 1 — la. APGAR score. A practical
method of evaluating the physical condition of
a newborn infant shortly after delivery, usually
at 1 and 5 minutes. The APGAR score is a
number determined by rating the heart rate,
respiratory effort, muscle tone, skin color, and
response to a catheter gently touched in the
nostril. Each of these objective signs can
receive 0, 1, or 2 points for a maximum best
score of 10. The usual Apgar score is 8/9 or 9/9
for a healthy baby. This means the baby had a
score at one minute of age of 8 or 9, and at five
minutes of age had a score of 9. Points are
usually taken off for the baby's color.”
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Stroke - not only in Old Age M. Hrycelak
Taoauns Omninka =
la O3Haka 0 1 2
. . Tim0 MOBHICTIO
3abapBieHHs bnakutha, Tino poxeBe, pyKH i
Burnsan . . . pOXKEBE, B TOMY
LIKIpU omina HOT'H OJTAKHTHI S
YHCJI1 KIHI1BKH
Tystbe Yacrora Anitpoxi Menm 100 ynapis B )106p(?, oiemie 100
CepLeBoro OUTTS XBUITHUHY yaapiB B XBIWINHY
I'pumacu Binnosize Ha bes Bignosini | ['pumaca / KpuBIsIHHS [Tnau
MOJPa3sHUKHU
. . Crnalxwmi, . geﬂm STHHARIL - A rypmi pyXH BCix
AKTHUBHICTE TOHyC M s31B o KIHIIIBOK, MAJIbIIB PYK 1 . .
MJISIBUH Hir KIHII1BOK
Juxanbue . [ToBinbHO, HepiBHE CunbHu# miay,
JuxaHHs AHITpOXH o .
3yCHJ'IJ'Iﬂ JAUXaHHS, cna61<1m miagy P1BHE IUXaHHSA
Table 1a SCORE _ _1 )
SIGN - - -
. Completely pink
Body pink, hands : . ’
Appearance COLOR Blue, pale and feet bluish |nclud_|r?g
extremities
Pulse HEART RATE None Less than .100 beats| Good, over }OO
per minute beats per minute
. RESPONSE TO .
Grimace STIMULI (REFLEX) No Response Grimace Cry
Some flexing of .
Activity MUSCLE TONE | Limp, flaccid extremities - Active mo"e”?e.”t
: of all extremities
fingers, toes
Respiration RESPIRATORY None Slow, irregular | Strong cry; regular
P EFFORT breathing; weak cry breathing
Orasa:  BWSBICHO, IO OWTHHA J00pe Physical exam: revealed a well -
BrojloBana i Maa HopmanbHuii Burysaa. He nourished normal - appearing female
Masia Topstukd. i BiTampHi GyHKINI Oymu B newborn in no obvious distress. The

MeXax BikoBOi HopmH, cTabimpHi. Ilim wac
OISy OUTHHU CIOCTEPITaUCS eIli30AnTHi
MIOCIITYBaHHS JIiBOI PYKH Ta HOTH. YWHHHKH,
110 MOCUIIOBAIM a00 3MEHINYBAIN HAMA[H,
HE BUABIISJIUCE.

MoxnuBi npuumHu: Bumagkm mnomiOHMX
HamajaiB, MOXYTh BUHHKATH TP Pi3HHX
3aXBOPIOBAHHSX, 30KpeMa

1. TpaBMaTHYHOMY KpOBOBHIJIMBI MOJIOTIB

2. AHAaTOMIYHHX BIIXUIEHHIX

patient was afebrile. Her vital signs were
normal for age and stable. Observation
found the child to have intermittent
twitching episodes of the left leg and arm.
No factors were noted to aggravate or
spontaneously relieve a twitching episode.

Possible causes: Seizure - like episodes
can occur in a variety of illnesses /
diseases including:

1. Traumatic hemorrhage from delivery

2. Anatomic abnormalities

JUMANA
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[HCYNBT—HE TINBKU B IOXIJIOMY Billi

M. I'puyenax

3. Incynbti

4. Cermcuci

5. MerabomigHUX XBOpOOax

OO0cTemxeHHs: be3KOHTpacTHa KOMII'IOTEpHA
tomorpadist (KT) mo3ky (puc. 1) He BusiBHIIa
O3HaK MyXJIMH, KPOBOBWJIMBIB UM 1H(APKTIB.
[loBHe oOcCTexeHHS Ha Cercuc, MO
BKJIIOYAJIO KIJIHIYHI aHaJl3u KpoBi, IIOCIB
KpOBI Ta cedyi, IIONEPEKOBY IyHKIIIO 3
mociBoM Ha Oakrepii Ta BipycH, GpapOyBaHHS
3a I'pamom, moNiMepa3sHOK JIaHIIOTOBOIO
peakuito (IIJIP) na Bipycn repriecy Ta
SHTEPOBIPYCH, HE BHUSIBWIO BiIXWICHb Bij
HopMmu. [loBHWI  MeraboiiuHuil  BUA
(BrIrOUArOYM TJIFOKO3Y Ta Kajblliid) OyB
HopManbHUM. Exokappiorpama takox Oyma
HOPMAaJIBHOIO.

Ha MIOYaTKOBI 16-xaHaJIBHOI
enekTpoeHcedanorpadii (EET) Oyno
BIJIXWJICHHS - CHaliKu B IpaBili CKPOHEBil
Jomi MIPOSIBUITUCH OJTHOYACHO 3
NIOCIITYBaHHSIM HOTH Ta IIMOKaHHS I'y0aMu) —
puc. 2 (momiOHMH 3amMc BiJ 1HIIOTO
XBOPOTO). MarHiTHO-pe30HaHCHA
tomorpadiss (MPT) 3 BHYTpIIIHOBEHHUM
KOHTpacToM  (TrajonmiHiym), sKy Oyio
NPOBEACHO Yy Bimi 56 TONMH, BHUSBMIA
1H(QAPKT NEPUBEHTPUKYIISIPHO 1 B 0a3abHUX
raHriisx npasopyd (puc. 3)

3. Stroke

4. Sepsis

5. Metabolic disease

Work-up: Non-contrast computer

tomography (CT) scan of the brain (Fig. 1)
was performed and read as negative for
masses, hemorrhages and infarcts.

A complete septic workup including a
complete blood count (CBC), blood
culture, urine culture, lumbar puncture
with bacterial and viral cultures, gram
stain, herpes simplex virus and enterovirus
polymerase chain reaction (PCR) were
performed and all results were normal. A
comprehensive metabolic profile
(including glucose and calcium) and urine
for amino acids were drawn and reported
as normal. An echocardiogram was read as
normal.

The initial 16 channel EEG was abnormal
with spikes noted in the right temporal
brain with concomitant seizure activity -
leg twitching and lip smacking. Fig. 2
shows similar EEG findings from another
patient.

An MRI with intravenous gadolinium
contrast was performed at about 56 hours
of age and revealed a right periventricular
and basal ganglion infarction. (Fig. 3)

Pucynok (Puc.)1. Figure (Fig.) 1:
Hopmansna KT. CT scan within normal.
JUMANA Jlikapcokuii icHuK
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Stroke - not only in Old Age

M. Hrycelak

Medscapea wWww.medscape.com

FPY=F7 v it S et AP A p st s e s VAN o
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TaoTh A e M ANV A A e WA i)

T5=0]  Pentmtlmm s i v A A A A AP A AW

FP2-Fg

Puc. 2 (iHmmit XBOpHid).
Criaiiky y npaBiif
CKPOHEBIi 70T

Fa-Ta MWW NN N uand N i e Fig. 2 (of a different

patient): Right temporal

TamTe AN NN N M (06 spikes present.
] p p

Te-0p e e A A e A e sl P

Puc. 3.

Indapxr 6a3aabHUX
TaHryiiB OUIA TpaBoro
OOKOBOTO  IITYHOYKA
MO3Ky (3a MPT).

AHaTi3 JaHUX i ocTaTrouyHMii AifArHo3:
[NepuHaTanbHuil 1HCYIBT (32 BU3HAUCHHSIM,
BUHHMKa€E MiX 28 TIWXKHAMHU Tectaiii Ta 7
JIHEM TICIISI HAPOKEHHS) 3yCTpiyaeThes y 1
3 4000 HoOBoHapomkeHux. Hamamm €
HAKOUIBII THIIOBUMH KITIHIYHUMH TIPOSIBAMH,
BUHUKAIOTh Yy 12% XBOpHX, MCIsI 4YOro
CIIOCTEpITaeThCsl TIMOTOHIA Ta MIIABICTB.
PerpocnekTBHO Ha iHPApKT MO3KY MOXYTh
BKa3yBaTH MOPYLIEHHS PO3BUTKY a00 03HAKU
remimape3y. UWHHHKIB PH3HKY apTepiaiib-
HOTO iHCYJBTy 0Oarato, 30Kpema, BpOIKeHa
MaTojorist  cepilst, iH(eKHii EeHTPaIbHOI
HEPBOBOI CYCTEMH, IMOPYLICHHS IUIALICHTH,
nerigpaTamis Ta acikcis IpHU HAPOMKEHHI.
Tpombodinis y MaTepi Y OWTHHH, IO
cnpuurHeHa OpakoM (akTOpiB  3CiIaHHA
KpOBi YM MYyTalisIMU T€HIB, SKi iX KOAYIOTb,
TOPSIT 3 CHHAPOMAMH IIiIBHIIICHOI B’SI3KOCTI
Ta JereHepariii IIANeHTH MOXYTh 301ITbIITy-
BaTH MOJJIMBICTD YTBOPEHHS TpoMOy, II0
MIPU3BOJUTH JI0 IMIEMIYHOTO 1HCYJBTY. IPH

Source: Semin Neurol © 2003 Thieme Madical Pu

Fig. 3:

Right periventricular
and basal ganglion
infarction (by MRI).

Data analysis & definitive diagnosis:
Perinatal stroke (defined as occurring
between 28 weeks gestation and 7 days of
age) occurs in 1/4000 births. Seizures are
the most common presenting symptom
occurring in 12% of patients followed by
hypotonia and lethargy. Retrospectively,
failure to reach milestones or development
of hemiparesis could indicate presence of
an infarct. Risk factors for an arterial
ischemic stroke are multifactorial and
include heart disease with congenital
defects, central nervous system infections,
placental disorders, dehydration and birth
asphyxia. Maternal or neonatal
thrombophilia due to deficiencies or
mutations  in  coagulation  factors,
hyperviscosity syndromes as well as
placental degeneration can increase the
risk of thrombus formation resulting in a
ischemic stroke. Blood analyses for
disseminated intravascular coagulation
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[HCYNBT—HE TINBKU B IOXIJIOMY Billi

M. I'puyenax

MIEPEBIPIIKPOBI HA TUCEMiHOBAaHE BHYTPIMI-
HBOCYIUHHE 3CiJJaHHS, aKTUBHICTh MPOTEiHIB
C ta S, antutpom6in I, neiinencekuii gax-
Top V Ta TOMOIMCTEIH HE BHSBJICHO BiJIXH-
JIeHb BiJ HOpMU. J[OCHTiDKEHHS Ha MYTaIlifo
reny npotpomOiny 20210A ta JlelineHCbKY
MyTallito ¢pakropa V Oyau HETATUBHUMHU
JlikyBanns: “BL” orpumyBama BHyTpil-
HEOBEHHHMHM  aMINIWIIH, TIeHTaMIIUH Ta
AIMKIIOBIp yepe3 72 rofl. KOJIH CTaJIo BiJOMO
mo yci mociBu HeratuBHi. Crodatky
npusHaumiy Jiopaszenam (0,1 mr/kr), i, Koiau
Hanajy MPUIHHWINCH, HAaBAaHTAXWIN (heHO-
OapbitaigoM (20 MI/KT) 3 MOANBIIOK if-
TPUMYIOUOIO 1103010 5 Mr/kr/mo0y. Ilpors-
roM TiepeOyBaHHS B JIiKapHi HamaziB Oijble
He Oymo. JliBuMHKa TmoOYaja CaMOCTIHHO
XapuyBaTHCh Ha 3 JI€Hb JKUTTS , JIKyBaHHS
OyJ10 IpOZIOBXKEHE YCTHUM (heH0OapOiTaioM.
Ionasnbme crnocrepe:keHHsi:  [liBUMHKY
BUIIMCAIM 3 JiKapHi Ha (eHoOapOitam. B 1
Mic ii 3HOBY OIVIAHYJIM HEBPOJIOT Ta Mexiatp.
IToBropra EET" y 4 TiokHi He BUABHIIA O3HAK
HamajiB. @Di3uuHi JaHi Ta  PO3BUTOK
BIMOBIAMIM BiKy Wi 4ac oriusny y 2
MICSILIIB.

BucHoBku: [HCYnbT € BiJHOCHO IONIMpE-
HOI0 MPUYMHOIO HamagiB y HOBOHAPOI-
KeHuX. Xo4ya HeBpOJIOriuHuN AeIlUT MOXKe
OyTH TSDKKUM, TPUYUHM IHCYJIBTIB HOBO-
HAPOJKEHUX 3aJIALIAFOTHCS HEBIIOMI.
[Mpubmussao y 60% Bunaaxis iHGApKT HE Ma€e
HEBpOJIOTIYHUX  HacHiakiB.  ['omoBHOIO
METOI0 JIIKYBaHHS IIIEMIYHOTO IHCYJIBTY
HOBOHAPO/DKEHUX € BIAHOBICHHS KpPOBO-
IUTMHY Ta TOJIMIEHHS IOCTa4YaHHs KUCHIO.
JocmimkeHs CBiA4aTh MO HAsBHICTH Oomaii
OTHOTO 3 TPOTPOMOOTHYHUX (HAKTOPIB Y
Oimpmn HDX 65% XBOpHX 3 IHCYJIBTaMHU
HOBOHAapokeHux (tabm. 2). Xoua y
JOPOCITUX BUKOPUCTAHHS TPOMOOITHIHUX
3aco0iB, TakWX SK TKAaHUHHAH aKTUBATOP
IUTa3MiHOTEHY, BHUSABWIOCS €()EKTUBHIM,
TPOMOOII3UC Yy HEMOBIST 3aJHINAETHCS
JOCTIIOBUM BTPYYaHHSIM.

[Ipoxomars HOCTIKEHHS JIKYBaJIbHOI Tilo-
TepMii HOBOHAPO/KEHHX 3 METOK MOKpa-
IIeHHA (YHKIIOHAJIBHOTrO BUCHiay. Ilepimim
1 HAOLIBIIUM 3 JOCTIIKEHb TaKOTO THITY €

(DIC), protein C and protein S activity,
Antithrombin 111, Factor V Leiden and
homocysteine levels were drawn and all
were found to be within normal limits.
Assessment for prothrombin gene mutation
20210A and Factor V Leiden gene
mutation were also negative.

Treatment: “BL” received intravenous
Ampicillin, Gentamycin and Acyclovir
until all cultures were reported negative at
72 hours of age. Initially Lorazepam (0.1
ma/kg) was given and when seizure
activity stopped the patient was given a
loading dose of Phenobarbital 20mg/kg
and continued on a 5mg/kg daily dose. No
further  seizures  occurred  during
hospitalization. Patient began oral feedings
on day 3 of life and was continued on oral
phenobarbital.

Follow-up: The patient was discharged
continuing on phenobarbital and was seen
at 1 month of age by the neurologist and
pediatrician. Repeat EEG at 4 weeks of
age showed no evidence of seizure
activity.  Physical examination and
development were appropriate for age at
the 2-month check - up.

Key points: Neonatal stroke is a relatively
common cause of neonatal seizures.
Although neurologic deficits can be
severe, the etiology of neonatal stroke is
unclear. About 60% of infants have no
neurologic sequelae due to infarction. The
primary objective in the treatment of
neonatal ischemic stroke is to re-establish
obstructed blood flow to improve oxygen
supply.

Studies have shown the presence of at least
one prothrombotic risk factor in over 65%
of neonatal stroke patients (Table 2).
While the use of thrombolytic agents such
as tissue plasminogen activators has been
found to be effective in adults, the use of
thrombolytic agents in neonates remains
experimental.

Studies are underway to evaluate the use of
induced hypothermia in newborns to
improve functional outcome. The first and
largest study of its kind ever published is a
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Stroke - not only in Old Age

M. Hrycelak

MDKHapoJHe 0araToleHTpOBE PaHIO0Mi30Ba-
He KJIHIYHE JOCTiKeHHs 225 miTei 3 uepe-
MHO-MO3KOBOIO TpaBmoro (UMT), siki mepe-
OyBalM y AWTTSYMX BiJIUICHHSX HEBIKJIA-
HOi jomomord. Y Bimi 6 micsiis, 32 (31%) 3
102 niTeli 3 Tpynu TimorepMii Malld HECHIPH-
SITJIMBI HACIIIKK y TopiBHsHHI 3 23 (22%) 31
103 niTeti 3 rpynu HopMoTepMii [6].

B 1mpoMy mOCHiKEHHI TIiOTEPMi0 pPO3MO-
YHHAJY TTepuX 8 TOAMH michs Tsokkoi YMT
i mpoBommwIHM 10 24 TOIWUH 3 METOI JIKY-
BaHHS [iJIBUIIEHHS BHYTPIIIHbOYEPETHOTO
TUCKY. 3HIKYBAJIN TEMIIEpaTypy Tija 3aco-
0aMu IOBEPXHEBOrO OXOJOMmKeHHs. Temre-
parypy y CTpaBOXOAi MiATPHUMYBajiH B
cepenHboMy Ha piBHI 32,5°C BopomoBx 24
roauH. Ilix wac BiairpiBy Temmepatypy mia-
surryBasnu 0,5°C nHa 2 roauny. Ilicns Bimir-
piBY y TpyIi aKTHBHOI'O BTPY4YaHHS, a Bech
Yyac y KOHTPOJBHI# rpyri, TeMIepaTypy Tiia
niaTpuMyBaiu Ha piBHi 37°C 10 3HUKHEHHS
BHYTPIIIHbOYEPENHOI TinepTeHsii.

OpHak, I IMTYYHO BHKIMKaHA TilOTEPMis
HE TIOJNIMIIyBajga HEeBPOJIOriuHi BUCHiuM. B
rpymi rinorepmii miJ 4ac BiAirpiBy yacririe
criocrepiranach rinoTeH3ist Ta
BUKOPHCTOBYBAJIHNCh BA30aKTHBHI JIKH Y
MOPIiBHSHHI 3 TPYINOW HopMoTepMii. VY
XBOPHUX, SAKi Oyinu OXOJIO/KEHHI,
CIIOCTEPITrajch BHIIA CMEPTHICTh — MOMEPIIN
23 (21%) muruHu 3 Tpymi rinorepmii a 14
(12%) niteit 3 rTpynum HOpMotepmii. Ha
MIICTaBl WX BHUCIIIB JOCIIIHUKH 3pOOHIH
BHUCHOBOK, IIO Take JIKyBaHHA Y JiTeil 3
Tshkkor0o UMT € HenmouninpHEM 1 TOTpPiOHI
HOBI1 JOCIIi[PKEHHSL.

3Ba)kaloul Ha TOTAaHI HACHITKU JTIKYBaHHS
mite 3 Tokkor0o UMT 3a  1omoMororo
rinoTepmii i BpaxOBYIOUH T€, IO TIOTEpMis
MOXE  BHUKIMKATH  KOAaryjaomaTiio  3i
30IBIIEHASM  MOXJIMBOCTI  KPOBOTEHI,
BUKOPUCTAHHS TiNOTepMii IS JTiKYBaHHS
IHCYNIbTIB ~ HOBOHAPO/DKEHHUX  ITOBHHHO
pO3TIIAAATHCS TIIBKM B YMOBaX CTapaHHO
CIUIAHOBAHOTO KJIIHIYHOI'O JOJIaKEHHS.

randomized, multicenter study of 225
children with head injury in international
pediatric intensive care units. At 6-month
follow-up 32 (31%) of the 102 children
assigned to the hypothermia group had
unfavorable outcomes, compared with 23
(22%) of 103 children in the normothermia
group.®

In this study, hypothermia therapy was
initiated within 8 hours and continued for
24 hours in children with severe traumatic
brain injury (TBI) to treat intracranial
hypertension. Study subjects were cooled
with the use of surface cooling techniques.
Esophageal temperature was maintained at
a mean of 32.5°C for 24 hours. For
rewarming, the temperature was increased
at a rate of 0.5°C every 2 hours. After
rewarming in the hypothermia group and
immediately in the normothermia group,
temperature was maintained at 37°C until
intracranial hypertension resolved.
However, this induced hypothermia
therapy did not improve neurological
outcome. There was more hypotension and
more vasoactive agents were administered
in the hypothermia group during the
rewarming period compared to those in the
normothermia arm. Mortality was also
higher in  subjects who received
hypothermia compared with those in the
normothermia group, with 23 deaths (21%)
and 14 deaths (12%) respectively. On the
basis of these results, the investigators
concluded that this protocol is not
warranted for the treatment of severe TBI
in children with hypothermia and that
more research is required.

Based on the negative outcomes of the
clinical study of hypothermia to treat
children with severe TBI, and because it is
known that hypothermia may induce
coagulopathy and therefore potentially
increase local bleeding, treatment of
neonatal stroke with induced hypothermia
should only be considered in a carefully
designed and conducted clinical trial.

JUMANA
Vol. 52, No. 1 (156)

10

Jlixapcokuii gicHux
Pix 52, u. 1 (156)



[HCYNBT—HE TINBKU B IOXIJIOMY Billi M. I'puyenax

Tadauus 2. Po3nosin npoTpoMOOTHYHNX YMHHUKIB PU3UKY Y JIOHOIIEHUX HEMOBJIAT 3
IHCYZIbTOM Y TIOPIBHSIHHI 31 3/JOPOBOIO KOHTPOJILHOIO TPYIION0, Mi/1iIOPaHOIO 32 BIKOM 1 CTATTIO

I'pyna XsBopi KoHTposibHa BIII/95% I «p»
Uucno XBopux 91 182
UMHHUKY PU3HKY
Jlinonporein(a) >300 mr/x 20 (22%) 10 (5,5%) 4,84/2,16-10,86 <0,001
Dakrop V 1691GA* 17 (18,7%) 10 (5,5%) 3,95/1,72-9,0 0,016
Iporpom6in 20210GA 4 (4,4%) 4 (2,2%) 2,04/0,49—-1,83 0,447
MTHFR 677TT 15 (16,5%) 20 (10,9%) 1,59/0,77-3,29 0,28
Bpax nporeiny C 1 tumy 6 (6,6%) - - 0,0012°
Pazom 62 (68,0%) 62 (68,0%) 6,70/3,84-11,67 <0,001

MHani HaBeneHi y Burisiai N (%). *Pasom 3 sinonporeinom(a) Lp: n=3 (ue BpaxoBaHi B KonoHIi Lp) Ta
anTHKapmionininoumu anTaTinamu 1gG (n=1). "Tounuii kpurepiit dimepa.

Table 2. Distribution of prothrombotic risk factors in full-term neonatal stroke patients versus
healthy age- and sex-matched controls

Cohort Patients Control OR/95% CI p
Number, patients 91 182
Risk factors

Lipoprotein(a) >30 mg/dL 20 (22%) 10 (5,5%) 4,84/2,16—10,86 <0,001
Factor V 1691GA* 17 (18,7%) 10 (5,5%) 3,95/1,72-9,0 0,016

Prothrombin 20210GA 4 (4,A%) 4 (2,2%) 2,04/0,49-1,83 0,447

MTHFR 677TT 15 (16,5%) 20 (10,9%) 1,59/0,77-3,29 0,28
Protein C deficiency typel 6 (6,6%) - - 0,0012"
Total 62 (68,0%) 62 (68,0%) 6,70/3,84-11,67 <0,001

Values shown are n and (percent). *Combined with lipoprotein (a) Lp: n=3 (not included in the Lp
column) and with anticardiolipin IgG antibodies (n=1). 'Fisher’s exact test.

BucnoBku: Hapasi me 0Oarato HeBioMo
PO MPUPOIHHUNA Tepebir 1HCYJAbTIB HOBO-
HApOUKEHUX 1 HEeMae J0Ka30BO OOrpyH-
TOBaHMX CTparerii mo0 3amodirtm 4w
JKyBaTH 1H(QAPKTIB MO3KYy HOBOHApOJDKe-
HUX. 30ip JaHHUX MPO XBOpPHX B 0a3y JaHUX
abo peecTp Uil MPOBEICHHS MOPIBHSIBHOI
OLIIHKU MOJKE TOKPAIIUTH TOJIMIIEHHS PO-
3YMiHHSI Li€] XBOPOOH 1 JJOTIISITY 32 XBOPUM.
JlirepatypHi mxepena / References

Conclusion: At this time, there is much to
be learned about the natural history of
neonatal stroke, and there are no evidenced
- based strategies for prevention or
treatment of perinatal infarcts. Collecting
patient data into a database or registry for
comparative analysis may help to improve
the understanding of this disease and
patient care.
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Lennox-Gasto Syndrome

|. Datsenko

Oznaou eunaoky

Case Report

CUHIAPOM JIEHHOKCA-I'ACTO BPOJI’KEHA BAJIA PO3BUTKY
LEHTPAJIbHOI HEPBOBOI CUCTEMHU
— TEMIATPO®ISI ITIPABOI NIBKYJII TOJIOBHOI'O MO3KY.
Ipuna /lanenko, Kana. Mel. HaAyK
Kadenpu HeBponaroorii Ta AUT40i HEBPOIIOTii
XapKiBChKOi MEIMYHOI aKaaeMil MiCISIUIUIOMHOL OCBITH, XapKiB, YKpaiHa

LENNOX-GASTO SYNDROME: CONGENITAL MALFORMATION
OF THE CENTRAL NERVOUS SYSTEM
— RIGHT CEREBRAL HEMIATROPHY.

Irina Datsenko, MD, PhD
Department of neuropathology and child neurology,
Kharkiv Medical Academy of Post-Graduate Education, Kharkiv, Ukraine
e-mail: irina.datsenko@gmail.com

OCHOBHi CKapru: 3aTpyMKa ICHXIYHOrO i

MOBHOTO PO3BHUTKY, HAasBHICTh YacTHUX
CYJIOMHHMX HamaiB i MajiHb.
IcTopiss (AHaMHe3): KJiHIYHI TNposiBH,

NMO3HAKH, JIiKH, JOPeYHi AaHi PO POIMHY

Ta oTo4YeHHs: Xiomuuk, 1999 poky
Hapo/pKkeHHsi.  HapomuBcs  Big — apyroi
BariTHocti,  mepebir  skoi OyB 3

YCKJIaHeHHSIMU  (XpOHIYHA BHYTPIIIHBO-
yTpoOHa TINOKCis IUI0Ja, BHYTPIIIHBO-
yTpoOHa iH(EKIist); CTPOK TecTamii mnpu
HapoJpKeHHi - 38 TxkHIB, Bara - 2700 rpam.
[Ticnst HapoOKEHHs OIIHKA 3a IIKaJO
APGAR cranoBwia 8-9, yckiajHeHb He
Oymo. Y MaTepi He BiJI3HAYEHO SKHUXOCh
MEIMYHUX Tpo0iieM, ciMeliHui aHaMmHe3 0e3
ocobnmuBocTedl. /o ABOX pOKIB pPO3BHTOK
XJIOMYHKa OyB HOPMaJIBHHM, CIHOCTepira-
Jacd TUTBKM HE3HAYHA 3aTpUMKa TEMIIiB
MOBHOIO pO3BUTKY. B pomuni 1me €
MOJIOJIIa CecTpa — 370poBa. B pomuHHI
HEMa BUITAJKiB 3aXBOPIOBAHHS EIILJIEIICI].

B 2 poxu y IUTHHH BepLIe pPO3TOPHYBCS
KJIOHIYHAW TEeMiKOHBYIBCHUBHHUM TPHUIIAI0K
TPUBAIICTIO A0 15 XBWIWH, SIKHHA KyITHpO-
BaHO B yMOBax peanimaiiii. Yepe3 TmkaeHb
NPUCTYITH IOHOBHIIUCS 3 TIOCTYIIOBHM 3pOC-
TaHHAM X 9acToTH - A0 10 Hamazis 3a 100y.
Uepes MicAip MpUeTHATNCS aTHITOBI abcaH-
CH 3 aTOHIYHMM KOMIIOHEHTOM TPUBAJIICTIO
10 30-35 cex. B tpu pokm npuemHanmcs
aTOHIYHO-aCTaTWUYHI HANaIW, KOJU AUTHHA

Chief Complaint: Slowed psychological
and speech  development, frequent
convulsive attacks and falling.

History: signs, symptoms, medications,
relevant family and social information:
The patient is a boy born in 1999 to a
gravid 2, para 1 mother whose pregnancy
was complicated by chronic intrauterine
fetus hypoxia and intrauterine infection.
The patient was born at 38 weeks,
weighing 2700 grams, had an APGAR
scale score of 8-9 and no obvious
complications. The patient’s mother and
family had an unremarkable medical
history, including no history of epilepsy.
During his first two years of life, the boy
developed normally except for minor delay
in speech. A younger sister is healthy. .

During his second year of life, the boy had
a clonic hemi-convulsive attack that lasted
15 minutes and stopped with intensive
medical intervention. During the next
week, seizures recurred at up to 10 events
per day. Within the next month, atypical
absentia epileptic seizures with an atonic
component lasting up to 30-35 seconds
also presented. At the age of three, atypical
absence seizures began causing the boy to
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Cunnpom Jlennokca-Tacra

1. Jayenxo

pi3Ko mMajana yrmepesa i TSDKKO TpaBMyBaa
mKipy obnmuyus i ronoBy. B dorupm poxm
3’SIBUIIMCS TEHEpaTi30BaHi TOHIYHI Hamajau.
Yacrora HamafiB csrana 15 -20 mpucrtymis
3a 100y, epeBaKHO Micis MPOOYIKCHHS. 3
TIOSIBOIO HAIAJIIB CIOCTEPIraeThesl 3aTpUMKa
TICUX19HOTO i MOBHOTO PO3BUTKY, 110 HE Ma€
MIPOrPECYIOUOro XapaKrepy.

HeBposoriunmii cran: YepenHi Hepsu:
nenoctatHicts VIl i Xl yepennux HepsiB
cpaBa. PyxoBa cdepa: mnapesiB Hemae.
CyxoxuipHI  pedyiekcl — MiJBHIIEHI 3
TIOIIMPEHOI0 30HOK BHKJIHKY, TEPEBaXKHO
3;iBa. JIBOCTOPOHHI MATONOriYUHI MmipamimHi
cronHi 3HaKK. YepeBHi pediekcu cepeaHboi
KBaBOCTi, piBHOMIipHi. /Jlndy3Ha M’s30Ba

TiOTOHIS. Xoma  JQemio aTaKTH4YHA.
Koopaunaropua chepa: MOTOpHA
HECTIPUTHICTh, JIETKMHA  IHTEHIIH  HUii

TPEeMOp BEPXHIX KIHIIBOK 3 JBOX OOKIB.
[HTeNeKT:  3aTpUMKa  MCHUXIYHOTO  Ta
MOBHOI'O PO3BUTKY, BUMOBIJISIE€ OerMi
cioBa, kopotki ¢pazu. IIpocri iHcTpyKmii
BUKOHYE. BupakeHa rinepakTHBHICTb.
®diznuHuii orusy - 3Haxigku: Bynosa Tina
JUTHHU TIPaBWIbHA, TPIIIKK IiJABUILEHOTO
Xap4uyBaHHs1. MHOXXHHHI pyOILi Ha MIKipi 00-
nny4st (TepeBaKHO B JIUISHKaX Jjioba Ta Tie-
peHiccsl) BHACHIJIOK 4YacTUX T'eHepalli3oBa-
HHUX aTOHIYHUX HaMaJiB 3 TPABMATU3AIIEIO
Judepenniiinmii  aisirnoz: Ilomimopdizm
eliIenTHIHIX Hanamis, ix [IEBHE
CIIOTY4eHHS 00YMOBIIIOIOTH HACTYITHE:

- CUMITOMaTHYHI APIIaNbHI emiIerncii;

- CHHIpPOM TICEBIOIEHOKCA;

- Cunzipom Becta (Mi3Hill 1e6roT);

- Eminerncii 3 MioKITOHyCOM;

- Jlesixi po3magu cHYy.

OOcTe:xkeHHsI: TecTH Ta BHcaian. bes
KOHTpacTHa koM totepHa Tomorpadis (KT)
ronoBu (puc. 1| - 3) BusABWIA O3HAKU
noMipHo BHpaxkeHol udy3HOi aTpodil
TIPpaBoi MiBKYJi KipKOBO-IIiIKIPKOBOTO THITY
3 TepeBaKaHHSIM 3MiH B TOTWIMYHIA Ta
TiM SHIHN IUISHKaX MO3KY.

fall forward and incur substantial trauma to
the skin of his face and head. At the age of
four, he began to have generalized tonic
seizures. Seizure frequency was 15 -20
per day, mostly after awakening. Non-
progressive psychological and
developmental speech delays were noted at
the time of seizure onset.

Neurologic status: Physical exam found
right VIIth and Xlith right cranial nerve
palsy. Motor functions were grossly intact.
Tendon  hyper-reflexia ~was  noted
bilaterally, more severe on the left.
Bilateral pathological pyramidal signs
were present. Muscle reflexes were normal
bilaterally. However, there was diffuse
muscular hypotonia and ataxic gait. Motor
coordination was clumsy, and there was
light intentional tremor in both upper
extremities. The boy had delays in
psychological and speech development.
He spoke in single words and short
phrases, followed simple instructions and
showed signs of hyperactivity.

Physical exam findings: Physical exam
revealed a slightly over-nourished boy of
otherwise normal stature, with multiple
facial scars (mostly on forehead and bridge
of nose) due to fall injury sustained during
his frequent generalized atonic seizures.
Differential diagnoses: The seizure
spectrum  suggested the  following
differential diagnosis:

- Symptomatic partial epilepsies;

- Pseudolennax syndrome;

- West syndrome (late debut);

- Epilepsies with myoclonus;

- Sleep disorders.

Work-up: tests & outcomes: Non-
contrast computer tomography (CT) (figs.
1 - 3) showed signs of moderately diffuse
cortical-subcortical  atrophy of right
hemisphere, predominately with changes
in the occipital and parietal brain zones.
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|. Datsenko

Puc.1.

Puc.2. Fig.2.
Enexrpoenuedanorpadis (EEI)
Ha  ¢oHoBili  KpuBiil  3apeecTpoBaHO

reHepasli3oBaHy aKTUBHICTh y BHJI  IMK-
XBWIS, CIAWK-pO3PAMiB 3 AaKIEHTOM B
CKpOHEBHX BijBeJieHHsX. CrocTepiraerbes
nepeBaskaHHs TOBIJTbHOXBHJIBOBOL
aAKTUBHOCTI, criayaxis mofia3zHuX
KOMIUIEKCIB B BIIBENEHHAX 3 TMpaBol
miBkymi (puc. 4). Ha ¢oni TeTa-putMy, skuit
JIOMIHYE,  3apEECTPOBAHO  CMUICHTHYHI
(heHOMEHHM Y BHII SK TeHEpaTi30BaHUX, TaK 1
ACHHXPOHHUX PO3PSNiB KOMIDIEKCIB «IIiK-
XBUIID 3 9acToToro 1,5 — 2 I'm (puc.5).

Orsin OKyITicTa! OYHE THO oe3
ocobmuBocteit. Enekrpokapuiorpama: putM

Fig.1.

Puc.3. Fig.3.

Electroencephalography (EEG)

Generalized activity in the way of peak-
waves, spike-discharges with the accent in
temple abductions registered in the
background. Predominating peak-wave
activity was observed along with flashes of
polyphasic complexes in right hemisphere

leads (fig. 4). Epileptic phenomena
consisting of generalized and
asynchronous “peak-waves” complexes

with frequency of 1.5 — 2 Hz registered
(fig. 5) on a background of dominant teta-
rhythm.

Ophthalmic exam found eye grounds to be
unremarkable. Electrocardiogram showed
sinus rhythm with benign arrhythmia and
normal electrical axis. Abdominal cavity
ultrasound exam was unremarkable.

CHHYCOBHH 3 HE3HAYHOI  apHUTMI€IO.
[lonmoxxeHHS  €NMeKTPUYHOI  Oci  cepIid
HOpMallbHe. YIJIBTPa3ByKOBE JOCIIIHKSHHS
OpraHiB d4epeBHOI IOPOXHMHM — 0e3
TIOPYILIECHb.
JUMANA
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Cunapom Jlennokca-T'acra

1. Jayenxo

Puc.4.

KT CKAH I'OJIOBHOT'O MO3KY (puc. 1-
4): PedoBHHa TrOJIOBHOIO MO3KY 6e3 0CepeIKOBHX
3MiH, miibHICTIO 24-37 HU.

CepelHHI  CTPYKTYPH TOJIOBHOTO MO3Ky HE
3cyHeHi. IllmyHoukm Mo3Ky 3BHYHOI (opmm,
PO3LIMPEHi, 3 HE3HAUHOIO IIEPeBaror0 IPaBoro
Oiugoro B 3ammHix Bigginax. KoHBekcHTabHI
MNMaBYTHHHI ~ TIpOCTOpH  cmpaBa  audy3HO
PpO3MIMpeHi, HepeBaKHO 3aIHIX BIAIIIB TiM’STHOT
Ta TOTWINYHOI dYacTok. [TomipHe po3LIMpEeHHS
CHJIBBI€BOI IIIJIMHU CHpaBa, IIMCTEPH MOCTY.
CyOTeHTOpianbHi CTPYKTYpH 03 0COOIHMBOCTEH.
Cemsipua obyacte He 3MiHeHa. KicTkoBo-
JeCTPYKTHUBHI 3MiHH HE BU3HAYAIOTHCA.

3akmovennsi: KT o3Haku momipHO BHPa3HOTO

Fig.4.

CT SCAN of the Brain (fig. 1-4): brain
parenchyma with density 24-37 HU, no focal
changes or midline shift. Ventricles shaped
within normal limits except for mild dilation of
the posterior aspect of the right lateral ventricle.
Right subarachnoid space diffusively dilated,
predominately in the posterior aspects of the
parietal and occipital lobes. Right sylvian
fissure and cisterns - moderately dilated.
Subtentorial structures and sella turcica -
unremarkable. Bony structures - within normal
limits.

Conclusion: CT scan signs of a moderately

nugysHoro  arpodivuHoro  mpouecy — mpaBoi expressed diffuse cortical-subcortical type
HAIMBKY/Ji KOPKOBOTO-TiJKOPKOBOIO THITY 3 atrophic process of the right hemisphere with
fepeBarord 3MiH B MOTWIMYHIA Ta TiM’sHiM predominant changes in the occipital and
YaCTKaXx. parietal brain.
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Puc. 5. Ha d¢onoBiii kpuBiii 3apeectpoBaHO
reHepali3oBaHy aKTUBHICTD Y BHII «ITiK -XBHIIS,
CIaiK-pO3ps/IiB 3 aKIIEHTOM B CKPOHEBHX BilBe-
nenusix. CrocTepiraerbes mepeBaXKaHHs MOBLIb-
HOXBHJILOBOI aKTHBHOCTI, CIanaxiB MOMi(asHux
KOMILIEKCIB B BiIBEICHHSIX 3 TIPABOI MBKYJIi.
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Fig.5. Background with generalized peak-
waves activity and spike-discharges with
temple abduction accent. Predominant slow
peak-wave activity and flashes of polyphase
complexes are observed in right hemisphere
abductions.
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Puc.6. Ha ¢oni Tera-purmy, sKuii
nepeBaXkae, 3apeecTpOBAHO  EMUISITHYHI
(eHOMEHH y BUJII SIK TeHEPai30BaHMX, TaK i
ACHHXPOHHHUX PO3PSIIIB KOMIUIEKCIB «ITiK-
XBWJIS» 3 4acToToro 1,5 — 2 'L,

Anani3 JaHUX, OO0IPYHTYBAHHS
OCTATOYHOIO JiSITHO3Y

Cunppom Jlenokca-I'acto (CJII') 3aBxau
MOYMHAETHCS B JIUTSIUOMY BIlll Ta CYIPOBOJI-

KYETbCS  3aTPUMKOIO  IICHXOMOTOPHOTO
po3BuTKy. Yacrora CHHApPOMa CKJajgae
0,3:1000 wmHapomxenux skuBumu. CJIT

XapaKTePU3YEThCA  CIIOJYYEHHSIM  KiJIbKOX
THITIB EMICNITHYHUX HAIasiB (TOHIYHI, Mio-
KJIOHIYHI, aTHITOBI abcancu). ToHiuHI Hama-
I - OfWH 3 HAWOLIBII YacTUX THIIB IPH-
maakiB, ski 3ycrpivarorbes mpu CIIT. Ilig
yac Hamagy IOUTHHA BTpada€ piBHOBAry i
tomy mane. CJII' xapakrepusyeTbcs myxke
BHCOKOIO YacCTOTOIO HamamiB — Oararo-
pazoBo 3a 100y.

BimmitHoro  enektpoeHnedanorpadiTHO0
pucoto CJII' € TOBiNBHI KOMIUTEKCH IIiK-
XBWIIA, SIKI JOMIHYIOTh 332 aMILTITYIOK Ha
¢oni MIATOJIOT19HOTO YIOBITHHEHHS
OCHOBHOI aKTHBHOCTI (DOHOBOTO 3aIiCy
EET, TakoXx crocrepiraioThCs TeHepaii3o-
BaHi PO3psAN Y BUJI NOBUIBHUX KOMILIEKCIB

Fig.6. Background dominated by teta-
rhythm  epileptic  phenomena  with
generalized and asynchronous “peak-
waves” complexes at 1.5 — 2 Hz frequency.

Data analysis & discussion of logic for
definitive diagnosis

Lennox-Gasto Syndrome (LGS) presents
in childhood with delayed psycho-motor
development; LGS has been found in
0.3:1000 live births. LGS is characterized
by a spectrum of seizure activity: tonic,
myoclonic, atypical, absentia epileptic.
Tonic seizures are observed most
frequently. During a seizure, a child loses
balance and falls. LGS is characterized by
a very high seizure rate and multiple
seizures per day.

Distinguishing  electro-encephalographic
features of LGS are slow peak-wave
complexes whose amplitude dominates the
background of pathologic slowing of the
fundamental background activity.
Observations include generalized
discharges such as slow peak-wave
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Cunnpom Jlennokca-Tacra

1. Jayenxo

MK-XBIWISA a0 TOCTpa-TIOBiTbHA XBWIS 3
gacrororo 1,5-2,5 I'm.

JlixyBauust CJII' e ckmagHOIO 3a1adero,
OCKIJIbKY TIOBHOTO KOHTPOJIIO HAJl HANalaMU
OTPHMATHU HE BJAETHCSL.

JlikyBanns: [IporsroM KIUIBKOX POKIB
MmarieHty Oyiao MpH3HAYCHO IUTy HHU3KY
CYYaCHUX AHTHCIMIJICNITUIHUX 3aCO0iB, K B
MOHOTepartii, Tak 1 B KoMOiHaIisIX. 3acTocy-
BaHHS BaJbIPOATy HATPIIO B [[bOMY BHIAJ-
Ky He Oyno edexTuBHUM. B TenepiniHiil yac
MEBHY CTa0LTi3aIlii0 OyI0 JOCITHYTO IUIsA-
XOM 3aCTOCYBaHHS HACTYIMHOI KOMOIHAIIi1
AQHTHENUICNTHYHUX 3aco0iB: Tomamakc (7,4
Mr/kr/mo0y), kinonazenam (0,1 Mr/kr/mo0y)
Ta ¢innencun-perapn (27 mr/xr/go0y). Y
SIKOCT1 JIOCTaTOYHHUX 3ac00IB (TIEPEBaXKHO 3
METOIO ITTOJIIMIIEHHS! KOTHITUBHUX (DYHKIIiH)
XJIOMYMKOBU TPU3HAYAIN HOO(EH, KaJIbIIIO
TOMIAHTEHAT, a TAaKOX KapJOHAT, miakapo,
MarHe-B6, renaTtonpoTekTopH Ta iH.
Ionanbme cnocrepeskenHsi: OcTaHHS
KOMOIHAI[isl aHTHEHIJIENTUYHHUX 3aC001B, Ky
OyJ0 Ipu3HA4YeHO, IpHBENa 10 3HIKCHHS
YacTOTH HamajiB y MAalli€eHTa: crocrepira-
€TbCSl OAWH TOHIYHUHA MPUCTYI, IHOM —
aTOHIYHHWM, omuH pa3 3a 3-4 nobu mepe-
Ba)XHO B IIEpIIy [TOJOBHHY JHA. BusHaueHo
NIeBHE TIOJMIIIIEHHS KOTHITUBHUX (YHKIITB
JUTHHA — CTaB OUIBILI CHOKIHHUM, 310pa-
HHM, LIKaBUTHCSI KHUT'AMH, MATIOHKAMH.
KnrouoBi BHCHOBKH / YpOKM 3 LbOro
punaaky: Cungpom JlenHokca-I'acto —
OJIHA 3 HAMOIIBII TSHKKUX 3a Tepedirom Tta
JIKYBaHHSAM BIK-3aJie)KHa W pE3UCTCHTHA
¢dbopma gursdoi eminerncii. [lomimueHns
SIKOCTI JKUTTSA 1 3HMDKEHHS 9aCTOTH HallagiB
TP TPU3HAYEHHI HABITh CYJaCHUX BHCOKO-
e(peKTHBHUAX AHTHUEMJICNTUIHNX TpernapaTiB
y OLITBIIIOCT] BUITAJKIB HE3HAYHE.

[IpoBigHUMY KTIHIYHUMA CHMIITOMAMH  IIi€l
(dhopmu erminierncii € TOHIYHI clla3Mu, TOHIYHI
TeHepaJi3oBaHi HamaaW, aTHIOBI abcaHcH,
aTOHIYHI Ta MIOKJIOHIYHI Hamagd. THUIOBAM
s i€l ¢opMmu eminerncii € KoMmOiHaIsA
Oimprre HiX ABOX TumiB HamaniB. Ilpocre-
KYETHCS BUCOKA YaCTOTA TPaBMAaTH3ALIl JAU-
TUHY TiJ Yac MadiHb, TOMY OCHOBHA yBara
MTOBUHHA TIPUIUIATUCS aTOHIYHUM Hamajam

complexes or acute-weak waves with 1.5-
2.5 Hz frequency.

LGS treatment is a difficult task, as
absolute suppression of seizure attacks has
not been possible.

Treatment: Over the course of several
years, the patient was prescribed a number
of contemporary antiepileptic treatments,
consisting of single and multi-drug
regimens. Sodium valproate was not
effective in this case. Most recently, some
stability was achieved with a combination
of topamax (7,4 mg/kg/day), clonazepam
(0,1 mg/kg/day) and slow-release finlepsin
(27 mg/kg/day). Assuming sufficient
supply and access, the boy was also
prescribed noofen, calcium gopantenate,
cardonate, diacarb, magne-B6,
hepatoprotectors and others with intent to
improve cognitive function.

Follow-up: The last combination of anti-
epileptics prescribed lead to a decrease in
attack frequency: a tonic attack, sometimes
an atonic attack, once in 3-4 days, most
commonly during the first half of the day.
Some cognitive function improvement was
observed. The child became more
peaceful, self-disciplined, interested in
books and pictures.

Key lessons learned / demonstrated by
this case: Lennox-Gasto syndrome is one
of the most severe age-dependent and
resistant forms of infantile epilepsy, with
respect to the clinical course and treatment.
Improvement of quality of life and
reduction of the frequency of attacks even
by treatment with modern highly effective
anti-epileptic preparations in most cases is
ineffective.

The main clinical symptoms of this form
of epilepsy are tonic spasms, tonic
generalized attacks, atypical absentia
epileptic, atonic and myoclonic attacks. A
combination of more than two of such
attacks is typical for this form of epilepsy.
The high frequency of trauma observed in
these children has been traced to falling.
Therefore atonic attacks (with traumatic
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Lennox-Gasto Syndrome

(3 mamiHHSMU 1 TpaBMATH3AIi€I0) Ta aTUIO-
BUM a0caHcaM, SIKi TTOCHITIOIOTH TSXKKICTh
emijenTHYHOl  eHnedanonarii. Pozymoa
BIJICTAJIICTh € HE TITBKH BiJ] OpraHigHOTO
ypasKeHHSI MO3KY, a ¥ TaK0oX HaCIiJIKOM I10-
CTIHOI eMiJICNITUYHOI AKTUBHOCTI B HHOMY.
HasBHICTh BUpaXCHUX MOPYIICHb HEPBOBO-
MICUXIYHOTO PO3BUTKY, CTPYKTYPHUX 3MiH
TOJIOBHOI'O MO3KY, Ta PE3HCTEHTHICTH [0
AQHTHETUICNTHYHOI Tepamil CIPUYUHSIIOTH
rTMOOKY 1HBaiIU3AIIiI0 XBOPOTO.
[lepcnieKTHBHYM JIiIKYBaHHS TAKUX BHIAJKIB
- 1€ aJJ]PEHOKOPTHKOTPOITHUI TOPMOH.
BucnoBku: Ileil Bumajok mnpecTaBisie
TUTIOBUH BUMajok cumnroMmatnyroro CJII.
XapakTepHUM € CIHOJTYYCHHS KITIHIYHHX
O3HAaK: aTOHIYHO-aCTaTHYHi, TOHIYHI Hamaau
Ta aTUNOBI abCaHCH; 3aTPUMKA MCHXIYHOTO
Ta MOBHOro po3BuTKy; Ha EEI" 3aranbHO
HIOB1JIbHA aKTUBHICTh Y BUII «IIK-XBHJIb» Ta
TOCTPO-TIOBLJIBHI XBHJII 3 yacToTrow 1,5 — 2
I'm;; ma KT - BpomkeHa BaJa pO3BUTKY
TOJIOBHOI'O MO3Ky. BigHOCHO nocTaTHe
JIKyBaHHSI OYyJIO JIOCSATHYTO MONITEpariero
Tonamakcy, (piHJICICHHY 1 KIIOHa3ernamy.

Ile 3axBOprOBaHHs € HaWOIIBII TSIKKOO
¢dbopmoto autsuoi eninerncii. PeaucreHTHicTh
J0 AHTHKOHBYIIBCAHTIB CIpPHUSIE€ OXAJb-
IIOMY TIPOrPECYI0YOMY 3HIDKECHHIO iHTEIIeK-
Ta Ta PI3HOMAHITHUM YCKIIQJHEHHSM, SKI
BUHHKAIOTh BHACIIJOK TPHBAJIOrO MPUAOMY
BEJIUKHX 103 aHTHEIJIEITHYHUX 3aCO0iB.
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I. Datsenko
falls) and atypical absences, which
increase the severity of epileptic

encephalopathy, warrant attention. Mental
retardation is a consequence of this organic
brain disorder and constant epileptic

activity.

Expressed neurologic-and-behavioral
developmental disorders, cerebral
structural changes, and resistance to
antiepileptic therapy contribute to severe
disability.

Treatment  with adrenocorticotropic

hormone is promising for these cases.
Conclusion: This case demonstrates a
typical case of symptomatic LGS. The
constellation of clinical features is
characteristic: atonic-astatic, tonic attacks
and atypical absentia epileptic; delayed
psychological and speech development;
EEG with generally weak peak-waves and
acute-slow waves with 15 — 2 Hz
frequency; CT Scan with congenitally
anomalous brain development. Relatively
sufficient therapeutic effect was achieved
with a multi-drug regimen using topamax,
finlepsin and clonazepam.

This disease is the most serious form of
child epilepsy. Anticonvulsant therapy
resistance contributes to progressive
decline in intelligence and other
complications resulting from long-term
exposure to antiepileptic medication.
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CHRONIC LARYNGOSTENOSIS DUE TO SCAR IN CHILDREN:
SWALLOWING DYSFUNCTION
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CuiBnpaus:

VsBa i po3pobka gocimkeHHs un Temu: AK
306ip ganux: 1K

Posrisiz i obroBopenns nanux: 1K, AK
[ouatkoBuit pykomnuc: 1K

Heooxinuuii nepermsin: AK

Knrwuosi cioBa:
CTEHO3, TOpPTaHb,
JITH, JIIKyBaHHS
Beryn. XpoHiuHuit pyOueBuii cTeHo3 rop-
TaHi € TSHKKAM 1HBJIIAU3YIOUAM 3aXBOPIO-
BaHHAM, IIO CYIPOBOMXKYETHCS IOPYIIECH-
HSM a00 ITOBHUM BHKITIOYEHHSAM JHXaTbHOI
1 TOJIOCOYTBOPIOBAIBLHOI (DYHKINH TopTaHi,
I0 OCOOJMBO HETATHBHO ITO3HAYAETHCS HA
cTtaHi gutsgoro oprasizmy (1). Yacrime Ha
pyOIeBHiA CTEHO3 TOPTaHi XBOPIIOTh HITH y
Birti Bix 1 10 6 pokis (63,1%). (1, 2).

MeTa: BUBYCHHS YacCTOTH IOPYIICHHS
KOBTaHHSA y HOiTel 3 pyOIIeBHM CTEHO30M
ropraHi Ta Hamoi e(eKTHBHOCTI WOTo
JKyBaHHSI.

Crnocio pochaimxenns. Hama misirHOcTHKA
pyOmeBoro CcreHo3y TOpTaHI BKIFOYaja
po3risia  ckapr, —aHamues  (icTopis)
3aXBOPIOBAHHSI, JIAPHHTOCKOMI0  (mpsimy,
HETIpSIMY, PETPOTpajgHy, MIKPOIAPHHIOCKO
mifo, (GpiGPOTAPUHIOCKOIIII0), TPAXEOCKOIIIIO

XpOHIYHHMH pyOLeBUit
HOPYIICHHST KOBTAHHSI,

Contributions:

Study conception and design: AK

Data acquisition: IK

Data analysis and interpretation: 1K, AK
Manuscript drafting: IK

Critical revision: AK

Key words: chronic laryngostenosis
cicatrix , swallowing dysfunction, children,
treatment

Introduction. Chronic laryngeal stenosis is
a severely disabling disease of the larynx
and upper trachea that presents with partial
or complete disruption of the respiratory
and vocal functions. Such disease has
notably negative impact on a child (1). In
our practice, laryngeal stenosis presents
most commonly in children of age 1
through 6 years (63.1%). (1,2)

Objective: to assess the frequency of
swallowing dysfunction in children with

laryngotracheal stenosis and the
effectiveness of our treatment.
Research method. Our diagnosis of

laryngotracheal stenosis included review of
symptoms and history of present illness,
laryngoscopy (direct, indirect, retrograde,
microlaryngoscopy, fiberoptic
laryngoscopy), tracheoscopy (from above or
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(BepxHIO,  HWXKHIO),  peHTreHorpadiro,
MAarHiTo-pe30HaHCHY ToMorpadito,
VIbTPa3ByKOBE  CKaHyBaHHS  TOpTaHi,
BHBYEHHS PO3JALIBHOI (YHKIIT ropTaHi.
Kpurepii BKJIFOUCHHS XBOPHX B
JIOCTi [UKEHHSI: CTaTh (XJIOMYMKY 1 iBUATKA);
Bik Big 1 1o 15 pokiB; misrHo3 (XpoHiuHMI
pyOLIeBHUi CTEHO3 TOpTaHi); MMChbMOBA 3ro/a
0aThKiB  TalieHTa OpaTH  ydacTb B
JIOCTi[DKEHHI Ta BUKOHYBATH HOr0 BUMOTH.
JiTH BKJIIOYATIHWCh B JIOCTIIKCHHS ITiCIS
MUCHbMOBOT 3roJii 0aThKiB Ta MHCHMOBOL
3TOMH JIiTel SIKUM BUTIOBHUIOCS 6 POKIB.
Kpurepii BUKITIOUEHHS - TSHKKI HEBPOJIOTiY-
Hi posnmamd, HeOaxaHHs mnarienta (iforo
0aTbKiB) BHKOHYBATH BHMOTH TMPOTOKOIY,
BKIIIOYAIOYM  TignucaHHs iH(opMoBaHOI
3TOJTH.

JlikyBaHHSI XBOpHX i3 XpOHIYHMM PYOLIEBUM
CTEHO30M TOpPTaHI MOBHHHO 3a0e3MeYnuTH
BiJIbHE JMXaHHS uepe3 TMPHPOAHI IUISAXH,
3BUIBHUTH iX BiJl TPaXeOCTOMIYHOI TPYOKH,
BITHOBUTH TOI YM IHIIOK Mipor (oHa-
TOPHY (YHKI[IO Ta BiJHOBHTH PO3JUILHY
(G yHKIIO ropTaHi. Y HaIKMX XBOPX 3aCTOCO-
BYBAJIMCh  CHIOCKOIYHI, eKCTpa-JIapuH-
rajibHi, EHJI0-KCTpa-JIApUHTANbHI CIOCOOH
XIpypriuHuX BTpYYaHb, B OKPEMHUX BUIIa]-
Kax - CIlocoOM HakJIaJaHHS TPaxeo-TOpTaH-
HUX 200 MDKTpaxealbHUX aHACTOMO3IB.
Jnst BUnaneHHs pyOIiB BHUKOPHUCTOBYBAIU
SIK TPAULIHHI XIPypriuHi IHCTPYMEHTH, TaK
1 enexTpo3BaproBaiibHi TexHosorii. Ilpm
XIpypriuHUX BTPYYaHHSIX - BUIAJICHHS PyO-
1eBoi MeMOpaHH T'OPTaHOIJIOTKH Ta IOp-
TaHi, IpU 3BUJIBHEHHI BiJ pyOLIB HaIrop-
TaHHWKA, BUIAJCHHI pYOIIiB TOpPTaHi Ta
Tpaxei MH KOPUCTYBAIUCH OIMOISIPHUM
CKaJbIIelieM BIIACHOI KOHCTPYKHii (puc. 1)
Ta eneKTpoxipypriune oOmagHanHs EK-
300M1 (3, 4, 5), mo J03BONMWIO TPOBECTH
omepamii 6e3kpoBHO. EnexTpoxipypriunuit
eexT pizaHHSA 1 Koarymsmii OiomoridHHX
TKaHWH TIPH BUKOPUCTAaHHI Hamoro Oimo-
JSIPHOTO TIPHIIAAY 10 M'SIKHX TKaHUH 3aCHO-
BaHMI Ha 3a0e3IleUeHH] JOCTAaTHHO BHCO-
KOTO CTYIIeHS HarpiBy OiOMOTIYHUX TKaHWUH
(40-70°C) morokom crpymy (66 xI'm) mix
JIBOMa YaCTHHAMU OiMOJISIPHOTrO Jie3a.

below). Radiologic studies include simple
lateral neck soft tissue x-ray, magnetic
resonance imaging tomography, laryngeal
ultrasound scan and swallowing evaluation.
Inclusion criteria for study were: children
between the ages of 1 and 15 years; chronic
laryngeal stenosis diagnosis; parental
written consent to participate in the study
and to follow its requirements.

Children were included in the study after
the parents as well as by children older than
6 years provided written informed consent.
Exclusion criteria were severe neurological
disorders and unwillingness of the patient or
parents to comply with the study protocol,
including signature for informed consent.

Treatment of children with chronic
laryngotracheal stenosis should establish
safe, stable airflow through the natural
upper airway; allow tracheostomy tube
decannulation, renew phonation and
swallowing without aspiration. In our
patients we used endoscopic, extralaryngeal
and endoextralaryngeal approaches for
surgical intervention, and in select cases,
laryngotracheal or tracheo-tracheal
anastomoses.

To excise scar tissue within the larynx and
trachea, we used standard manual surgical
instruments, as well as electrocautery. To
excise the laryngeal and laryngopharyngeal
cicatricial membrane and to free the
epiglottis, larynx and trachea of scar, we
used a bipolar scalpel that we have designed
(Fig. 1) along with EK-300M1
electrosurgical equipment (3, 4, 5). This
allowed us to operate without blood loss.
The electrosurgical effects of cutting and
coagulating biological tissues with our
bipolar application of current to soft tissue
were based upon and required achievement
of sufficiently high tissue heating (40-70°C)
with the 66 kHz frequency current passing
between the poles of the bipolar unit.
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Ilpu 3acrocyBaHHI eKCTpaJapHHreaTbHOL
METOJIMKH JIAPUHTOTPAXEOIUIACTHKY JTIKY-
BaHHS BKJIIOYANO 4 eTamu: Mepuiuid — po3-
THH TIEPCTHEMOMIOHOr0, B OKPEMHX BHIIA-
KaX 1 HWKHBOI TPETHUHH IIUTONOAIOHOTO
Xpsllla TOpTaHi 1 BuAaleHHs pyOIeBol
TKaHWHHU, 10 COIPUYUHSIIA CTEHO3; APYrui —
(opMyBaHHs TIPOCBITY TOpTaHi; TpeTid —
nepeBipka CTIMKOCTI CTBOPEHOro KaHaiy;
YETBEPTUH — IUIACTUYHE 3aKPUTTS TPaxeo-
cromu. ['opranp mig vac onepaunii mnora-
POBO 3ammBany. 3a MMOKAa3aMHU BHKOPHUCTO-
BYBaJM pi3HI METOIUKH  PO3LIMPEHHS
MPOCBITY TOpPTaHI Ha pIBHI MEPCTHENO-
nioHoro  xpsima (3 3aCTOCYBaHHSIM
(dparmenTa xpsia ado miJsI3UKOBOI KICTKH).
Huns punaranii  roprani 1 Tpaxel
BUKOPHCTOBYBAIM  JHJIATATOPH  BIACHOI
KOHCTPYKIIii, BHUTOTOBJIEHI 13 COpPOLIHHHX
BOJIOKHUCTHUX Matepisutis (6, 7).

[lepeBara ocranHix: 30UIbIIEHHS 00’€My
IWIaTaTopa B HACHIIOK  IOIVIMHAHHI
BOJIOTM Ta OAaKTepUIUAHI BJIACTUBOCTI
copbuitnoro matepisuty (1, 7). Tammonu-
JMIATaTOPH B TOPTaHb BBOIOWIN Yepe3
TPaXeocTOMYy.

Y  nmiTed-KaHIONEHOCIIB  MmiCIA  TOpH
mtataril ropraHi BHUKOHYBAJIH
nekaHosifo. OcTaHHA HEpigKo Maia
meBHI  TpymHomii. Jns  3amoGiraHHS
YCKJIaJAHEHb EKAHIOIA T nepex i
MIPOBEICHHSIM YICBHIOBAIINCS B HASBHOCTI
JOCTaTHBROTO TIPOCBITY TOpTaHi 1 Tpaxei,
BHUKOHABIIINA TS IIBOT'O HEOoOXI11H1
JOCIIKEHHS, He TIPOBOAMIIN JACKAHIOJIAIIIO
Ha (GOHI 3arocTpeHHs OpOHXITY 4YH
XpOHIYHOI TTHEBMOHIii, B ps/i BHIAJKIB

Fig.1.

In our extralaryngeal approach, laryngo-
tracheoplasty treatment included four
stages: 1 - incision through the cricoid
cartilage, and occasionally through the
lower third of the thyroid cartilage, then
excision of the stenosing scar tissue; 2 -
recreation of the laryngeal lumen; 3 -
evaluation of the stability of the newly
formed airway; and 4 - plastic closure of the
tracheostomy. During surgery, the larynx
was closed in layers. Depending upon
indications, we used a variety of methods to
enlarge the laryngeal lumen at the level of
the cricoid cartilage, for example, by
implanting a fragment of cartilage or the
hyoid bone. To dilate the larynx and trachea
we used dilators that we have designed and
constructed from  absorptive, fibrous
materials. (6, 7)

There are two recognized advantages of the
latter dilators: the increasing dilator volume
attributed to dilator absorption of humidity
and the bacteriocidal properties of the
absorptive material. Tampon - dilators were
placed into the larynx through the
tracheostomy.

After a period of dilation, children with
tracheostomy were decannulated. The last
often had certain difficulties. To avoid
complications of decannulation, before
attempting decanulation, we reconfirmed
adequate tracheal and largyngeal patency
with a minimum battery of tests. Also, we
did not decannulate in the presence of acute
bronchitis or chronic pneumonia. In these
cases, we prescribed relieving therapy.
Before decannulation, we gradually reduced
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TIpU3HAYaIN 3aCHOKiinnBY Tepamiro. [lepen
JICKaHIOJISIIII €10 3MEHIIYBAIN  [TisIMETP
TPaxeoCTOMIYHOI TPYOKH 3 TOAAJIBIIAM
3aKpUBAaHHAM IIPOCBITY TPYOKH Y TPOJOBXK
3 nmHiB, a00 3acCTOCOBYBAJM CIEUisUIbHY
TPaxeoCcTOMIUHY TpyOKy BJIACHOI
koHCcTpyKuii (1, puc. 2). Ilpu 306epexenHi
TPaxeOCTOMU BHUKOHYBalIM 1i IUIACTHUKY.
TpuBamicte gunaramii roprani 1 Tpaxei
NITEN CTAHOBWIIA HE MEHIIE 3 MICSIIB.

Puc.2.

[Ipu eHIOCKOMYHOMY BUJAJIEHHI pyOLiB
(miTi 6€3 TpaxeocToMH) B Iicisionepariitti
Mopi  NMPOBOAWJIM BHYTPIIIHbOTKAHUHHUI
yabTpaoHodopes  KOPTHUKOCTEpOimiB i
THILUX JIKAPCTB 10 METOJIMIII, PO3po0IIeHi
B kminini (1). B mux xBopux aunarariro
ropTaHi B MicisionepaniiHoMy Iepioji He
NpoBOAWIIM. TpHBaNICTh JIKYBaHHS IO
aHii MEeTOIUIIl CTAHOBWIIO Ot 1 Mmicsrs.
EnpoekcrpanapuHrealbHui METOJ 3aKJIIO-
YaBCs B TOMY, 110 IEPLIMM €TaIloM omepanii
OyJI0 eHJOCKOMIYHEe BHIAJICHHS pYOIIB B
TOpTaHi 1 JIMIIE TP HEMOXIIUBOCTI BiJHO-
BHUTH TIOBHICTIO IMPOCBIT TOpPTaHi i Tpaxel
NEePEeXOMIN 10  eKCTpaJlapHHIeaIbHOTO
JOCTYILY.

Criocobu MiXTpaxeansbHOro ab0 Tpaxeorop-
TaHHOT'O AaHACTOMO3IB 3aKIIOYAINCS y BHIa-
JIEHHI BPa)KEHOI MATOJOTIYHAM IIPOIIECOM
IUISHKA Tpaxel 9i TOpTaHi 3 MOAAIbIINM
HAKJIaJaHHSIM aHACTOMO3Y MK HaIliBKiJb-
MU Tpaxei abo MK Tpaxeero 1 IIUTOMO-
IiOHUM (IIUTOMOMIOHMM 1 TepcTHEemomio-
HUM) Xpsimamu roprati. [Ipu mpomy Tpaxes
MoOimi3yBanaca mo Oidypkamii i miarary-
€TbCs BBepX. Taki oneparlii BAKOHYBaJH pa-
30M 3 TOpaKaJbHHM Xipyprom abo XBOPOTo
NEPEeBOIMIIN Ha JIKYBaHHS B TOpaKalTbHHI

the diameter of the tracheostomy tube to
close the lumen incremently over a period
of 3 days. Or, we used a tracheostomy tube
that we have specifically designed to help in
this “weaning” procedure. (1, fig. 2) In
cases of residual tracheostomy, we
surgically closed the remaining
tracheostomy. The duration of laryngeal and
tracheal dilatations in children was not less
than 3 months.

Fig. 2

As part of endoscopic cicatrectomy in
children without tracheostomy,
corticosteroids and other drugs were applied
to resected surface areas during post-
operative follow-up. We used techniques
for ultraphonophoresis that we developed in
our clinic (1). In these cases, post-opertive
laryngeal dilatations were not performed.
Treatment lasted about 1 month.
Endo-extra-laryngeal procedures included
an initial stage of endscoopic resection of
laryngeal scar. Only cases recalcitrant to
fully adequate renewal of the laryngeal
lumen and trachea were converted to
“open” extralaryngeal approaches.

Intratracheal or laryngotracheal ansatomosis
is needed after a diseased segment of the
larynx or trachea has been excised to join
healthy segments of trachea (tracheal rings),
the cricoid or thyroid cartilages. In these
cases, the trachea is mobilized to its
bifurcation (carina) and pulled up. Such
surgeries and performed together with a
thoracic surgeon or the patient is is
transferred to a thoracic unit.
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LEHTD.

Bucnian nikyBaHHS OIIHIOBAJIM 32 TaKHMHU
TIOKa3HUKaMU: (DaKT JIEKaHIOJALIl, BiHOB-
JICHHSI TOJI0COBOI (PyHKIIi, BITHOBIICHHS pO-
3TBHOT (DYHKIIT ropTaHi, KpaTHICTh Xipyp-
TIYHUX BTpYYaHb, CEpEAHI TEPMIiHM JIKYy-
BaHHS, KUIbKICTD PELUIUBIB 3aXBOPIOBAHHSI.
Bucainm Ta ix o0roBopeHHs:

[Tin ciocrepexeHHsaM nepedyBaio 146 xBo-
pHUX 3 pyOLIEeBUM CTEHO30M TOpTaHi 1 MIK-
Horo Bimminy Ttpaxei Bikom Big 1 no 15
pokiB, 122 3 HuX OylH JiTH-KaHIOJIECHOCI].
Haiibinpima KiNbKIiCTh XBOpHX Oyna y Bili
Bix 1 1m0 6 pokiB — 92 (63%) autunu. Y Biri
Bij 7 mo 15 poki Gymo 54 (37%) xBopux.
XnomuukiB Oyio 101 (69,2%), niBuatok —
45 (30,8%).

[pranHOO 3aXBOPIOBAHHS Oymu:
nposfoBxeHa iHTyOamis y 112 marieHris,
OaraTopa3oBi XipypriuHi BTpy4aHHS B
ropTaHi 3 BWJAQIECHHSAM mamijoM — y 15,
BEPXHS  TPaxeocToMis  Ta  JIAPUHIO-
TPaxeocToMist — y 7, IpUPOPKEH] aHOMaTii
PO3BUTKY TropTaHi — y 6, OMIK TOpTaHo-
[JIOTKH Ta TOPTaHi IIEPMaHraHaTOM Kaiio —
y 4 maiieHTiB, 30BHILIHS TpaBMa TOpPTaHi —
y 1, TpaBMaTH4HI MaHInymsii B roprasi
(BumaseHHsI CTOPOHHBOTO Tia) —y 1.
TpuBaicte NpoAOBKEHOI 1HTYOAIIT Y HHX
naiieHTiB Oyna BiJ 3 IHIB 10 3 MiCSILIB.
TpuBamicTh 3HAXOMKEHHS TPAXEOCTOMIYHOT
TpyOKu B Tpaxei Oyma mo 6 wmicsuiB y 31,
Big 6 MicsuiB g0 1 poky —y 22, 1-3 poku —
y 61, 4-6 pokiB — 6, 8 pOKiB — y 2 XBOpHX 3
pyOlLIeBUM CTEHO30M ropTaHi. Y 6 nited
TpaxeocToMiuHa TpyOka Oyna MeraseBa, y
pemrtn — mnactMacoBa. Oxnak y 5 (4,1%)
TpyOKa Maiia 3HaYHO OLIBIINI IiaMeTp, HiK
mpocBiT Tpaxei, a y 7 (5,7%) — Oyna 3
HAJMIipHOIO KPYTH3HOIO.

Jlokamizatis pyOrieBoro mporecy B ropTaHi:
MIPUCIHOK TOPTaHi Ta BIIACHE TOJIOCOBHUI
amapart —y 4,2%, BIacHe TOJI0COBUIl amapat
— y 2,8%, BmacHe TroJOCOBMH amapar i
MATOIIOCHUKOBA TOpPOXHMHA — Yy 25%,
T ATOJIOCHUKOBA TIOPOXHNHA — Y 66,6%, BCi
Bimminu roptasi — y 1,4% miteit.

Kpim Ttoro, maibke y MOJOBHHH XBOPHX
pyOLIeBHii TTpoIIeC B TOPTaHI MOETHYBABCS 3

Our treatment outcomes were judged by the
following criteria: successful tracheotomy
decannulation,  restoration of  voice,
swallowing without aspiration, successful
healing of surgical incisions, average
treatment time and the recurrence rate.
Results and discussion.

Our study enrolled 146 patients with
laryngotracheal stenosis, age 1 to 15 years
old. Of these, 122 patients had cannulated
tracheostomies. Most children (92 or 63%)
were in the 1 to 6 age group. Fifty-four
(37%) of the children were 7 to 15 years
old. There were 101 (69.2%) boys and 45
(30.8%) girls.

Etiologies of laryngotracheal stenosis were
as follows: prolonged endotracheal
intubation in 112 patients, multiple surgical
interventions  for  recurrent  laryngeal
papilloma in 15; high tracheostomy or
cricothyrotomy in 7, congenital anomalies
of larynx in 6, permanganate burns in 4,
external laryngeal trauma in 1, and
complications of removal of a
laryngotracheal foreign body in 1 patient.

Duration of intubation ranged from 3 days
to 3 months.

Tracheostomy tubes were indwelling for
less than 6 months in 31 patients, for 6
months to 1 year in 22 patients, for 1 to 3
years in 61 patients, for 4 to 6 years in 6
patients, for 8 years and beyond in 2
patients. Six children had a metal
tracheostomy tube; other children had a
plastic trach tube. Five children wore a
tracheostomy tube that was wider than the
trachea itself. Seven children had an overly
curved tracheostomy tube.

The cicatrical process was localized in the
laryngeal vestibule and vocal cords in 4.2%,
at the glottis in 2.8%, at the glottis and
infraglottic cavity in 25%, within in the
infraglottic cavity in 66.6% and throughout
all levels of the larynx in 1.4% of children.

Additionally, in nearly half of these
patients, the laryngeal cicatrical process
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pyOueBoto nedopMmarii€ro Tpaxei BUIIE Tpa-
XEOCTOMH, pimmie — 3 pydreBoro medop-
MaIli€r0 Tpaxel BUIIE 1 HIKYE TPAXEOCTOMH.
Y  KOKHOrO IIOCTOrO  XBOpPOro OyB
XOHJIPOTIEPUXOH/IPUT XPSIiB TOpPTaHi, a B
KOXHOI'0 ChOMOr'0 XOHApoMallis Bix 1 mo 6
HaITBKiJICIb Tpaxei.

VY TpeTHHH XBOPUX JI0 MOCTYIUICHHS B HAIITY
KIiHiKy Oyino mpoBeaeHo Bim 1 go 5
ONEPATHBHUX  BTPYy4aHb 3  INPHUBOAY
pYOIICBOTO CTEHO3Y FOPTaHI 1 Tpaxel, AKi He
OpU3BEIM JIO OMYXKaHHA, a B JESKHX
BHUIAJIKaX 3HAYHO MOTiPIIMIA CTAH XBOPHUX.
Creno3 roprasi MaB Micue y 75,4% XBopux,
atpesis (crenos 1Y crymens) roprani — y
24,6%. OOMexeHuil pyoOleBHuil Mporiec
BusiBNicHUH y 47,2%, nommpenuii — y 52,8%
BUMAJKIB. YTPYIHEHHS JIUXaHHS [pH
3aKpUTIH TpaxeocToMi Maiio Micte y 75,4%
XBOpHUX, He Oyno — y 24,6%. 3axpumuticts
rojocy crocrepiraizace y 16,9% niteit i3
CTEHO30M TOpTaHi, a HOro BiACYTHICTb Yy
BCIX XBOPHX 3 aTpe3i€r0 rOpTaHi.
[lopymieHHs KOBTaHHS BHsBIEHO y 16
(11%) miTeit 3 pyOLEBUM CTEHO30M TOpTaHi.
[lpyunHOIO TOpYIIEHHS KOBTaHHS Oynu:
pyOueBa jaedopmaliisi HAATOPTAHHUKA Y 2,
nedexT Xpsi@a HaaropraHuuka (po3pizaHuit
LIUTYHKOBUM 30HIOM) - y 1, BiACyTHICTBH
HAQ/ICOPTAHHUKH TICIS OMIKY KpUCTaJaMu
NepMaHraHaToM Kajito — y 2, pyOuesa
MeMOpaHa TOPTAHOTJIOTKH TICIsl  OMIKY
KpHCTaJlaMH NIepPMaHTaHATOM KaJilo — y 3,
XOHJPOIIEPUXOHJIPUT XPSIIIB TOpTaHi — y 4,
TpaxeocTpaBOXifHa HOPHILS BPOMKEHA — Y
1, TpaxeocTpaBOXiflHA HOPHI  HicCis
TpaxeocToMii — Y 1, BpomKeHa po3IIeiInHa
roprtaHi — y 1, npruuna He Oyia BUABIICHA —
y 1 xBoporo.

VY 5 Bumaakax pyOIeBHid MpoIec B TopTaHi
00MeXyBaB PYXJIHBICTh TOIOCOBUX CKJIaI0K
1 HaJaBaB BHJ CEPEAMHHOIO CTEHO3Y TOp-
taHi. [licns BumaneHHs pyOuLiB PyXJIHMBiCTH
TOJIOCOBHX CKJIAJIOK BiJTHOBHIIACSL.

Cepen 146 niteit 3 pyOIeBHIM CTEHO30M
ropraHi i Tpaxei, MmO IIKyBaJIUCI TIif
HAIIUM CIIOCTEPEXKEHHsM, 24 TOCTYIIIIH
06e3 TpaxeocroMH 1 OymH TpooIEepoBaHi
eHIOoCKOmYHNM  criocobom. Cepen  HHX
gume B 1 Bumaaky Mum Oynm 3MyIIEHi

conjoined scar deformity in the trachea
above the tracheostomy. Less frequently
scar deformity was suprerior and inferior to
the tracheostomy. Every sixth patient had
laryngeal cartilage perichondritis, while
every seventh patient had chondromalacia
of 1 to 6 tracheal rings.

Before coming to our clinic, one third of our
patients had had several (1 to 5) surgical
interventions for cicatrical stenosis of the
larynx and trachea, which were not curative
tissue. Several cases worsened in status.

Laryngeal stenosis was present in 75.4% of
our patients, atresia (grade 1V stenosis) in
24.6%. Mild scarring was present in 47.2%
of cases, moderate scarring in 52.8%.
Dyspnea  during  trial  tracheostomy
occlusion was observed in 75% of cases;
24.6% of cases maintained an adequate
airway. Hoarseness was present in 16.9% of
children with laryngeal stenosis; complete
aphonia in all with laryngeal atresia.
Swallowing dysfunction was found in 16
(11%) of children with laryngeal stenosis.
Swallowing dysfunction was due to
epiglottal scarring in 2 children; iatrogenic
epiglottal defects of (hasogastric tube) in 1;
epiglottal absence secondary to
permanganate burn in 2; laryngopharyngeal
scarring secondary to permanganate burn in
3; laryngeal cartilage perichondritis in 4;
congenital trachea-esophageal fistula in 1;
tracheoesophageal fistula after tracheotomy
in 1; congenital laryngeal cleft in 1; and,
idiopathic causes in 1 child.

In 5 cases, laryngeal scar membrane limited
vocal fold mobility, giving the clinical
appearance of glottic laryngeal stenosis.
After scar excision, vocal fold mobility was
restored in these cases.

Among the 146 children that we treated for
laryngotracheal stenosis, 24 did not have a
tracheotomy and underwent endoscopic
procedures. Of these, one case required re-
operation with endo-extralaryngeal
technique. The other 23 children were
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MOBTOPHO ONEPYBATH 10 CHIOCKCTPATAPHH-
realbHOMYy croco0y. Bci iHmi Oynm
BUNNCAHI 3 OAYXKaHHIM ITiCJIS BiJIIOBITHOTO
JIKYBaHHS, IO BKIIOYAIO BHYTPIINIHBO-
TKaHUHHHUN yabpTpadonodopes mikiB. Y 8 3
HUX B IIOJAJIBIIOMY CHOCTepiramocs po3-
pocTaHHs pyOLEBOI TKaHUHH, M0 MOTpe-
OyBaio MOBTOPHUX EHIOCKOMIYHUX BTPY-
yaHb (Bix 1 1o 4 pasiB), micis 4oro MpocBiT
roprasi OyB BiJTHOBJICHHH.

Y 120 niteii-kaHtonsapiB Oyia BUKOHaHa
JIAPUHTOTPAaXeoIUIaCTUKa 0 E€HJOeKCTpa-
JIAPUHT€ATBHOMY CIIOCO0Y 3 TOAAIBIIOK
JIMJIATaIli€l0 MPOCBITY TOPTaHi 1 BEPXHBOTO
BiIiTy Tpaxei. B neskux Bumamkax Xipyp-
riYHi BTPYYaHHs MPOBOJMINCH TI0 JEKiIbKa
pasiB. Y 3 XBOpHX, y SKHX Majia MiCIl¢ XOH-
JPOMAIIALsl YOTUPHOX-IT’SITH BEPXHIX Ha-
MiBKUICNb Tpaxei, Miciast TpaauiiiHOl Jia-
PHHTOTPaXeoIIaCTUKY BUHUKIIA MOTpeda B
HaKJIaJaHHI TOPTaHHO-TPaxealbHOTrO aHac-
TOMO3Y, MICJISl YOI0 HACTYIUIIO Oy KaHHS.
VY 1 xBoporo 3 pyOIeBOIO aTpe3i€ro ropTaHi
1 Tpaxei BHILE TPaXeoCTOMH, Y SKOT0 MaJd
MiClle pPO3pUB HAJArOPTAHHHMKA, AaHKIIO3
Yeprako-TMepCTHENOAIOHOr0  34JICHYBaHHS
3J1iBa, 3aJIMIIKOBI SIBHIA YePEITHO-MO3KOBOT
TPaBMHU Y BUIIISAJI TeTpanape3y i 4acTKOBOI
aTpodii 30pOBOro HepBa, HENPaBUIBHO
KOHCOJIIIOBaHI MepenoMy HIKHIX KiHI[IBOK
i (i3ioni3 TOJOBKH KYJBIIOBOI KiCTKH,
BHACIIIOK JikyBaHHs (2 omeparii) Oyna
BITHOBJIEHA IIUIICTh HAATOPTAHHUKA 1
MPOXI/IHICTh TOpPTaHi, a TaKOX (hOHATOpHA
GyHKIIST  TOpTaHi, OJHAK 3AJIMINUIACH
TpaxeocToMa.

BigHoBieHHS IuMXaidbHOI Ta TOJOCOBOI
(G YHKIIT TicIst 0IHOPAa30BOro BTPYYaHHs Ha
ropradi Hacrymwio y 103 (84,4%) mireii-
kanatonenociie. Y 19 (15,6%) —
JEKAHIOJIAIII0 BUKOHAHO MICIS TTOBTOPHHUX
IUTACTUYHUX OIepalliif Ha TOpTaHi.

Y 2 niteit 3 pyOIeBOIO aTpesi€ro ropraHi
miCS  JTAPUHIOTPAXEOIUIaCTHKA HACTYIUB
peIHIrB XBOPOOH.

CepenHs TpWBANICTh JIKYBaHHSA MHiTEH-
KaHIOJICHOCI{B IIiCNA orepamnii CTaHOBHIIA
109,3£9,8 nmua. KpaTHicTh omnepaTHBHHX

discharged after endoscopic treatment,
which included ultraphonophoretic
instillation medications to internal tissues.
Eight of these children had stenotic
recurrence that required repeat endoscopic
intervention (1-4 times) for an adequate
laryngotracheal lumen to be re-established.

One hundred and twenty children with

cannualted tracheostomy underwent
laryngotracheoplasty using endo-extra-
laryngeal technique and  progressive
dilatation of the laryngeal and upper

tracheal lumen. In several cases surgery had
to be repeated. In 3 patients who had
chondromalacia of the 4™ and 5" tracheal
rings, after traditional laryngotracheoplasty,
laryngo-tracheal anastomosis was required
for successful recovery.

One patient with laryngotracheal atresia
above the tracheostomy had also had
pharyngeal rupture. This patient had
ankylosis of the left cricoarytenoid joint as
well as residual sequellae of closed head
injury, quadraparesis, partial atrophy of the
optic nerve, non-union of lower extremity
fractures, and aseptic necrosis of the
femoral head. After two procedures, the
pharyx integrity ~was reconstructed,;
laryngeal patency and voice functions were
restored. The tracheostomy remained.

Respiratory and phonatory functions were
restored after single intervention to the
larynx in 103 (84.4%) children with
tracheostomy. In 19 (15.6%) cases,
decannulation was achieved after a series of
laryngeal reconstructions.

Two patients with cicatrical atresia of the
larynx and laryngotracheoplasty had
recurrent stenosis.

The average treatment duration for children
with post-operative tracheostomy was 109
(+/-10) days. The average rate of operative

BTpy4anp  Oyma  1,2+0,1.  Cepenns intervention was 1.2 +/- 0.1. The average
TpUBaNicTh  JIiKyBaHHA  Jiteil  6e3 treatment duration for non-cannulated
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Tpaxeoctomu Oyna 31,6+5,9 nHis.
lomocoBa QyHkuiss npu Bumucni Oyia
nioBHicTIO BigHOBNEeHA y 107 (87,7%), a mpu
JOCHIDKCHHI Yy BimmaneHoMy daci (Big 6
MicsuiB 110 10 poki) - y 115 (94,3%) 3 122
miTed-kaHOIApiB. Y 24 mited, ki
MOCTYNWIA B KIiHIKY 0€3 TpaxeocToMw,
royocoBa (YHKIIis Oyiia 30epexeHa.

JlikyBaHHSI TIOPYIIICHb KOBTaHHS BKJIFOYAJIO
XipypriuHe BUIUIEHHS HaJrOpTaHHUKA 3
pyOLIEBOI TKAaHWHU TiCJIsI OMIKY IepMaHraH-
aToM Kamio y 2 JiTei, IUIACTHKY HaArop-
TaHHMKa — y 1, BumaneHHs pyOueBoi
MeMOpaH! TOPTAHOTJIOTKH — Y 3, MIACTHKY
TpaxeoCTpaBOXimHOI HopHIi — y 2,
JKYBaHHS XOHJPOICPUXOHAPUTY XPSIIiB
ropTaHi 3 MPU3HAYCHHSIM IPOTHU3ANATbHOL
Ta aHTHOAKTepiaNbHOI Tepamii — y 4 XBOpUX.
be3nocepeqHbo micns JTiKyBaHHA PO3ZiJIbHA
¢GyHKIIST TOpTaHi BifHOBWIIACH y 12 miTeil.
VY 2 xBopux i3 3pyilHOBaHHM, BHACHTiJOK
OMiKYy, HAJATOPTAHHHUKOM KOBTAHHS BIiIHO-
BUWJIOCH uepe3 3 1 6 Mic BiINOBIAHO. Y 1HX
Jiteil cnocrepirasiach rineptpodis S3UKO-
BOr0 MHrjganuka. MoxHa 3poOHTH HpHITY-
LIEHHS, 1[0 TEBHY pOJIO Y BiJHOBJICHHI
KOBTAHHs y IMX JMiTel BIiAIrpaB KOpPiHb
si3UKa. Y OHIE] IUTHHHM, y KOl OpraHiyHa
NpUYMHA TOPYLIEHHS KOBTaHHA He Oyna
BUSIBJICHA, PO3/ILIbHA (DYHKIIisl rOpTaHi Oyia
BIJTHOBJICHA JIMIIE 4Yepe3 3 POKU Ticis
KpaHiocakpaibHOi Tepamii.OfHa JUTHHA 3
BPODKEHOIO PO3LIEINHOI0 FOpTaHi IoMepiia
BiJl MHEBMOHIi y Bimi 1 Mic uepe3 2 aHi
TTCIIs NISITHOCTYBAHHSI 3aXBOPIOBAHHS.

3 BHIEBHUKIIAJACHOT'O BHIHO, IO XPOHIYHUI

pyOmeBuii CTEHO3 TOpTaHI € JIOCUTHh
CKJIQHOIO0  IHBANITU3YIOUOI TIaTOJOTIEI0
OUTSIOTO  BIKY, JIIKYBaHHA SIKOTO €
CKJIJTHHM, TPUBAJIAM, HEPIJIKO

OaraToeTamHUM, IO TMOTPeOye 3HAYHHUX
E€KOHOMIYHHUX 3aTpaT, BEIUKOI BUTPUMKH y
XBOPOT'O 1 HEMaJHX 3yCHiIb y Xipypra.
Bucnosku:

1. Xponiunauii pyOueBuil cTeHO3 TOPTaHi €
CKJIaHUM 1HBANIOU3YIOYNM 3aXBOPIOBAH-
HSAM JUTSIYOrO BIKY, XipypridyHe JiKyBaHHS
SIKOTO € TPUBAJINM, Hepiiko OaraToerar-
HHUM, IO MOTpeOye 3HAYHMX EKOHOMIUYHHMX

children was 32 (+/-6) days.

Vocal function at discharge was restored in
107 (88%) of our cases and during follow-
up at 6 months to 10 years, in another 8
children, for a total of 115 (94.3%) of 122
children with tracheostomy. In the 24
children who presented and were treated
without tracheostomy, vocal function was
retained.

Swallowing dysfunction treatment included
surgical dissection of the epiglottis from
post-permagenate burn scar in 2 children,

epiglottoplasty in 1, laryngopharyngeal
cicatrectomy in 3, tracheoesophageal fistula
repair in 2, and laryngeal cartilage
perichondritis  treatment  with  anti-

inflammatory and antibacterial drugs in 4
cases. Immediately after treatment, the
partitioning function of the larynx was
restored in 12 children. In 2 children with
pharyngeal destruction due to burn,
swallowing function recovered at 3 and 6
months respectively. In these chidren, the
lingual tonsil  became  hypertrophic,
suggesting that the base of tongue had a role
in the restoration of swallowing in these
children. In one child, in whom a specific
cause of the dysphagia could not be
established, successful swallowing was
restored over a 3-year period using
craniosacral therapy. One child born with
congenital laryngeal cleft died at 1 month of
age, 2 days after diagnosis.

The above supports that chronic
laryngotracheal stenosis is a complex,
disabling disease in childhood. Treatment is
complex, prolonged, and not infrequently
requires several surgeries along with
substantial economic investment, great
endurance by the patient and substantial
surgical effort.

Conclusions:

1. Chronic cicatricial laryngeal stenosis is a
complicated disabling childhood disease,
the surgical treatment of which s
prolonged, not infrequently multi-staged,
incurs considerable economic investment
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XpoHiuHUIA pyOIIeBHll CTEHO3 TOPTaHi

A. Kocaxoscokuii, 1. Kocaxieécoka

3aTpaT Ta I1HIUBIIYaJbHOTO MiAXOAY JIO
BHOOpPY METOIUKH OIEPaTHBHOIO BTPYYaH-
HS B 3QJIKHOCTI BiJl JJOKaTi3allii pyoreBoro
TIPOLIECY i CYIMYTHBOI MaTOJIOT].

2. Y 11% nitelt 3 XpOHIYHUM pyOLIEBUM
CTCHO30M TOpPTaHI 1 INMHHHOTO BiAILTY
Tpaxei Mae Miclle TOpYIIEHHS KOBTaHHS,
YacTile 3yMOBJIEHE pyOIIEBUM IIPOILIECOM B
TOpTaHi i TOPTAHOIJIOTHI Ta XOHJIPOIEPH-
XOHJPUTOM XPSIIiB TOPTaHi.

3. Xipypriune  JiKyBaHHS  JiTeH 3
pyOLIEeBUM CTEHO30M TOpTaHi 1 Tpaxei y
OINIBIIOCTI BUMAJKIB JIO3BOJISIE BiJHOBUTH
PO3LIBHY (QYHKIIIIO TOPTaHi.
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and individualized approaches to operative
intervention based upon the scar location
and related pathologies.

2. Eleven percent of children with chronic
cicatrical stenosis of the larynx and upper
trachea also have swallowing dysfunction,
often aggravated by scarring within the

laryngopharynx and laryngeal cartilage
chondroperichondritis.
3. In the majority of cases, surgical

treatment of children with stenosis of the
larynx and trachea allows restoration of the
partioning function of the larynx.
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GENETIC FACTORS IN EYE DISEASE
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3micT. Ha OCHOBI AHATITHYHOTO
JIOCIIJDKCHHS. 3pOOJICHO TPUIYIICHHS, IO
OUIBIIICTE OYHMX Heayr nepedirarTh
ONHOTHUIIHO 1 TMOYaTKOBHHM MEXaHi3M, SKHH
3aIlyCKa€e 3aXBOPIOBAHHS B Ol — MOXKe OyTH
OIMH 1 TOM caM. MOXJIIMBO, 1€ 3yMOBJIEHa
TEHETUYHO OCOOJIMBICT OYHOBH OKa, sKa
BUKIMKAae cnaOkicTb akomopmarii. Jlms
po3po0KM 11i€l ITyMKH HeoOXifHi Oarato
LIEHTPOBI PaHJOMI30BaHi JIOCIIPKEHHS B
raiy3i FeHETHKH, aHaToMil, maTodizionorii,
ME/IMYHOI CTATUCTUKUA OYHOI MAaTOJOTi].
KiaruyoBi cjoBa: cinabKicTe akomonarii,
KOMIIEHCATOPHI peaKilii, reHeTHKa OKa.
[HBaiIHICTH MO 30pY BHACHIOK OLIBLIOCTI
OYHHX 3aXBOPIOBaHb 32 OCTaHHI JECATHPIY-
Ysi He 3MEHIIYETHCS, HE 3BaXKAIOYM Ha
MPOrPECUBHI TEXHOJIOTIT Yy JMIarHOCTHIN Ta
mikyBaHHi. Ile cBiueHHsS HENMOBHUX 3HAHb
PO HEBIOMi TEHETHYHI YWHHUKHA B
€TionaToreHe3i OYHUX 3aXBOPIOBAHb.

Ha aymKky nocnmigkuka, OCHOBHA MPHYHHA
PO3BUTKY TJIayKOMH, PETHHONATii, BIiKOBOI
MakynomucTpodii, wiomii, KaTapakTd i
YBEPTIB — TEHETUYIHO 3YMOBIIEHa CIa0KiCTh
akoMoparii. Bka3aHi 3aXBOpIOBaHHS pPO3BH-
BalOTHCS B AHATOMIYHO HEOJIATOMOIYIHHUX
odax 3 ,,TICHUM TepeNHIM CErMEHTOM. Y
TaKAX O4ax y MIEBHOMY 4aci KUTTS BiJICTaHb
MDK OWTIapHAM TiJIOM 1 €KBATOPOM KPHIII-
TaJMKa CTa€ MEHIIE TaKol, M0 3abe3mnedye
JIOCTATOYHY B3AEMOMII0 MK KPHIITATHKOM
1 MATiapHAM M S130M Y TIPOIIECi aKOMOJAITI.
LuHAOBI 3B’S3KW MOYWHAIOTH JIETIO MPOBHU-
catu, M’s3 YaCTKOBO MpaIioe 0e3 HaBaHTa-
xenns [13, 14, 15, 16]. s Toro, o0
T IBUIUTH €(PEKTHBHICTH pOOOTH aKOMO/Ia-

Abstract. Literature review has led to the
hypothesis that most eye diseases have a
natural history and initiating mechanism
that may be one and the same. This may be
due to genetic adaptation of the eye
structure, which causes weakness in
accommodation. Multi-center randomized
studies in the areas of ocular genetics,
anatomy, pathophysiology, epidemiology
and pathology are needed for further
evaluation of this hypothesis.

Key words: accommodation weakness,
compensatory reaction, genetics, eye.
Despite technologic advances for diagnosis
and treatment, visual disability due to most
eye diseases has not decreased over the past
decade.  This  suggests insufficient
knowledge about genetic influences on the
pathogenesis of eye diseases.

In this author’s opinion, the principal cause
of glaucoma, retinopathy, age — related
macular degeneration, myopia, cataracts
and uveitis is a genetically conditioned
weakness in accommodation. The named
diseases develop in anatomically
disadvantaged eyes that have a "tight"
anterior segment. In such eyes, at a certain
time in life, the distance between the ciliary
body and equator of the lens loses ability to
provide sufficient interaction between the
lens and ciliary muscle  during
accommodation. Zinn’s ligaments begin to
sag; their muscle begins to contract - partly
without load [13, 14, 15, 16]. The body’s
attempt to improve accommodation, can
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LiffHOrO amapary, opraHi3M MOXKE CKOpHC-
TaTucs JAeKkimpkoma nunixamu. lLle —
IIBUIICHHS KPOBOIMOCTAYaHHSI [IJTiapHOTO
Tina (odrampMorinepreHsis), imremizamis
MIepeTHhOTO BIJPI3KYy OKa 1 PO3TATHEHHS
OYHOrO s0JTyKa (TJ1aykoMa, MioIIisi), ToMyT-
HIiHHSI ONTHYHHUX CEPEIOBHUIN OKa i BUHHK-
HEHHSl TaToyorii CITKIBKM  (KaTapakTa,
yBeiTH, petnHonarii). [ligBuIneHHs TPOAYK-
TUBHOCTI pOOOTH LMIIIapHOTO M’s13a; 301JIb-
LIEHHS BIJCTaHI MK IWIIAPHUM TIJIOM 1
KPHIITAJIMKOM; 3HWKEHHSI TOCTPOTH 30pY —
BCC Il¢ NUISAXH CTBOPEHHS BHUTIJHHX YMOB
Uit poOOTH  akOMOAaliifHOro —amapary.
[Ipupona mnependaymia AEKiIbKA MOMKIIU-
BOCTb ,,JIOTIOMOT'H’~ aKOMOJIAIliHHOMY amapa-
Ty, TOMY III0 B TIpOILIECI €BOIIOL] 3/]aTHICTh
OKa WIBHAKO OpIEHTYBATHUCh Yy MPOCTOPI
(To0TO OauMTH PIBHOBIJJIAJIEHI TPEIMETH)
Majla BUpIIIAJbHUNA BIUIMB Y BI)KUBAHHI
JIOUHY SK Buay [10].

['eHeTHYHI MeXaHI3MHU BCIX IMX 3aXBOPIO-
BaHb CIIPAanbOBYIOTH OAHAKOBO — IIOPYIICH-
HSl IEPEKHCHOI'0 OKMCHEHHS JIMIJIB 1 aHTH-
OKCHJAHTHOI'0 3axHucTy. BijbHI panukanu
CIIPUYMHIOITHh TaTo(di3ionoriudi  edekTy,
AKi HPU3BOAATH A0 PO3BUTKY ITIAYKOMH,
Miorli, KaTrapakTH, YBEITIB, peTHHONATII,
BiKOBOT MakynoaucTpodii [1].

Bci 1i 3aXxBOpIOBaHHS B TIOYATKOBIH cTaii €
KOMITEHCATOPHHMU PEAKI[isIMU Ha CITa0KICTh
aKoMoJallii, 3yMOBIIeHy reHeTn4Ho. [loTim
y YaCTHHHM XBOPHX HACTalOTh HE3BOPOTHI
3MiHH, SIKI TIPU3BOISATH JI0 CIIMOTH.
3aranpHOOI0IOTI4HI 3aKOHU TaKi, 110 TIPHO-
TU3HO 2/3 mozel, sKi 3aXBOPIUIH SKOKOCh
HO30JIOTi€I0, ONYXKYIOTh a0 Tpolec cTadi-
mizyerbest (,M’sikuii miepebir”), y 1/3 xBo-
PHX IIpoLEC MEPEXOAUTh Y XPOHIUHY, peLu-
IUBYIOUY CTamifo (,,37OAKICHUI mepedir”)
[16].

Taxk, HaIpuKIa, AMEPUKaHCHKUMH
o(hTaIBMOIOraMH BCTaHOBJICHO, IO Cepex
XBOPHX 3 HOPMOTEH3UBHOK TJIayKOMOIO,
SIKI HE OJIep)KyBalld IJIIKYBaHHSA, PO3BUTOK
3aXBOPIOBAHHS BiIMIiUa€Thcs TiMbKU y 1/3
xBopux [5]. Ilpm TpuBamomy cmoctepe-
JKeHHI 3a mepebirom odTambMorinepTensii
TiBKH y 1/3 XBOpHMX BHHHUKaMM KIIHIYHI
TpOosiBU raykomu [5].

take several paths. These can include
increased blood flow to the ciliary body
(e.g.: ophthalmic hypertension), ischemia of
the anterior eye segment and lengthening of
the eyeball (e.g.: glaucoma, myopia),
opacification of the vitreous humor and
retinal pathologies (e.g.: cataract, uveitis,
and retinopathy). Improving ciliary muscle
efficiency, increasing the distance between
the ciliary body and lens, reducing visual
acuity are also ways for the body to
improve conditions for accommodation.
Nature foresaw several options for helping
the system for accommodation, because
during evolution, visual ability to quickly
orient in space to see equidistant things had
a definitive influence on human survival as
a species [10].

Genetic factors in these diseases work the
same way, by disrupting lipid peroxidation
and antioxidant effects. Free radicals cause
pathophysiological effects that lead to the
development of glaucoma, myopia, cataract,
uveitis, retinopathy, and age - related
macular degeneration [1].

In early stages, all of these diseases are
compensatory responses for weak accom-
modation that are genetically conditioned.
Later, in some patients, these changes
become irreversible and lead to blindness.
Common laws of biology are such that
approximately 2/3 of people, who have
some type of disease, recover or stabilize
("benign course™); while 1/3 of people
convert to chronic or recurrent disease,
("malignant course™). [16].

For example, American ophthalmologists
have found that amongst patients with
untreated normotensive glaucoma, disease
progression is observed in only 1/3 of the
patients [5].

In long-term follow-up of patients with
ocular hypertension, only 1/3 of patients
developed clinical manifestations  of
glaucoma [5].
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Cepen xBopux Ha TJiaykomy Tutbkn 1/3
TOIa1a€ B TIOPOYHE KOJIO 1 CITITTHE.

Ti cami TeHIeHIi cCrOCTEPIraloThCs 1y
JroNed 3 IHIIUMH OYHHMH 3aXBOPHOBaHHS-
Mu. Tak, MOBHE OMY)KaHHS CIIOCTEPIraeThes
y 2/3 xBopux Ha yBeiT, a y 1/3 xBOopHX
(bopMyeThcs MOPOYHE KOJO 1 BHUHUKAKOThH
MOBTOPHI 3aXBOPIOBAaHHS 13 CEpPHO3HHMH
YCKJIQJHCHHAMH, SIKi BEAyTh IO CIIMOTH Ta
IHBaTITHOCTI 110 30py [6, 7, 14].

3a pmamumu H.O.IlyukiBeekoi [12], mpwu
TPUBAJIOMY CIIOCTEPEKEHHI 3a XBOPHMH 3
BIKOBOIO KaTapakTolo y 1/3 BHHHKAKOThH
MOKa3W J0 OIMEPATHBHOIO JIKYBaHHS, a Y
2/3 — mporiec cTabimi3yeTHCSL.

Ipu miomii y 70 % xBopux ( =~ 2/3) nporuec
crabimizyerbest B Mexxax 3.0 anrtp. Taka
pedpakiis onTuMaigbHa UIsi poOOTH Ha
ONMM3ELKIiH Bijcrani (,,utata 3a
nuBimizamioo”). Pemra xBopux (~1/3)
MaloTh MiOMil0 CEPEeAHHOr0 1 BHCOKOTO
cTymeHs, 10 noTpedye  CremiaabHOi
KOpPEKIii 1 JIiIKyBaHHSI.

BisbMemMo Ha ceOe CMUIMBICTH BHCIOBHUTH
JYMKY, 1110 1 OKJIFO31lHI ITPOLIECH B CITKIBIIi
i 30pOBOMY HEpBI — I€HETHYHO 3YMOBIICHI
3aXBOPIOBAHHS, SIKI MiJJISITAIOTh TUM CaAMUM
OioyioriyHUM 3akoHaM. MoxHa mnepeznda-
YHTH, IO B OCHOBI TX BUHUKHEHHS TaK CaMO
JIEKUTH CI1a0KiCTh aKOMOZALI].

BisbMemMo s mpukiagy — TpoM003
uentpanbHoi  Benu  citkiBku  (IIBC).
[Marorene3 tpom603y 1IBC 3anumaerbes 10
kiums He 3°sicoBanuM [3]. Tineku y 2 — 3%
XBOpUX 31 3MIHAMH OYHOrO JHA Ha TIi
TiepToHil i aTepocKiIepo3y MiarHOCTYIOTh-

ci TpombOo3m BeH ciTKiBkH.  OTKe,
TINepPTOHISA 1 aTepoCKiIepo3 CaMOCTIHHO He
3YMOBIIOIOT PO3BUTOK CYAMHHUX

kaTtactpod oprama 3opy [17].

CratuctuuHo, y 67% Bunankis (2/3) —
BuHuKae TpombOo3 rinku LIBC, B 33%
pumaakiB (1/3) — tpombo3 LIBC [8]; 2/3
Bunaaxip okmo3ii [IBC — neimemiuni, 1/3
Buma ki okiro3ii [IBC - imemiuni [9].

LikaBi cmocTepexeHHS 1 TpH TepenHiit
imeMivHIi HeHpoOnTHKOMATIl - OJHOOIUHE
ypaXXeHHSI JFICKYy 30pOBOro HepBa y 2/3

Amongst patients with glaucoma only 1/3
enters a vicious cycle and becomes blind.
Similar trends are observed in people with
other eye diseases. Thus, complete recovery
is found in 2/3 of patients with uveitis,
while 1/3 of patients enter a vicious circle
with  recurrent diseases and serious
complications leading to visual disability
and blindness. [6, 7, 14].

According to a report by N. Puchkivskoyi
[12], during long-term follow-up of patients
with age-related cataract, 1/3 develop
indications for surgical treatment, while in
2/3 of these patients, disease stabilizes.

As to myopia, disease stabilizes within 3.0
diopters in 70% of patients, approximately
2/3. Such refraction is optimal for work at a
short distance - perhaps the ‘cost for
civilization’? The other approximately 1/3
of patients has medium and high degrees of

myopia,  which  require  specialized
correction and treatment.
The author proposes that occlusive

processes of the retina and optic nerve are
genetically conditioned diseases that are
subject to the same biological laws. From
this perspective, it is foreseeable, that weak
accommodation is the basis of these
conditions as well.

For example, the pathogenesis of central
retinal vein thrombosis (CRVT) remains
undetermined [3]. Retinal vein thrombosis
is diagnosed in only 2 - 3% of patients with
changes in the fundus and history of
hypertension and atherosclerosis. Thus,
hypertension and atherosclerosis alone do
not induce vascular accidents in the eye
[17].

Statistically, in 67% (2/3) of cases
thrombosis occurs in a branch of the central
retinal vein; in 33% (1/3) of cases
thrombosis is in the central vein (CRVT)
[8]. Two - thirds of CRV occlusion cases
are not associated with ischemia; 1/3 of
these cases are associated with ischemia [9].
An interesting observation and finding in
anterior ischemic neuropathy is that a
unilateral optic nerve disc lesion occurs in

JUMANA
Vol. 52, No. 1 (156)

30

Jlixapcokuii gicHux
Pix 52, u. 1 (156)



I'eHeTHYHI YMHHUKNA OYHUX HEAYyT

O. Pyokoscvka

XBOpHUX, ABOOIYHE ypa)XeHHs AWCKy y 1/3
xBopux [8].

HeBpur 30poBoro HepBa IpH PO3CITHOMY
ckieposi — o 1/3 Bunanxis [2].
EnnoBackynmsipra  Xipypris, = MOXIIHBO,
3a0e31meunTh eeKkTuBHE JIKyBaHHS
CYIMHHHUX 3aXBOPIOBaHb CITKIBKH. JlOKTOp
Balicc moOuBcst BiTHOBJIEHHSI KPOBOTOKY Y
2/3 mpoomnepoBanux oueit [4]. Kpim Toro,
PEKOMEHIIOBAaHO NpH pyOeo3i paiayKku
BHUKOPHUCTOBYBATH MIiIPIaTHKH, a I1e TPIMUI
BILUIMB Ha aKOMOJIAIlIIIHY CHCTEMY OKa.
HagiTh y po3BUTKY aJieprii o4eil BINIMBAIOTh
TeHeTHYHI YMHHHKA. Y 65% XBopHX
(~2/3), AKi HOCATH KOHTAKTHi JH3H —
000B’I3KOBO KOJH-HEOy b oyne
anepriuHui KoH FoHKTHBIT [11].
BucHoBoku: TakiuM YUHOM, OTHOTHUITHICTH
nepediry OLIBIIOCTI OYHHMX 3aXBOPIOBAHb
HAILITOBXYE HA AYMKY, 1110 TOYaTKOBUH
MeXaHi3M, SIKUl 3aIycKae BCi Il IPOLECH,
MOKe OyTH OJIUH 1 TOM e — CIIaOKiCTh
aKoMoJallii, 3yMOBJIEHa T€HETUYHO.

Juist miaTBeppKeHHs ab0 CIPOCTYBaHHSI i€l
inei MOTpiOHI Oararo LEHTPOBI
paHOOMI30BaHi  JIOCHI/DKEHHST B Taiy3i
FEHETUKH, aHaToMil, narodiziosnorii,
MEIMYHOI CTATUCTHKH, OYHOI I1aTOJIOrI].
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2/3 of patients. Lesions occur bilaterally in
1/3 of patients [8].

Optic neuritis associated with multiple
sclerosis occurs in up to 1/3 of cases [2].
Endovascular surgery will potentially
provide effective treatment of retinal
vascular diseases. Dr. Weiss has restored
blood flow in 2/3 of eyes undergoing
surgical treatment [4]. Furthermore, in
rubeosis iridis, mydriatics are
recommended, and this has a direct effect
on the eye’s accommodation system.
Genetic factors have a role even in the
development of eye allergies. Allergic
conjunctivitis occurs sporadically in 65% of
patients (~2/3), who wear contact lenses
[11].

Conclusion: Thus, commonalities in the
natural histories of most eye diseases
suggest the hypothesis that the initial
mechanism, which triggers these processes,
may be the same - genetically conditioned
weakness in accommodation.

Randomized, multi-center clinical studies
evaluating ocular genetics, anatomy,
pathophysiology, epidemiology and ocular
pathology are needed to further evaluate
this hypothesis.
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IIpaBa (copyright): ©2008 Steyerberg et
al. Llg crartst 3 BiOKPUTHM JOCTYIIOM TO-
LIUPIOEThCS 3TiAHO 3 [IpaBriioM 3araabHOTO
JOCTYIy IO TBODIB, SIKE J03BOJSIE HEOOMe-
KEHe  BHUKODHUCTAHHS, TIONIMPEHHSA Ta
BiATBOpEeHHS 1HQOpMaIii OyIb-IKUM YHHOM
3a YMOBH, [0 OyJe BKa3aHO aBTOPIiB Ta
JDKEPEIIo OPHUTiHAIBHOI MyOumiKarii.
Cxopouennsi: [1I1K — mroma mix kKpuBoro
(AUC - area under the receiver operating
characteristic curve), PKII3TI" — panmomi-
3aliss KOPTHUKOCTEPOiNiB Ticis 3HAYHOI
tpaBmu ronoBu (CRASH - Corticosteroid
Randomization after Significant Head
Injury), KT — xomm’rotepHa Tomorpadis
(CT - computed tomography), EJII" — eminy-
panmbHa remaroma (EDH — epidural
hematoma), IIKT" — mkama xomu ['masro
(GCS - Glasgow Coma Scale), IIIBI' —
mwkaga Bucaigis ABO 1mkana Buxonis
I'masro (GOS — Glasgow Outcome Scale),
IMPACT - International Mission for
Prognosis and Analysis of Clinical Trials in
TBIl (MixHapomHa Micisi 3 TPOTHO3Y Ta
aHaJi3y JaHUX KIIHIYHUX JOCHI/PKEHb MPU
YMT); BII — signomenns manciB (OR -
odds ratio), PKKB — pangoMmizoBaHe KOH-
TposiboBaHe KiiHiuHe BuripoOyBanHs (RCT
— randomized controlled trial), YMT -
gyepenHo-mMo3koBa TpaBma (TBI — traumatic
brain injury), TCAK - TpaBMaTHYHHiIA
cybapaxHoinaneHuii kpoBoBmwinB (tSAH —
traumatic subarachnoid hemorrhage).

*Anpeca st muctyBanss: E-mail:
E.Steyerberg@ ErasmusMC.nl

3MICT

Beryn. Yepenno-mo3koBa TpaBma (UMT) e
MIPOBIAHOI0 MPUYMHOIO CMEPTi Ta iHBAJIA-
HocTi. HapmiifHe mepembaueHHS HACTiAKIB
ITi9aC TTPHUIOMHOTO OOCTEXEHSI Ma€ BEITUKE
KIiHIYHE 3Ha4eHHs. Hamoro Merorw Oyio
PO3pOOHUTH TPOTHOCTUYHI MOAETI 3 JIETKO
JOCTYITHHX TpaIuIiHHAX 1 HOBHUX
TIepe/IBiICHUKIB.

Cnocoou i Bucaiau.

[IpocnekTuBHO 3i0paHi IaHI MO OIUHOKHX
xBopux 3 11 mocmimkeHs Oyimu po3TISHEHI.
Mu posrismand TepeABICHUKH, IOCTYITHI
TIPH BCTYTIL IO MOJIEJIEH JIOTiCTUYHOI perpe-

Copyright: ©2008 Steyerberg et al.
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ABSTACT

Background: Traumatic brain injury (TBI)
is a leading cause of death and disability. A
reliable prediction of outcome on admission
is of great clinical relevance. We aimed to
develop prognostic models with readily
available traditional and novel predictors.

Methods and Findings: Prospectively
collected individual patient data were
analyzed from 11 studies. We considered
predictors available at admission in logistic
regression models to predict mortality and
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Cii JUIs IPOrHO3Y CMEPTHOCTI 1 HECTIPHUATIIU-
BUX BHCHIIIB BiAmoBigHo A0 ['masro Ilkamu
BucniniB gepe3 6 MicHIB MiCIAsS TpPaBMHU.
[IporHocTruHi Mozmeni OynO PO3POOICHHO
Ha 8509 XBOpHX 3 BaXXKOIO ab0 ITOMipHOO
UMT, 3 nepexpecHOr0 MepeBipKoo, B CBOIO
4epry, IIOMHJIKOBOCTI KoxkHOro 3 11 nociin-
JKeHb. 30BHIIIHIO TIEPEBiIpKy Oys0 3AiiicHe-
HO Ha 6681 XBOpUX 3 OCTAHHBOT'O AOCIHIJI-
JKEHHS paHAOoMi3allil KOPTEKOCTEPOi IiB Mic-
JI1 3HAYHOI TPaBHMH TOJIOBH, MPOBEICHOTO
Pamoro MeAMUHUX AOCHTIIKEHb. MU BUSBH-
JIM, [0 HAWCHIBHINIMMU TEpeBiCHUKAMU
BHCIIJIIB OYyJU BiK, OIIIHKA PYXY, PEAKTHUB-
HiCTh 31HMIb, 1 CT XapaKTepUCTHKH, Y TOMY
YHCJIi HASIBHICTh TPABMATUYHOI CyOapaxHoi-
JabHOTO  KPOBOBWIMBY. IIporHocTHuHa
MOJIENb, IO MOEIHYBANa BiK, PYXOBY OIliH-
KY 1 pEaKTHBHICTh 31HHUIIb, IPH TIEPEXPECHIH
MepeBipIIl Maa IOy Il XapaKTepUCTHY-
Hoto kpuBoro (AUC) B mexax 0,66 - 0,84.
JlaHuii MOKa3HKUK MITr OM OYTH MOKpAICHUI
(36impmrenuss AUC npubmusuo Ha 0,05),
posrisimaroun xapakrepuctuku CT, BTopuH-
Hi 1HCYIBTH (TIMOTOHIT 1 Timokcii) 1 Jabopa-
TOPHI MOKAa3HUKHU (PiBEHb TIIIOKO3H 1 reMo-
rno0iHy). 30BHIIIHSA IepeBipKa IaTBEP-
JWIa, M0 pO3piKHAIOYa 3[aTHICTH MOJEII
6yna mocrarounor (AUC 0,80). Bucmian
OynM CHCTEMATHYHO TIPIIMMH, HIDK Iepe-
Gauaiocs, ame B MeHIIiH mipi y 1588 xBo-
pUX 3 KpaiH 3 BUCOKHM PIBHEM IOXOMIB sKi
Opasu ygactb B gociimkenHi «CRASH».
BucHoBkH.

Mopeni mnependadeHHs 3 BHKOPHCTaHHSIM
BUXITHUX pHUC 3a0a3nedyioTh J0CTaToue
pO3Mi3HABAHHSA XBOPUX 3 CIPHATIMBHM 1
HECTIPUSTINBHM Iepen0adeHHsIM depe3 6
micsaui micinss UYMT, ocoOnmBoO SKIO AaHi
nmabopatopanx pociimkens 1 KT posris-
JAIOTHCS TOPSI 3 TPAAWLiHHIMH MPOBiCHH-
kamu. OIIHOYHI MOZETI MOXYTh CYIPOBOI-
JKyBaTH KIIIHIYHY TPAKTUKy Ta HAayKOBI
JOCIIDKEHHS, B TAKOMY YWHI pO3pOOKY Ta
PO3TIIST PaHIOMI30BAHUX KOHTPOJIbOBAHUX
JIOCITIKEHD

BucnoBku penaxkropa «PLOSy craTri €
nic/isl CIUCKY JiTepaTypHHX JIzKepe.
Berym.

Uepenno-mo3koBa Tpasma (UMT) € nposiz-

unfavorable outcome according to the
Glasgow Outcome Scale at 6 mo after
injury. Prognostic models were developed
in 8,509 patients with severe or moderate
TBI, with cross-validation by omission of
each of the 11 studies in turn. External
validation was on 6,681 patients from the
recent ~ Medical  Research  Council
Corticosteroid Randomization after
Significant Head Injury (MRC CRASH)
trial. We found that the strongest predictors
of outcome were age, motor score, pupillary
reactivity, and CT characteristics, including
the presence of traumatic subarachnoid
hemorrhage. A prognostic model that
combined age, motor score, and pupillary
reactivity had an area under the receiver
operating characteristic curve (AUC)
between 0.66 and 0.84 at cross validation.

This performance could be improved (AUC
increased by approximately 0.05) by
considering CT characteristics, secondary
insults (hypotension and hypoxia), and
laboratory  parameters  (glucose and
hemoglobin). External validation confirmed
that the discriminative ability of the model
was adequate (AUC 0.80). Outcomes were
systematically worse than predicted, but
less so in 1,588 patients who were from
high-income countries in the CRASH trial.

Conclusions
Prognostic  models  using  baseline
characteristics provide adequate

discrimination between patients with good
and poor 6 mo outcomes after TBI,
especially if CT and laboratory findings are
considered in addition to traditional
predictors. The model predictions may
support clinical practice and research,
including the design and analysis of
randomized controlled trials.

The PLOS Editors’ Summary of this
article follows the references.
Introduction

Traumatic brain injury (TBI) is a leading
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HOI0 TIPUYMHOIO CMEpTi Ta I1HBAJIiIHOCTI.
JoOpe BiToMO, SIK CKJIAJTHO HATIHHO OLIHH-
TH TPOTHO3 OJpa3y IICIsl MOIIKOMKEHHS,
mo Bigmzepkaoe adopusm [immokpara:
«KomHa 3 TpaBM TrOJIOBH HE € HACTLIBKH
TSDKKOIO, 1100 BTPATHTH Halilo, ab0 TaKoro
Npi0’s3KOBOIO, 100 HAa HIO HE 3BEPTATH
yBary». Konu O6ymu crBopeni Illkana xomu
Imasro (IOKT) [1] ta Ilkama Bwucmigis
I'masro (ILBT) [2], cramo 3po3ymino, 110
HaJifHI TPOTHOCTUYHI OIlIHKA MOXJIHBO
pobutu dyepe3 24 rox. micias TPaBMH, MPOTE
X CKJIQJHO 3po0MTH mij yac npuiiomy [3].
Mogeni mnependayeHHs, SKi BHKOPUCTO-
BYIOTh JlaHi Ha MOMEHT BITHCEHHS B
JIKapHIO, BaXUTUBI K 3aci0, 10 CHpHse
MPUAHATTIO KITHIYHUX pilIeHb 1 JIa€ 3MOry
JIOCTOBIPHO MOPIBHATH BHUCIIIN y PI3HUX
CepisfiX KIIHIYHUX BHIAAKIB 1 MIHJIHUBICTh
BUCIIAIB 3 yacoM. Kpim Toro, taki momeni
BIZIIrpaloTh BaXJIMBY POJNIO y PaHAOMi30-
BaHUX KOHTPOJIbOBAHUX KJIIHIYHUX JOCHiJ-
xenusax (PKKI), me 1X BUKOPHCTOBYIOTh
mig vac crparudikanii [4] Tta crarucTuy-
HOTO pO3TAAy, SKUH AETalbHO BPaxoBYeE
MPOTHOCTUYHY 1H(QOpMAI[I0, TaKoro sk
KOBapisiHTHA Kopekiis [5, 6].

Bararo Mojieseli BAKOPUCTOBYIOTH JIaHi, IO
Oyny oTpuUMaHi micis nepedyTTs y JiKapHi,
1 OLIBIIICT 3 HUX OYJIO CTBOPEHO HA OCHOBI
BITHOCHO MaJioi BHUOIpKH, SKa TOXOIMIA 3
ofHOI ycraHoBu uM periony [7, 8]. bararto
MOJZENIAM HEMAaKTh 30BHIIIHBOIO OLIHIO-
BaHHS, AK€ € ICTOTHHM €TarnoM A0 LIUpPO-
koro BrpoBapkerns mozaeni [9, 10]. Takox,
Majo Mojeneld NPUAATHUN U KIIHIYHOT
TPaKTUKH.

Mu HaMaramich CTBOPUTH HPOTHOCTHYHIO
MOJIEITI0 Ha OCHOBI PHIC XBOPOT'O B 9aci HOro
(1#1) BIIpoBaKEHHS A0 JIIKApHi, Ky MOXIIH-
BO Oyze 3acTocyBaTd 10 MOYATKY JiKyBalb-
HUX 3aXOMiB y JikapHi. MU BHKOpHCTaIN
JaHi XBOPUX MJEKUTBKOX BEIUKUX Cepii
JOCIIDKEHb [UII CTBOPEHHS MOJENI BiIo-
BIIHO 10 MOXKITMBOCTEH TPOEKTY «MixkHa-
pomHa Micis mepembadeHHS Ta PO3TIATY
JMaHUX KITiHIYHUX BUMPOOyBaHb mipu UMT»
(International Mission for Prognosis and
Analysis of Clinical Trials in TBI -
IMPACT) [11] sk nponoBxeHHS CHpoO

cause of death and disability. Establishing a
reliable prognosis early after injury is
notoriously difficult, as is captured in the
Hippocratic aphorism, ‘“No head injury is
too severe to despair of, nor too trivial to
ignore.”” Following the development of the
Glasgow Coma Scale (GCS) [1] and the
Glasgow Outcome Scale (GOS) [2], it was
found that confident predictions could be
made after 24 h following the injury, but
were difficult to establish on admission [3].
Prognostic models with admission data are
essential to support early clinical decision-
making, and to facilitate reliable
comparison of outcomes between different
patient series and variation in results over
time. Furthermore, prognostic models have
an important role in randomized controlled
trials (RCTs), for stratification [4] and
statistical analyses that explicitly consider
prognostic information, such as covariate
adjustment [5,6].

Many models include data obtained after
admission, and most were developed on
relatively small sample sizes originating
from a single center or region [7,8]. Many
models lack external validation, which is
essential before the broad application of a
model can be advised [9,10]. Furthermore,
few models are presented in a clinically
practical way.

We aimed to develop prognostic models
based on admission characteristics, which
would allow application of the model before
in-hospital therapeutic interventions. We
used several large patient series for model
development as available in  the
International Mission for Prognosis and
Analysis of Clinical Trials in TBI
(IMPACT) project [11], as an extension of
multivariable analyses reported before [12].
External validation was possible on data
from a large, recently completed RCT [13].
This RCT was used to develop a series of
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6arato(hakTOpHOTO PO3TIIAIY, TPO SIKi CHO-
Bimfanu panime [12]. [IpoBenenHs 30BHimI-
HbOTO MiATBEP/PKCHHS OYI0 MOXJIMBE Ha
JaHUX 3 BEIUKOrO HEIIOJaBHO MpPOBEIeC-
noro PKKB [13]. /lane PKKB 06yno Buxo-
pHCTaHe 3T CTBOPEHHSI JCKiTBKOX MPOT-
HOCTHYHHX MOJeNeH, yBary B sSKuX OyIo
30Cepe/DKEHO Ha He3axigHuX KpaiHax [14].
[NapanensHO 10 Mi€i poOOTH Ta B pamMKax
cmiBrpani Mix mocmigaunkamMu CRASH Ta
IMPACT. Mu CTBOPHIM Ta OIHCYEMO TYT
0a30By MOJI€Ib, 10 BKIIFOYAE JIETKOJIOCTYII-
Hi KJIIHIYHI PHC, a TAKOXK JOAATKOBI MOJIEITI,
IO BKIIFOYAIOTh BHCHIM KOMIT FOTEPHOI TO-
morpadii (KT) Ta mabopaTopHi HOKa3HHUKH.
3acobu Koc. T KeHHS

XBopi

VY 6a3i nanux IMPACT € nani npo XBopHx 3
nomipaumMu Ta Tsokkumu UMT (LK< . =
12), mo mnpotsirom 1984-1997 pp. Opanu
y4dacth y BockMu PKKB Ta Tphox oGcepsa-
mitnux  gocnmimkendsx [11]. JleranbHa
XapakTepucTuka IMx 11 JocimKeHb Ta
crocobM 00poOKM AaHuX OyiIM OmHcaHi
panime [15]. Kinnesoro To4ukor mig yac
MPOTHOCTUYHOTO ~ aHaji3y Oyna oOLiHKa
yepe3 6 wmic. 3a IIBI, sika € mopsiakoBoro
LIKAJIOKO 3 I1’SITbMa KaTeropisiMu BUCHimiB: 1
— CMepTh, 2 — BETETaTUBHUN CTaH, 3 — TOK-
Ka IHBaJIJHICTh, 4 — TIOMipHA IHBAJIAHICTH
Ta 5 — noOpe BiJHOBJIEHHA. Y BHUNAAKaX,
KOIIM He OyJ0 OIIHKK dYepe3 6 Mic., MU
BUKOpHCTOBYBanu oiinky 3a IIBI" gepe3 3
Mic. (n=1611, 19% xBopux). Mu BigiOpanu
8509 xBopux y Biui crapuiel4 pokis [12].
Mu TpoBeNnM 30BHIIIHE MIATBEPIKECHHS
NPOTHOCTUYHHUX MOJeNel, BHKOPHCTABIIN
JaHi XxBopux, mo miagac 1999 p. mo 2004 p.
OyIu 3airydeHi A0 KIHIYHOTO TOCIiKEHHS
paHzoMi3anii KOpTUKOCTEPOIAiB MiCIs 3HAY-
HOTO YIIKO/DKEHHSI TOJIOBH, IPOBENECHOTO
Pamoro Pamum 3 MeauuyHuxX IOCIIIHKEHB
(Medical Research Council Corticosteroid
Randomisation after Significant Head
Injury — MRC CRASH), ske wae
peectpaniiituii uncno ISRCTN74459797 y
peectpi ISRCTN Ha http://www.controlled-
trials.com/ [13]. Ile Gymo Benwke MiXKHa-
pomae monsiliHO-3achimiere PKKB, B
SIKOMY BHBYQJIW BIUTUB PAaHHBOTO INpH3HA-

prediction models with a specific focus on
non-Western countries [14]. In parallel with
this work and as part of collaboration
between CRASH and IMPACT
investigators, we developed and describe
here a basic model that includes easily
accessible clinical features, and additional
models that included findings from
computed tomography (CT) scanning, and
laboratory measurements.

Methods

Patients

The IMPACT database includes patients
with moderate and severe TBI (GCS </ =
12) from eight randomized controlled trials
and three observational studies conducted
between 1984 and 1997 [11]. Detailed
characteristics of these 11 studies and data
management  have  been  described
previously [15]. The endpoint for the
prognostic analyses was the 6 mo GOS,
which is an ordered outcome with five
categories: 1, dead; 2, vegetative state; 3,
severe disability; 4, moderate disability; and
5, good recovery. In patients whose 6 mo
assessment was not available we used the 3
mo GOS (n j 1,611, 19% of the patients).
We selected 8,509 patients aged >/= 14 y
[12].

We externally validated prognostic models
using patients enrolled in the Medical
Research Council Corticosteroid
Randomisation after Significant Head
Injury (MRC CRASH) trial (trial
registration ISRCTN74459797, ISRCTN
Register, http://www.controlled-
trials.com/), who were recruited between
1999 and 2004 [13]. This was a large
international  double-blind, randomized
placebo-controlled trial of the effect of early
administration of a 48-h infusion of
methylprednisolone on outcome after head
injury. It was found that the risks of death
and disability were higher in the
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4yeHHs 1H(QY31i MEeTWINpeaHi30M0Hy BIPO-
JOBX 48 roa. Ha CTaH 3J0pPOB’S XBOPHX
micas TOLIKODKEHHS TOJOBH. Bucnmian
CBIUWIIM, IO PHU3WK CMEPTi Ta IHBANIJI-
HoCTi OyB BHIIMM B TpymHi JIiKyBaHHA
KOPTHKOCTEpOiJaMHt, HIXK Yy Ipymi Iuiane6o.
YyacHUKaMH KJIIHIYHOTO BHUIIPOOYBaHHS
oymu 10.008 mopociux 3 KT >/= 14, sxkux
BKJIIOYMJIM MPOTSITOM MEpIIMX 8 TOIMH
micis TpaBMu. Mu BiniOpanu 6681 xBopornx
3i HIKI" </= 12 Ta HasBHOKI OIIHKOI 3a
HIBI' uepe3 6 wmic. Ilpu mnposeneHHi
BTOPHUHHUX PO3MIISAIB MU Opanu 70 yBaru
TIJIBKH XBOPHUX, KOTPI OTPUMYBaJIH ILIAE00
(n=3287), Ta XBOpHX 3 3aMOXHHX KpaiH
(n=1588). Ilim wyac OIlHIOBAaHHI MH
30CepelWIi  yBary Ha mepeadadeHHs
cmeprHocti  (ILIBI'=1) y mnopiBHsHHI 3
BIKMBAHHAM (ILIBI'=2-5) Ta Ha
nepenbauenns HecrnpusitiuBoro (IIBI'=1-
3) ta cnpustiusoro (I1IB'=4-5) Bucminy.
ITpoBiCHUKHU Ta CTBOPEHHS MOIeTi

Mu posrnmsgasd Ti PUC  XBOPOHUX, IO
MOXYTb OYTH IIPOCTO Ta HAJ[IHO BU3HAYECHI
MPOTSTOM TMEPHINX KUIBKOX TOJMH TicCys
TpaBMH. CrmoyaTky MM JOCIHIIKYBalIH
HU3KY 3 26 MOTEHLIHHKUX TpOoBicHUKIB [12].
Bonu Brimouanu nemorpadivyni gaHi (BiK,
CTaTh, paca, OCBITa), MOKA3HUKH TSHKKOCTI
crany (mpuumHa TtpaBmu, Oamm KT,
¢doTopeaxiii 3iHUIIL), BTOPHHHI YCKJIaTHEH-
Hs (TIMOKCisl, TINOTEH3is, TiNoTepMis), pi-
BEHb apTepiaibHOr0 TUCKY (CHCTONIYHOrO,
JIaCTONIYHOr0), Pi3HI XapaKTepUCTHKH Ha
KT Tta B™mcaigu OiOXIMIYHHMX TOCHIIKEHb.
[lix vac awamizy Mu oOpajiu NPOBICHUKH,
IO MajJM 3HAYeHHS I Iepei0avyeHHs
Hacmiaky (3rimao 3 Nagelkerke R? mpu
6ararohakTOpHOMY aHaui3i) 1 Oynu BigoMi
JUIA 3HAYHOI KUTHKOCTI XBOPHX 3 BHIXITHOL
Bubipku [12]. bBymu Bu3HaueHi TpHU
mporHoctTudHi Mozeni: (1) TomoBHA MOIENb,
0 BKJIFOYAE BiK, OmiHKY pyxiB 3a IIIKIT Ta
¢doropekrii; (2) po3mmpeHa MOIENb, IO
BKJIFOYA€ TPU NpeAOaYHUKH TOJIOBHOI MOJIe-
7, a TAKOXX YCKIamHEeHHs (TillOKCis, Tirmo-
TeH3is), xapakrepuctuku KT (kmacudikarris
Marshall [16]), TpaBMaTnuHMi cybapaxHOi-
nanpHnil kpoBoBHiMB (TCAK) Ta emimy-
paneHi rematomu (EII); (3) maboparopra

corticosteroid group than in the placebo
group. The trial included 10,008 adults with
GCS >/= 14, who were enrolled within 8 h
after injury. We selected 6,681 patients with
a GCS </= 12 and with complete 6 mo
GOS. Secondary analyses considered only
placebo patients (n = 3,287) and patients
from high-income countries (n = 1,588). For
the validation we focused on prediction of
mortality (GOS 1) versus survival (GOS 2—
5) and of unfavorable (GOS 1-3) versus
favorable outcome (GOS 4-5).

Predictors and Model Development

We considered patient characteristics that
could be determined easily and reliably
within the first few hours after injury. We
initially examined a set of 26 potential
predictors [12]. These included
demographics (age, sex, race, education),
indicators of clinical severity (cause of
injury, GCS components, pupillary
reactivity), secondary insults (hypoxia,
hypotension, hypothermia), blood pressure
(systolic, diastolic), various CT
characteristics and various biochemical
variables. For the present analyses, we
selected predictors that were important in
predicting outcome (according to the
Nagelkerke R2 in multivariable analyses),
and available for a substantial numbers of
patients in the development cohort [12].
Three prognostic models were defined: (1)
The core model included age, the motor
score component from the GCS, and
pupillary reactivity; (2) the extended model
included the three predictors from the core
model plus information on secondary insults
(hypoxia, hypotension), CT characteristics
(Marshall CT classification [16]), traumatic
subarachnoid hemorrhage (tSAH), and
epidural hematoma (EDH); and (3) the lab
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MOJIeTIb, IO TOPSI 3 yciMa MOKa3HUKAMHU
pO3IIUpPEHOi MOJENi BKJIIOYANa BHCIITH
BU3HAYCHHS TJIIOKO3M KpOBI Ta piBHA
remorno6iny (HD). Busnauenns mpoicHu-
KiB OyJ10 JeTaJIbHO omucaHe panime[15].
Bik Ta ominka pyxiB 3a ILIKI" Oymu Bizomi
JUIsl BCix XBopHX. YacoMm OpakyBajo JaHHX
IHIIMX TPOBICHHKIB, NEPEBa’KHO 4Yepe3 Te,
IO B IESKUX JIOCTI/DKSHHSIX JCsIKi 3 HUX HE
OyJIH 3aITUCaHUMHU.

B nmocmikeHHSX JaHI CTOCOBHO IMPOBIC-
HUKa Ha 3araj OyiM HasBHI OUIbII HIK y
90%, SKIIO MaHW MPOBICHUK PEECTPYBAIH
[15]. Peakii 3iHuIlb HE TOKYMEHTYBAIH B
JBOX KIHIYHKX mociimkeHsx (N=1045),
ofiHaK iHQopMallist Oyna Maike BUUEPITHOIO
y pemri 3 HuX (Opakye 338 3HaueHb Ha
7474 xBOpHX).

ITix gyac poOOTH Ha PO3IIUPESHOK MOIEIICIO
MU BHUKJIIOUWIIM OZIHE KITiHIYHE JIOCIIJKEH-
HS, B KOTPOMY HE JOKYMEHTYBAJIH TilOK-
cito, rimorensiro i pesynbrat KT Biamo-
BIJTHO 110 KiacuiKarii, micist Y0ro 3auiim-
sock 6999 xBopux. IIpu crBopenHi nadopa-
TOpPHOT MoJiesli MU OyJIH OOMEXeHI AaHUMU
YOTUPHOX AOCHIIPKEHb, Y SKUX 3aIlUCyBalIn
piBeup rmroko3m  Ta  Hb  (n=3,554).
Bbpakysano 167 (5%) 3HaueHb piBHA
rirokos3u Ta 132 (4%) 3Hauens pisas Hb.
Mu Oarato pasiB ONMpaBJsUTH JeciaTh Habo-
piB JaHHX, KOTpi OyiHM ONHAHAKOBI Yy BifO-
Mill iHopMmallii, ae MOTJIH BiIPI3HATHCS 3a
BIJIMIOBIIHIMH 3HAYEHHSIMU BIJCYTHIX IO-
Ka3HHUKiB. MU BHKOPHCTaIH METOJ JIaHLIO-
TOBHX PiBHSIHb, OTPUMYIOUM Opakyrodi JaHi
IIIIXOM 3BOPOTHOTO MPOTHO3YyBaHHsS [17-
20]. Mu mxwumu amroput™m «MICE» [21],
SAKAA Tpalfoe 3 NporpaMHUM 3abesre-
yennsM R [22].

B Mozensx omnpaBleHHsS BHKOPHCTANU BCi
3MiHHI, IO PO3TIIATAIUCS MOXKIUBUMH TIPO-
BicHUKaMmu, a Takox 6 mic GOS. 3araom,
1383 3 25527 neobximaux 3HaueHb (5%) B
OCHOBHIW Mognenm Oymu ompasieni, 7477 3
55992 HeoOXimHMX 3HAYEHH B PO3IIMpPEHii
mozeni (13%), i 2965 3 35540 HeoOXimHIX
3Ha4eHb B JlabopaTopHii Mozeni (8%).
CTaTHCTHYHUI PO3rsij

Posrnsin mponopuifHUX MIaHCIB METOIOM
JIoricTHYHOI perpecii OyB mpoBeneHHi CTO-

model included the characteristics from the
extended model and additional information
on glucose and hemoglobin  (Hb).
Definitions of predictors have been
described in detail [15].

Age and motor score were available for all
patients. Missing values occurred for
several other predictors, especially because
some predictors were not recorded in some
studies.

Within  studies,
generally over 90% complete if the
predictor was recorded [15]. Pupillary
reactivity was not recorded in two trials (n j
1,045), but were nearly complete in the
other studies (338 missing values among
7,474 patients).

predictor values were

For the extended model we excluded one
trial, since hypoxia, hypotension, and the
CT classification were not recorded, leaving
6,999 patients. For the development of the
lab model, we were limited to four studies
in which glucose and Hb had been recorded
(n j 3,554). Missing values occurred for 167
glucose values (5%), and 132 Hb values
(4%).

We multiply imputed ten sets of data that
were identical in known information, but
could differ on imputed values for missing
information. We wused the method of
chained equations, sampling imputed values
from the posterior predictive distribution of
the missing data [17-20]. We used the
MICE algorithm [21], which works with R
software [22].

The imputation models used all the
variables that we considered as potential
predictors as well as the 6 mo GOS. In total,
1,383 of the required 25,527 values (5%) in
the core model were imputed, 7,477 of the
55,992 required values in the extended
model (13%), and 2,965 of the 35,540
required values in the lab model (8%).
Statistical Analysis

Proportional odds logistic regression
analysis was performed with the 6 mo GOS
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coBHo o1iaky 3a [IIPT gepes 6 mic. y sixocTi
MOPSIKOBOrO (paHxoBaHOro) BUCHiLy [23].
Leii posrisia eeKTUBHO MiICYMOBYE 3B 513~
Kunepen0aYeHHs 3 TOPSIKOBUM BHCIIJIOM,
takuM sk [IBI'. Tlpunymenss mono mpo-
TIOpLiHHOCTI OyJI0 TIepeBipeHe I KOKHOTO
3 00OpaHHX TNPOBICHUKIB 1 BUSIBHJIOCS TPH-
nyctuMuM [12]. B3aemogiiro Mixk mpoBicHH-
KaMU OL[IHIOBAJIM 32 JIOTIOMOTOI0 KPUTEPIiB
BigHomens MoxxuBocTi (likelihood ratio
test), ane >xoaHa 3 HUX HE Oyja HACTUIBKU
ICTOTHOO, 1100 TOIIUPUTH MOJIENb 38 MEXI
OCHOBHHMX €(eKTIB KOXXHOTO IPOBICHHUKA.
Takum >xe unHOM edexTH, Mo crnenudivHi
JUIS OKPEMOTO JIOCII/DKEHHS, OIIHIOBAJIU
LIJISIXOM BUBYEHHS B3a€MOJii MK IOCHIJ-
JKEHHSIM Ta KOXXHUM 3 IpoBicHUKIB. OcTta-
TOYHI MOJeni nependaueHHs Oyau CTBOPEHi
JIOTICTUYHOIO PErpeciero BIAHOCHO Ha Ba
nozaizeHoi ouinku 3a IIPI: cmepTs (mpoTtH
BIDKMBAHHS) Ta HECTPHUATIMBHI BHCIIA
(IpOTH CHIPHUATIMBOTO BHCIIAY). Yci aHa-
J1i3u cTpaTH(iIKOBaHI 3a JOCTIHKCHHSM.
Just  GesnepepBHUX mepeqOavYHUKIB  (BIK,
piBenb rirokos3u Ta Hb) miniliauit 38’130k 3
BUCJIIIOM BUABUBCS BIANOBIZHUM HaOIHU-
JKEHHAM ITICJIA OL[HKM HEJIHIMHOCTI 3 BUKO-
PHUCTaHHSIM OOMEXEHHX KyOIYHHX CILUIaiHIB
[24]. Bignomens mancis (BIII) Gymu pos-
MipeHHi, 100 BOHM BIJNOBiJANIN 3MiHaM
MiX 25-M MepIeHTUIEM Ta 75-M MepleHTH-
JIeM PO3MOJILTY MepenoayHuKa.

Ile macmTaOyBaHHS 1O3BOJIMIO BHUKOHATH
npsiMe MOPIBHAHHSA NPOTHOCTHYHOI 3HAYM-
MOCTI MPOBICHHKIB, IO BHUMIPIOBAINCH Y
IHIIMX OAMHHUIAX YW 3a 1HIIOK MIKAJOK.
Cyxymae BII Oyno obuucneHe s ompas-
nennx 6a3 manux (pymkmis fit. mult.impute 3
oiomiorekn Design Harrell’a [25]). Vci
aHani3u OyI0 MOBTOPEHO 3 BUKOPHCTAHHIM
TUIBKA TOBHUX JAHUX, IO Jaj0 IOHiOHI
BHCIHI U ( HEOMYOJIiKOBaHi JaHi).
BuyTpiumHe oniHOBaHHS
JuckpuMiHamiifHy 34aTHICTH YCiX TPBOX
Mojeneld Bu3Hayanu 3a IIIIK (area under
the receiver operating characteristic curve —
AUC). TIIIK wmoxe winstucs Big 0,5
(meingopmaruBHa Momens) mo 1,0 (moBep-
meHa wmoxens). [IIIK Oyma pospaxosana
NpU BUKOHAHHI NPOLIEAYPH TEPEXPECHOrO

as an ordinal outcome [23]. This analysis
efficiently summarizes predictive
relationships with an ordinal outcome such
as the GOS. The proportionality assumption
was checked for each selected predictor and
found to be reasonable [12]. Interaction
terms between predictors were examined
with likelihood ratio tests, but none was of
sufficient relevance to extend the models
beyond the main effects for each predictor.
Similarly, study-specific effects were
assessed with interaction terms between
study and each predictor. Final prognostic
models were developed with logistic
regression analysis for  dichotomized
versions for the GOS: mortality (versus
survival) and unfavorable outcome (versus
favorable outcome). All analyses were
stratified by study.

For the continuous predictors: age, glucose,
and Hb, a linear relationship with outcome
was found to be a good approximation after
assessment of nonlinearity using restricted
cubic splines [24]. The odds ratios (ORS)
were scaled so that they corresponded to a
change from the 25" percentile to the 75"
percentile of the predictor distribution.

This scaling allowed for a direct
comparison of the prognostic value of
predictors that had been recorded in
different units or on different scales. Pooled
ORs were estimated over the imputed
datasets (fit.mult.impute function from the
Harrell Design library [25]). All analyses
were repeated using only complete data,
which gave similar results (unpublished
data).

Internal Validation

The discriminatory power of the three
models was indicated by the area under the
receiver operating characteristic curve
(AUC). The AUC varies between 0.5 (a
noninformative model) and 1.0 (a perfect
model). AUC was calculated in a cross-
validation procedure, where each study was
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OLIIHIOBAaHHS, MiJl dYac SKOr0 KOXHE 3
JOCITi/DKeHb OyJIo 1O dYep3i IpoIymieHe.
Bucnign Oynu y3arajnbHEHI 3 BUKOPHCTaH-
HSM JIeCATH ONpaBleHHX 0a3 JaHuX 3
BOCBMH JIOCII/DKEHb 3 KUIBKICTIO 3HAa4YEHb,
sIKa € JOCTaTHBOIO ISl HaJiMHOTO OIiHIO-
BauHs (N > 500) [26].

3oBHilIHE MiATBEPAKEHHS

Mu HaMarajauch MpPOBECTH 3OBHINIHE IMij-
TBEp/PKEHHS YCiX MojeJed, BUKOPHCTOBY-
I0YM J]aHI OKPEMHX YYaCHHKIB KIIIHIYHOTO
nocimimkenast CRASH. Opnak B 1pomy
JIOCITIJKEHI He JOKYMEHTYBAJIM aHi jJjabopa-
TOPHI TTOKAa3HHUKH, aHi T1IIOKCIF0, TIMOTSH3110
yu EJII. TomMy M npoBeiH OIiHIOBaHHS
TOJIOBHOI MOJIEJIi Ta BapisiHTa PO3MIUPEHOT
MOJIEN, Y SIKOMY JI0 TOJIOBHOI MOJieNi Ao/ia-
nu Tineku Kiacudikamito KT 3a Marshall i
HasiBHiCTh TCAK (T0OTO ronoBHoi moxeni +
KT). Bucnigu HaBeneHi s XBOPUX 3 TOB-
HUMH JaHMMH (TOJIOBHA Mojeinb N=6272;
posmmmpenuii Bapisar N=5309). Onpasen-
HS 3HA4YeHb, SKUX OpakyBajio, Oyma mpo-
BeaeHa sik y nociimkennsx IMPACT, mio
MIPUBENIO JI0 TOAIOHUX BUCHINIB. [TokazHUKM
MPOAYKTUBHOCTI (DYHKIIIOHYBaHHS OXOII-
JIIOBAJIM TUCKPUMIHALIIO (BUMIpIOBAIM 32
nonomoroto TITIK) ta kamiOpyBanHst (36ir
(akTUYHUX BUCHIAIB 3 TPOTHO30BAHUM
pusukom). KamiOpyBanHs oOLiHIOBaIK 32
JormoMoror kpurepiro  Hosmer-Lemeshow
Ta rpadiuno [24].

Burasaa moaeJi

CrtBopeHy Mozens Oylo HaBeIeHO Yy
BUIVIAAl TAOIUIi 3 OalaMM, KUIBKICTh SKUX
3ajekana Bijl perpeciiHux Koe(illieHTIB y
MOIEIIAX MpomopuiiHuMX maHciB [27].
Koedimientn Oynmm macmraboBaHi TaKuM
YHHOM, 00 OTPUMATH CaMy Ti X caMi Oain
JUTS TIPOBICHUKIB, SIKi BHKOPHUCTOBYBAIUCH B
pi3HHX Mopensx (HalpWKIad, BiK, OIiHKA
pyxiB, 3iHuIl). B momaneiioMy 3 BUKOpHC-
TaHHSAM JIOTICTUYHOI perpecii Oymo mpose-
JNeHO KaliOpyBaHHS pU3WKY CMEpTi Ta
HECTIPUSTINBOTO BHUCIIAY BIAMOBITHO O
OIIHKH, a IHTEPIENT B MOZEIi BiINOBiTaB
MDKHAPOJHOMY KIIiHIYHOMY BHIIPOOYBAaHHIO
tupwuiazany [15]. Lei iarepuenT OyB obOpa-
HUM TOMYy, IO BiH BiJOOpa)Xye THUIIOBY
YaCTKy CMepTeNbHUX BHNaaKiB (278 3 1118,

omitted in turn. Results were pooled over
the ten imputed datasets for eight studies
with  sufficient numbers for reliable
validation (n > 500) [26].

External Validation

We aimed to validate all models externally
using data from selected patients in the
CRASH trial. However, lab values were not
recorded in this trial, nor were hypoxia,
hypotension, and EDH. We therefore
validated the core model, and a variant of
the extended model, in which only the
Marshall CT classification and presence of
tSAH were added to the core model (i.e.,
the core ro CT model). Results are shown
for patients with complete data (core model:
n=6,272; extended model variant, n j
5,309). Imputation of missing values was
performed as for the IMPACT studies,
leading to similar results (unpublished
data). Performance criteria comprised
discrimination (measured using the AUC)
and calibration (agreement of observed
outcomes with predicted risk). Calibration
was assessed with the Hosmer-Lemeshow
test and graphically using a calibration plot
[24].

Model Presentation

The final models were presented in a score
chart, with scores based on the regression
coefficients in the proportional odds models
[27]. Coefficients were scaled such that the
same rounded score was obtained for
predictors that were used across the
different models (e.g., age, motor score,
pupils). Logistic regression was
subsequently used to calibrate the risks of
mortality and unfavorable  outcome
according to the scores, with the model
intercept referring to the Tirilazad
International Trial [15]. This intercept was
chosen since it represented typical
proportions of mortality (278/1,118, 25%)
and unfavorable outcome (456/1,118, 41%).
Predictions can be calculated from an Excel
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25%) Ta HecHpUATIMBUX BHCTIIIB (456 3
1118, 41%). IIporao3 MOKJINBO OOUUCITHTH,
BUKOPHUCTOBYIOUHM Tabmuiro Excel, mo po3-
MimieHa Ha BeOcaiiTi (TekeT S1 Takoxk MOX-
Ha 3Haity Ha http://www.thi-impact.org/) i
JI03BOJISIE JIETKO BBOJIUTH JIaHi XBOPOTO.
Bucainn

Xapakrepuctukn mamientis  IMPACT i
CRASH 3i IIKI'<12 6ynu 1ocTaTHHO TO-
piBHroBaHuMH (Tadn. 1). IlamienTn kmiHig-
Horo pocnimpkenHss CRASH Oymu nerio
crapur, Hbk xBopi IMPACT, a ouinkm ix
pyXiB mij yac rocmitamizamii Oynmu aenio
BHIIi. JIETANBHICTh MPOTATOM 6 MiC. CTaHO-
Bwia 28% y IMPACT ta 32% y CRASH, a
CIIPHUATIIUBI HACHIJKH CIIOCTEPIrajiuch IMpu-
OnM3HO y moJNoBMHM XBopux (48% 'y
IMPACT, 47% y CRASH). CmeptenbHicTh
Oyna Jemo HWXKYOK B rpyni manebo y
BimiOpanux xBopux CRASH (cmeprens-
Hicte 988/3287, 30%; HecHpUATIHBI Hac-
miaku 1524/3287, 46%) 1 y xBopux 3
3aMOXXHUX Kpain (cMmeprenbHicts 405/1588,
26%; wuecnpusTiuBi Hachiaku 747/1588,
47%).

Yci npoBiCHMKM Maid CTaTHCTHYHO 3HA-
4YrMi NOBsI3eHHs 3 oriHkoro 3a LIIPT uepes 6
Mic. mpu ogHO(aKTOpHOMY Ta Oaratodak-
TOpHOMY aHaii3i (tabs. 2). 30UIbIICHHS
BiKy, III0 TOPiBHIOE Yac MikkBapTaiamu (24
p.), OyB MOBsA3eHMM 3 MPUOIU3HO BJBIYI
OUIBIIMM PU3UKOM HECTPHSITIMBUX HACHIi]I-
KiB JiKyBaHHs. Hecnpusitiamei Buchian
0COOJIUBO  CIIOCTEpIraliich y BUIAJKaX,
KOJM OIliHKa pyxiB Oymaa 1 (Hema) abo 2
(po3rvHaHHS KIHIIBOK). Peakiiii 3iHHMIb,
TiMOKCiA Ta TINOTEH3is TakoX Manu
3HAYHUN IPOTHOCTUYHUH BIUIUB.

Hani KT, npo Boraumia 3 mac-eekrom abo
po MiABUIIEHUA BHYTPIITHHOYEPEITHUI
tuck (xiac KT Bix Il mo V1), 36inpuryBanu
pusuk y Mmipi, momibuiit mo TCAK (BII
6mu3pko 2). EJII" Oyna BiTHOCHO CHPUSTIN-
Boro o3Hakoro npu KT (y mopiBasaHI 3 KT
6e3 E/II'). Bumuii piBeHb TIIIOKO3W Ta HIDK-
guii pisers Hb mossyBamace 3 HecmpusiT-
JUBUM BUCIIZOM, X04Ya Mipa BIDIHBY Oyia
OBl TIOMIPHOIO, HIX, HAMPUKIIAN, Mipa
BIUIHBY BIKY.

spreadsheet and from a Web page (Text S1

is also available at http://www.tbi-
impact.org/).

Results

The characteristics of IMPACT and

CRASH patients with GCS < 12 were fairly
comparable (Table 1). CRASH trial patients
were marginally older than in IMPACT, and
admission motor scores were somewhat
higher. Six-month mortality was 28% in
IMPACT and 32% in CRASH, and
unfavorable outcomes occurred in nearly
half of the patients (48% in IMPACT, 47%
in CRASH). Mortality was slightly lower in
the placebo group of the selected CRASH
patients  (mortality  988/3,287,  30%;
unfavorable outcome 1,524/3,287, 46%),
and in the patients from high-income
countries  (mortality 405/1,588, 26%;
unfavorable outcome 747/1,588, 47%).

All predictors had statistically significant
associations with 6 mo GOS in univariate
and multivariable analyses (Table 2).

An increase in age equal to the interquartile
range (24 y) was associated with
approximately a doubling of the risk of poor
outcome. A poor outcome occurred
especially for those with motor scores 1
(none) or 2 (extension). Pupillary reactivity,
hypoxia, and hypotension also had strong
prognostic effects.

CT classifications showing mass lesions or
signs of raised Intracranial Pressure (CT
class Il to VI) had similar increases in risk
as the presence of tSAH (OR around 2). An
EDH was a relatively favorable sign on a
CT (compared to not having an EDH on
CT). Higher glucose levels and lower Hb
levels were associated with poor outcomes,
but effects were more moderate than, for
example, for age.
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Table 1. Patient Characteristics of 11 Studies in the IMPACT Database and the CRASH Trial

Characteristics Measure or Category IMPACT Database (n — 8,509) CRASH Trial® (n = 6,681)
Age, years Median (25 —75 percentila) 30 (21-45) 32 (23-47)
Motor score Nane (1} 1,395 (16%) 785 (12%)
Extension (2) 1,042 (12%) 515 (8%)
Abnormal flexion (3} 1,085 (13%) 658 (10%)
Nomal flexion (4) 1,940 (23%) 1,156 (17%)
Loalizes/obeys (5/6) 2,591 (30%) 3,567 (53%)
Untestable/missing (9) 456 (5%) a
Pupillary reactivity Total 7126 6272
Both pupils reacted 4,485 (63%) 4956 (74%)
One pupil reacted B85 (12%) 530 (8%)
No pupil reacted 1,754 (25%) 786 (12%)
Hypoxia Total 5452 NA
Yes or suspected 1,116 (20%) MNA
Hypotension Total 6420 NA
Yes or suspected 1,171 (18%) NA
CT classification® Total 5192 5,654
| 350 (79) 954 (17%)
| 1,838 (35%) 1,517 (27%)
] B53 (17%) 604 (11%)
v 187 (4%) 133 (2%)
v 1,435 (28%) 815 (14%)
Vi 509 (10%) 1631 (20%)
Traumatic subarachnoid hemorrhage Total 7393 5,653
Yes 3,313 (45%) 2,045 (36%)
Epidural hematoma Total 7409 NA
Yes 999 (13%) NA
Glucose [mmol/l} Total 4830 NA
Median [25-75 percentile) 82 (6.7-104) MA
Hb (g/dl} Total 4376 NA
Median [25-75 percentile) 127 (10.8-143) MNA
Six-month outcome Dead 2,396 (28%) 2146 (32%)
Vegetative 351 (4%) 993 (15%)°
Severe disability 1,335 (16%) -
Moderate disability 1,666 (20%) 1,224 (18%)
Good recovery 2,761 (32%) 2318 (35%)

Table 1. All values are given as number (percentage of listed total) unless indicated otherwise.

a. Selected for GCS < /=12

b. CT classification: I, no visible intracranial pathology on CT scan; Il, midline shift 0-5 mm; Ill, cisterns compressed
or absent with midline shift 0-5 mm; IV, midline shift >5 mm; V, any lesion surgically evacuated; VI, high- or
mixed-density lesion > 25 mm, not surgically evacuated.

¢. Vegetative and severe disability were not separately recorded in CRASH.
NA, not available. doi:10.1371/journal.pmed.0050165.t001

Tabnuus 1. Xiba BkazaHo iHaKIIe, BCI 3HAUCHHS TOJaHi SK YK CI0Bi (Y BiICOTKAX BiJl 3arajibHOIIEPEPaxOBaHUX).

a. O6panwuii s 'KC </ =12

b. KT xracuodikauis: | - 6e3 Buanmux BHyTpimHbouepenHoi natonorii Ha KT, || - 3pymrensst cepenupoi minii a 0 - 5
MM, Il - ucTepuu ctucHyTi a6o 3mimeHi Ha 0-5 MM Bix cepennboi JiHil, 1V - cepenns miHis 3MilieHa Ha > 5 MM,
V — Oyap siKi XipypriuHo BuaaneHi ypaxeHHs, VI — cuibHi ypaxkeHHs a00 ypaskeHHs 3MilaHol miabHOoCTI, > 25
MM, HE BUJAJICHI XipypridHo.

C. BereraTuBHi i Bakki ypaxxeHHS He Oynu okpemo onucani B CRASH.

NA nemoctymi. doi:10.1371/journal.pmed.0050165.t001

Ipocra Tabiwmis 3 GamaMu LTS TIOCITiIOB- A simple score chart for the sequential
HOTO BHKOPHCTAHHS MOJENiel HaBeIeHa Ha application of the models is presented in
puc. 1, sKuif MOXXHa BHKOPHCTOBYBATH pa- Figure 1, which can be used in combination
30M 3 pHUC. 2, m00 OTPUMATH TMPHOIHU3HY with Figure 2 to obtain approximate
OIlIHKY TIepenbaveHHss MEBHOTO XBOPOTO. predictions for individual patients. For
Hanpuknan, xsopuit 35 poKiB 3 OIIIHKOMO example, a 35-y-old patient, with a motor
pyxiB 3 Oann (MATONOTiYHE 3THHAHHS) Ta score of 3 (abnormal flexion), and both
¢doropeaxiiisMu 3 060X OOKIB OTpUMaE y pupils reacting, has a core model score of
TOJIOBHIM Mozeni omiHky 1+4+0=5 Gauis. 1+ 4+ 0 =5 points. According to Figure 2,
3rigHo 3 puc. 2, 111 cyma GaitiB BimmoBigae this score corresponds to risks of mortality
PHU3HKY CMEpTi Ta HECTIPUSTINBOTO BHCIi- and unfavorable outcome of approximately
ay, sikuid ckinangae npudmmsHo 20% ta 50% 20% and 50%, respectively.

BIIITOB1AHO.
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Table 2. Associations between Predictors and 6-Month Outcome in the IMPACT Data (n = 8,509)

Characteristiecs Coding 6 Month Outcome Number (%) Odds Ratios (95% Cl)
Dead (n — 2,396) Unfavorable Univariate Core Model Extended Model® Lab Model®
(n = 4,082) n = 8,509) (n= 6999) (m = 3,554)
Age, years 45 versus 21 years —_ —_ 22 (20-23) 24 (22-15) 22(20-23) 19017-21)
Motor soore None (1) 625 (45%) B4 (64%) 49 (43-55) 39(3445) 342940 28 R21-37)
Extersion (2} 496 (48%) BO7 (77%) 72(63-83) 57 (49-66) 46(39-54) 43 35-54)
Abnomal flexion (3} 326 (30%) 619 (57%) 35 (304} 30 (26-35) 28(24-33) 27 @22-33)
Nomnal flexion 4} 411 21%) BOD (41%) 18 (1.6-2) 1.7 (15-1.9) 1.6(14-1.8 15(13-18)
Loalizesiobeys (5/6) 383 (15%) 699 (27%) 1.0 (ref) 1.0 (ref) 1.0 (ref) 1.0 frefy
Untestable /missing (9) 155 (34%) 263 (5B8%) 22(18-27) 21 (1.7-26) 20(1.7-25) 13 06-286)
Pupillary reactivity Both pupils reacted 790 (18%) 1,578 (35%) 1.0 (ref) 1.0 (ref) 1.0 (ref) 1.0 fref)
One pupil reacted 295 (33%) 521 (59%) 27 (24-3.0) 18 (16-21) 16(1.4-18) 14 (1.1-17)
No pupil reacted 946 (54%) 1,351 (77%) 5.9 (5.3-6.6) 33 (30-37) 27(24-3.0) 2.1 [1.6-26)
Hypoxia Yes or suspected 481 (43%) 713 (64%) 21(19-24) — 1.3(1.1-15) 14 (12-137)
No 1,158 (27%) 1,928 (44%) 1.0 (ref} — 1.0 (ref} 1.0 fref}
Hypotension Yes or suspected 578 (49%) 794 (58%) 27 (24-3.0) = 1.8(1.6-2.7) 15 (1.2-1.8)
No 1315 (25%) 2,263 (43%) 1.0 (ref) — 1.0 (ref) 1.0 fref)
CT classification® | 24 (7%) 50 (14%) 041 (033057 — 0.64 (0.51-0.82) 0,65 (0.47-0.89)
n 256 (14%) 5B2 (32%) 1.0 (ref} — 1.0 (ref) 1.0 fref)
1] 287 (33%) 456 (53%) 26 (23-3) — 1.7(15-2.0) 1.7 (1.4-20)
v B6 (46%) 107 (57%) —
v 422 (29%) F09 (49%) 23 (2-26) — 1.6(14-19) 1801522
vl 217 (43%) 293 (58%) —
Traumatic subarachnoid Yes 1,193 (36%) 1,925 (58%) 26 (24-29) = 1.7(15-18) 18 (16-21)
Hemorrhage No 724 (18%) 1,462 (36%) 1.0 (ref) — 1.0 (ref) 1.0 fref)
Epidural hematoma Yes 207 (21%) 358 (36%) 064 (056072 — 0.61 (0.53-0.70) 0.56 (0.46-0.69)
No 1,794 (28%) 3,101 (48%) 1.0 (ref} — 1.0 (ref) 1.0 fref)
Glucose 104 versus 6.7 mmol/l — — 1.7 (156-1.8) — — 13 (1.2-14)
Hb 14.3 versus 10.8 g/dl — — 066 (061072 — — 0.78 (070 - 087}

Table 2. ORs were calculated with logistic regression for the 6 mo GOS with five categories (proportional odds analysis, see text).

a. Core plus hypoxia, hypotension, and CT characteristics.

b. Extended plus glucose and Hb.

c. CT classification: 1, no visible intracranial pathology on CT scan; II, midline shift 0-5 mm; 111, cisterns compressed or absent with
midline shift 0-5 mm; IV, midline shift > 5 mm; V, any lesion surgically evacuated; V1, high- or mixed-density lesion > 25 mm, not
surgically evacuated. In the analysis, category Il and IV were combined, as well a V and VI
doi:10.1371/journal.pmed.0050165.t002

Ta6muus 2. BII 6y po3paxoBani 3a JoricTuynooi perpecieto 1ust 6 mic IIPT 3 n’sTbMa KateropisiMu (IIpOMOpLiifHIUIA aHaTi3 MIAHCIB,

JIUB. TEKCT).

a. TomoBHa mutoC rimokcis, rinoroxis, i KT xapakTepHcTHKA.

b. Po3umpena mmoc rioKo3u i reMoriao0iny.

¢. KT- knacuikauis: I - 6e3 BuanumMux BHyTpimHbouepentux narosorii #Ha KT, |1 — 3pymenns cepenuboi minii 0-5 mm, I - mucrepan
CTHCHEHHM abo0 BiICYTHI 31 3pyLICHHAM cepeanboi JiHil 0-5 mm, IV - 3mimieHHs cepeaHboi JiHil Ha > 5 MM, V - Oyab-sike
Xipypriuno Bujanene ypaxents, VI - cuiibHi ypaxxeHHs a00 ypaKeHHs 3MilIAHOi [IUIBHOCTI, > 25 MM, He BHJAICHI XipypridHo.
ITpu nposenenHi nporo axanisy kareropii i1V, a rakox V it VI, Oyiu 06'ennani.
doi:10.1371/journal.pmed.0050165.t002

SIKIo y 1bOro XBOPOTO MEpei BXOAOM Y
JIKapHIO CIOCTepiranacs TiMoKcis i XBOpo-
ro He BIUcany a0 JikapHi, a KT BusBuma
Boraume 3 Mac-epekrom ta TCAK, cyma
0ariB y po3mmpeHiit Moaeni qopiBHIOE 5(3
TOJIOBHOT Mozemi)+1+2+2+0=10.
BinnoBimHI TOKa3HUKN PU3UKY CTAHOBIATH
40% mgma  cmepri Ta  70%  gua
HECTIPUATINBOTO BUCIITy. SIKIIO X piBeHBb
rioko3u - 10 mmons/a, a Hb — 110 1/, To
cyma OamiB 3a 71a00paTOPHOI MOJIEILTIO
301IBIIyeThCA TIe Ha 2+2 Oanu i csrae 14,
10 Bi/AIIOBiIa€ TPOXH BUIIMM MOKa3HHKAM
pU3MKYy CMEpTI Ta  HECHPHUSTIHUBOTO
BHCITiY, HIK Ti, o0 Oynm oOuumcieHi 3a
po3LIHpPeHO0 MOAEILTIO (puc. 3).

If this patient had suffered from hypoxia but
not hypotension before admission, and the
CT showed a mass lesion and tSAH, the
extended model score becomes 5 for the core
model + 1 + 2 + 2 + 0 = 10 points. The
corresponding risks are approximately 40%
for mortality and 70% for unfavorable
outcome. When glucose is 10 mmol/l and Hb
11 g/dl, the lab model score increases by 2 +
2 to 14 points, which corresponds to slightly
higher  predictions of mortality and
unfavorable outcome than those estimated
with the extended model (Figure 3).
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| Pucn Bapricth Oninka Pa3zom |
Characteristics Value Score Sum

Bix (poxn) | Age (years) < 30 0
30 -39 1

40 - 49 2

50 - 59 3

60 - 69 4

70 + 5

Owinka Pyxy Motor score None/extension 6
Abnormal flexion 4

Mormal flexion 2

Localizes/obeys 0

. . Untestable/missing 3
Bikmana [lis Pupillary reactivity Both pupils reacted 0
One pupil reacted 2

bl nupil reacted 4

o Sum score core model ]
[inoxein Hypoxia Yes or suspected

Mo

Huskuii Tick Hypatension Yes or suspected

No

Knsac KT CT classification I -
11
I/ IV
TpaBmaruy- WIVI
i Traumatic subarachnoid Yes
cy6apaxio- | Hemorrhage No

i asTbHui Epidural hematoma Yes

CNONNNOMNONOE

K BOBUJINB ND
POBOBIIT Subscore CT
[Tincymok
Sum score extended model |

Glucose (mmal/l) <6

6-8.9

9-11.9

12-14.9

15 +
["eMHUTI00MH Hb (g/dl) <9
9-11.9
12-14.9
15 +

Subscore lab
[Tiacyvod] Sum score lab model 1

Figure 1. Score Chart for 6 Month Outcome after TBI Sum scores can be calculated for the core model (age, motor score, pupillary
reactivity), the extended model (core + hypoxia, hypotension + CT characteristics), and a lab model (core + hypoxia + hypotension +
CT, glucose + Hb). The probability of 6 mo outcome is defined as 1 / (1+e ), where

LP refers to the linear predictor in a logistic regression model. Six LPs were defined as follows:

LPcore, mortatiy = - 2.55 + 0.275 X sum score core

LPcore, unfavorable outcome = -1.62 + 0.299 X sum score core

LPextended, mortaiity = - 2.98 + 0.256 3 (sum score core + subscore CT)

LPextended, unfavorable outcome = -2.10 + 0.276 3 (sum score core + subscore CT)

LPyab, mortality = - 3.42 + 0.216 3 (sum score core + subscore CT + subscore lab)

LP\ab, unfavorable outcome = - 2.82 + 0.257 3 (sum score core + subscore CT + subscore lab)

The logistic functions are plotted with 95% confidence intervals in Figure 2.

doi:10.1371/journal.pmed.0050165.g001

ko3

O MW WNEO

Pucynok 1. Ouinouna pisirpama HacmigkiB 6 micsii miciass UMT. IlincymoBaHi OIHKM MOXKYTh OYTH pO3paxoBaHi /Ui OCHOBHOL
Mozeni (BiK, pyXoBa OL[IHKa, PEaKTHBHICTb 3IHUIIb), PO3LIHPEHOI Mozl (OCHOBHA MOJieNb, TiMOKCis, rinoToHis, xapakrepucruku KT),
a TaKoxk J1a6oparopHoi Moxeni (OCHOBHA MOJeNb, TinoKcis, rinorensis, KT, rmokosa, remorio6in). MMosipricts Bucaigy uepes 6 mic
BusHavaethea Ak 1 / (1+e ), ne LP Bimmocutses mo mimiiinoro mepensichuka B Momerni soricriamoi perpecii. Ilicts LP Gy
BU3HAYEH]I TAKUM YHHOM:

LP qcnoiia mozes, exepriiers = =2,55 + 0,275 X cyMa 0CHOBHOI OL[iHKH

LP ocnostia wones, necnpmrmmni mnesix = =1,62 + 0,299 cyma x ocHoBHOT ouiHKu

LP posumpera, cvepriiers = =2,98 + 0,256 X (cyma ocHoBHoI oninka + cy6ouinka KT)

LP yosumpena, necrpusrmsnii = -2.10 + 0,276 x (cyma ocHOBHOI omjinka 1o cyboninka KT)

LP sagoparopia, eveprriers = =3,42 + 0,216 X (cyma ocHoBHOI oninka + cybouinka KT + cyborminka maboparopHoi)

LP sagoparopia, necnpmsrmmsnii sucnin =-0,82 + 0,257 x (cyma ocHoBHOT ominka + cyboninka KT + cyborinka 1aboparoproi)

Jloricruuni ¢pynkuii modynoBano 3 95% 10BipuMMH iHTEpBaTaMU Ha MATIOHKY 2.
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Figure 2. Predicted Probabilities of Mortality and
Unfavorable Outcome at 6 Month after TBI in
-1'1'| Relation to the Sum Scores from the Core,
Extended, and Lab Models. The logistic functions
are plotted with 95% confidence intervals. Dot size
is proportional to sample size. Sum scores can be
obtained from Figure 1.
doi:10.1371/journal.pmed.0050165.9g002
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Pucynok 2. IlepenbaueHa MOXIHBICTH CMEPTHOCTI
Ta HECHPUATIMBHX pPe3ylbTaTiB 4epe3 6 MicsliB
micns UMT 3anexHo BiJ MigCyMOBHMHMX BICIiiB

,.] OCHOBHO{, PO3LIUPEHOi, i JabopaTOpHOi Moei.
JI 1 t Jlorictuuni ¢yHkuii nodynosano 3 95% nopipunmu
b T iHTepBasaMu.  Po3Mip  TOukM  mponopuiiHuA
o 2 4 & B 10 1% 14 16 18 20 2= posmipy BuOipku. Cyma OaniB Moxke OyTu
Sum scanm CoresCT+Lab OTPI/IMaHa 3 I_JI/IC. 1
doi:10.1371/journal.pmed.0050165.g002
B | c [ o [ E | F [ 6 [ H ] [ o]
) Prediction of 6 month outcome after TBI
4
| 5 [Predictor Coding Value 100%
| 6 |Age YEars 35 0% |
[ 7 |Motor score 1,234,569 3 80%
| 8 |Pupils 1=both reacting, 2=one, J=none 1 0%
| 9 |Hypoxia 0=no, 1=yes 1 a0 D Faworable oulconme
|10 [Hypotension O=no, 1=yes 1} B pa B Vagelatve' SD
|11 |CT dlassification 1,2,3456 3 @ a0 By
| 12 [tSAH on CT O=no, 1=yes 1 30%
[ 19 |Epidural mass on CT  O=no, 1=yes 0 20“.6
| 14 |Glucose {mmol / 1) 3-20 10 0%
|15 |Hb (g / di) 5-17 11 ooy
16 Core Cora+CT Core+CT+Lab

Figure 3. Screenshot of the Spreadsheet with Calculations of Probabilities for the Three Prediction Models.
Predictions are calculated for a 35-y-old patient with motor score 3, both pupils reacting, hypoxia before admission,
mass lesion and tSAH on admission CT scan, glucose 11 mmol/l, and Hb 10 g/dl. A Web-based calculator is available
at http://www.tbi-impact.org/ .doi:10.1371/journal.pmed.0050165.g003

PucyHok 3. Burisia ekpaHHoi TabuIi po3paxyHKiB MOXKIIMBOCTEH JUlsl TPhOX Mozieneil nmependadeHnst. [lepenbadents
po3paxoBaHi /Ui 35-piYHOrO XBOPOTO 3 PYXOBOK aKTHUBHICTIO 3 0anmm, pearyBaHHAM 000X 3iHHIIb, TiMTOKCIEIO IO
HAJIXO/DKEHHS, MacoBUM ypaxeHHsIM i tSAH Ha KT npu HagxoKeHHi 10 JTiKyBaJbHOTO 3aKiiany, piBHEM IIOK03H 11
MMOJTB /11, piBHEM reMorinobiny 10 r/mi. Be6-kampkymsitop qOCTyIHUIA 3a afgpecoro http://www.thi-impact.org/
doi:10.1371/journal.pmed.0050165.g003
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Table 3. Discriminative Ability of the Models at Cross-Validation in IMPACT Patients (Studies with n = 500), and External Validation in
Patients from the CRASH Trial

Dataset Selection Study n Mortality Unfaverable Outcome
Core Extended Lab Core Extended Lab
Cross-validation in IMPACT RCTs Tirlnt 1,118 0.70 0.78 0.80 0.75 0.80 0.80
Tirl5s 1,041 0.74 077 0.79 0.78 0.80 082
Saphir 919 056 (1] 072 070 073 075
Pegsod 1510 0.76 — — 0.77 — —
HITAI 819 072 077 — 074 0.78
Observational studies UK4 791 0.81 0.81 — 0.81 0.80 —
TCDB 604 081 083 — 0.82 0.83 —
EBIC 822 084 087 — 0.81 0.84 —
External validation in CRASH All with GC5 <12 CRASH 6272 0.78 0.80 — 0.78 0.80 —
Placebo with GCS <12 CRASH 3075 0.78 081 — 0.78 0.79 —
HIC with GCS <12 CRASH 1466 0.80 0483 — 077 0.80 —

Table 3. Values are AUCs for models predicting 6 mo mortality (GOS 1) and models predicting 6 mo unfavorable
outcome (GOS 1-3). CRASH, Corticosteroid Randomization after Significant Head Injury trial (1999-2004); EBIC,
European Brain Injury Consortium survey (1995); HIC, high-income countries; HIT-II, Nimodipine trial (1989—
1991); Pegsod, Pegsod trial (1993-1995); Saphir, Saphir trial (1995-1997); TCDB, Traumatic Coma Data Bank
(1984-1987); Tirlnt, International Tirilazad (enrollment 1992-1994); TirUS, US Tirilazad (1991-1994); UK4, UK 4
Centres study (1986-1988) [15]. doi:10.1371/journal.pmed.0050165.t003

Tabmuus 3. 3nauenns AUC juist mogenedl mporHosyBaHHs cMepTHocTi mpotsirom 6 Micsauis (LUIPT 1) i monmeni
[POrHO3YBaHHs HECIPHUATIMBOLO pe3yinsraty mnporsroM 6 wicsuis (IIPC  1-3). CRASH, pangomizauis
KOPTHKOCTEPOIiB Mmicisi 3HAYHOI 4epenHo-Mo3koBoi TpaBmu (1999-2004); EBIC, mocnimkenus €Bporeicbkoro
Koncopuiymny moskoBux TtpaBM (1995 p.); HIC, kpaium 3 Bucokum piBHem moxomy, HIT-II, mocmimkenns
uumozunuHy (1989-1991); Pegsod, mocmimkenus Ilercon (1993-1995), Saphir, nocnimkennst Cadip (1995-1997);
TCDB, 6ank panux tpaBMatuuHux kom (1984-1987); Tirlnt, Mixuapoauuii Tirilazad (peecrpauis 1992-1994);
TirUS, CLLA Tirilazad (1991-1994); UK4, nocnimkenns 4 uenrpis bputawnii (1986-1988) [15].
doi:10.1371/journal.pmed.0050165.t003

ITepexpecHe MiITBePIKEeHHS Ta Cross - Validation and External
30BHILIHE MiATBEPIKEHHS Validation

Po3pixHs0Ya CIPOMOKHICTE MozIeri 3611b- The discriminatory ability of the models
nIyBanach i3 CKIagHicTeTIO (Tabm 3). B increased with increasing complexity (Table
nanux IMPACT, Haiikpama mepexpecHo 3). Within the IMPACT data, the best cross-
OIIHIOBaHA [iSUTBHICTH BHSIBHJIACS Y TPHOX validated performance was seen for the
HArSIIOBMX mociimkennsnx, me IIIIK Gyma three observational studies, with AUCs over
6inpre 0,80. Ilpu Bukopucranui y PKKB 0.80. Evaluation in the RCTs showed lower
IIIK 6ysa MeHMIor0. 30BHIIIHE OI[iHIOBAH- AUCs. External validation confirmed the
HS THATBEPANIO PO3PIKHIIOYY 3aTHICTH discriminatory ability of the core model in
TOJIOBHOI MOJEN y KITiHIYHOMY BHIPOOY- the CRASH trial (AUC 0.776 and 0.780 for
Bauni CRASH (IIIIK 0,776 ta 0,780 mis mortality and unfavorable outcome,
CMEPTHOCTI Ta HECHPHUATIHBOTO BHCIITY respectively, Figures 4 and 5). When CT
BiamoBimHo, puc. 4 ta 5). Ilpu posrismi classification and tSAH were considered as
kiracudikamii KT Tta T1CAK, nissHicTb well, the performance increased to 0.801
36impmmmTacst o 0,801 ta 0,796 must cmep- and 0.796 for mortality and unfavorable
TETBHOCTI Ta HECMPUATINBOTO BUCIIIAY Y outcome, respectively, for 5,309 patients in
5309 xBopux CRASH. Bucnigu y4acHHKIB CRASH. Outcomes in CRASH were
CRASH cucremMaTnaHO OyiId TipIIAMHu, Hix systematically poorer than those predicted
MPOBICHEHO UTS TOJIOBHOI Ta TOMOBHOI+KT for both the core and core + CT models, for
MOJIEINIEH TIIOI0 CMEPTi Ta HECIIPUSATIUBOTO both mortality and unfavorable outcome
uciimy (xkputepii  Hosmer-Lemeshow, (Hosmer-Lemeshow tests, p <0.001, Figures
p<0,001, puc. 4 Ta 5). 4 and 5).
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Figure 4. External Validity for the Core and Core 1o CT Model Characteristics for Prediction of Mortality in the

CRASH Trial

The distribution of predicted probabilities is shown at the bottom of the graphs, by 6-mo mortality. The triangles
indicate the observed frequencies by decile of predicted probability.

doi:10.1371/journal.pmed.0050165.g004

PucyHox 4. 30BHiIIHE OLiHIOBaHH OCHOBHOI Ta ocHOBHOI + KT mozmeni puc s nepenbauenns cmepraocti B CRASH

Trial

Po3momin MOXIMBCTEH MOKa3aHWil y HIOKHIA 4acTuHI rpadikis, 3a 6-mic cMmepTHicTIO. TPUKYTHHKH BKa3yiOTh Ha
CIOCTEePEeKYBaHI YACTOTH 3a JCLMIAMH TTepea0aueHNX MOKINBOOCTEH.

doi:10.1371/journal.pmed.0050165.9004

Ie HenokaniOpyBaHHs OYJIO JACHIO MEHIIINM,
aJie He 3HUKIIO, [Vl JaHUX TUIBKH XBOPHX 3
rpynu  miane6o. KamiOpyBanus — Oyno
KpallluM Ui XBOPHX 3 3aMOXKHUX KpaiH -
Maibke moBeprieHuMu (kpurepii Hosmer-
Lemeshow, p>0,1) BHUKOPUCTAHHAM
po3IUpeHoi Momeni A TepeadadeHHS
cMmeprensHOCTI (N=1351, puc. 4) Ta TONMOB-
HOI Mopeni s repenOadeHHs HECHpHUsT-
nBoro Buciiny (n=1466, puc. 5).

This miscalibration was slightly less but did
not disappear when only the placebo pati-
ents were considered. Calibration was better
for the patients from high income countries,
with near perfect calibration (Hosmer-
Lemeshow tests, p > 0.1) for the extended
model predicting mortality (n j 1,351,
Figure 4) and the core model predicting
unfavorable outcomes (n = 1,466, Figure 5).
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Pucynok 5 30BHIlIHE OLiHIOBaHHA puc OCHOBHOI Ta ocHoBHOI + KT Mmopnenell mepenOaueHHS HECHPHUATIMBHX
nacrmigkis B CRASH Trial. Posmozin nepeabadeHnx MOXIMBOCTEH MOKAa3aHO y HIDKHIHA yacThHI rpadikiB, 1t 6-Mic
BHUCHiy. TPUKYTHUKH BKa3ylOTh Ha CIIOCTEPEKYBaHI YaCTOTH 3a ACLHIIIMH Mepe0adeHHX MOXKITHBOCTEH.

OOroBopeHHst Discussion

B nmamifi craTri MM ONHCYeEMO TIPOIEC In this paper we describe the development
CTBOPEHHSI HU3KH TMPOTHOCTHYHUX MOJEeit of a series of prognostic models of
3pOCTar0Yoi CKIAMHOCTI, IO TPYHTYIOTHCS increasing complexity, based on admission
Ha XapaKTepUCTHKAaX XBOPHUX I 4ac roci- characteristics, to predict the risk of 6-mo
Tasi3alii Ta BAKOPUCTOBYIOTHCS JUTS OI[IHKH mortality and unfavorable outcomes in
PHU3HKY CMEPTi Ta HECIIPUATIMBOTO PE3YiIb- individual patients after moderate or severe
Tary depe3 6 Mic. MCIs MOMIPHOI YH TSK- TBI. The models discriminated adequately
koi YMT. Mojeri mpoaeMOHCTPYBAIH JT0C- between patients with poor and good
TaTHIO 3/IaTHICTH PO3PI3HATH XBOPHX MOTa- outcomes, especially in the relatively
HUM 31 CIOPHUATIHBAM YHM HECHPHSTIHBAM unselected observational studies. Patients in
nepeabdadeHHsaM, 0COOIMBO Y BiTHOCHO He- the randomized trials were selected
BimiOpaHnx oOCepBamifHNX TOCITIHKEHHSX. according to various enrollment criteria,
VYacHWKIB PaJOMi30BaHUX KIIHIYHHX BH- which led to more homogeneous samples,
npobyBaHb OyII0 BimiOpaHO 3a Pi3HOMAHIT- as reflected in a lower discriminative ability
HUMH KPHUTEPISIMH, TPH3BENIO IO MPHBENO of the models. We found a small but
JI0 CTBOPEHHS OiNBII OXHOPIAHUX BHOIpOK, systematic difference between predicted and
Ha KOPWUCTh YOTO CBiIUUTH HIDKYA 371aT- observed outcome in a large, relatively
HICTh MoOfeNed J0 BHOKpeMJIeHHS. Mu recent, external validation set [13] with
3HAWIIUIM HEBENUKY, aje CHCTEMaTHYHY recently treated patients from both high-
PI3HHIFO MiX TPOTHO30M Ta (HaKTUYHHMH and low/middle-income countries. This
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HaCJiKaMH IIiJ] 4Yac pOOOTH 3 BEIHUKUM
MAacHBOM BiJJHOCHO CBI)KHX JIAaHHMX JUISI 30B-
HIMTHBOTO OIiHIOBaHHA [13] Bij MarieHTiB 3
KpaiH 3 BUCOKUM Ta CepeIHIM/HU3BKHUM PiB-
HEM JIOCTaTKy, SKi HEU[OAaBHO OTpUMAIU
mikyBaHHs. Lleit Henmomik KanmiOpyBaHHS
3/1e01TBIIOr0 3HUKAB MPU 3ay4eHHI JaHUX
PO MAIi€HTIB TIJIBKY 3 3aMOXKHUX KpaiH.

Haiibinpma ~ KUTBKICTH  NPOTHOCTHYHOL
iHpopmamii MicTUTBCS y Habopi 3 TpPHOX
TOJIOBHUX IPOBICHHUKIB: BiK, OIlIHKAa PYXiB
Ta peakiii 31HuIb mij] yac rocmitamizarii. i
XapaKTepPUCTUKU BxKe Oyau pO3MISAHYTI y
MepIIii mupokoBigoMin Moaeni ans UMT
[3] Ta B 0OararbOX HACTYIHHX NPOTHOC-
TyHUX Momensax [7, 8]. Pesymbratm KT
Ha/IAI0Th JIO/IATKOBY MPOTHOCTHYHY iH(pOp-
MaIfifo, Xoua MH HE BHKOPHCTAIH BCHO
NPOTHOCTHYHY 1H()OPMAIIiFO, 10 MICTHThCS
y 3o6paxennsx KT. Krnacudikamis KT
Marshall moenHye nexinpka XapaKTepPHUCTHK,
1 MU paHillle IPONOHYBaIH OlIBII AETAIBHY
IKamy 3ais  OIiHKK mporuosy [28].
HeoOxigHe mopnajiplie OLHIOBaHHS Mi€l
LIKank, aje NoTpiOHI maHi OynM Hemoc-
TATHBO JIOCTYITHUMHU Yy OUIBIIOCTI JOCIiA-
xenb 3 IMPACT. Ilpucyrnicts EJI" Oyna
IIOB’s3aHa 3 KpaIlUM pe3yabTaTOM MiCIs
TPaBMH, L0 MOXXHA TIOSICHUTH 1MOBIPHICTIO
TEpMIHOBOI eBakyarii takux rematom. EJII"
YacTO BWKJIHMKA€ TMOpYIICHHS (YHKIIH
MO3Ky 4Yepe3 KOMIIpecilo, Xxoya Ha 3arail €
JHIIe HEBENUKE IIOMIKOKEHHS MO3KY.
SIKIIO  KOMIIpECil0 BYAacCHO YCYHYTH, 3
BEJIMKOI0 IMOBIPHICTIO MOXe€ BinOyTHcs
MOBHE ofykaHHs. JIabopaTopHi MOKa3HUKH
HE Iy)Xe IIMPOKO BUKOPHUCTOBYBAIHCH IS
orinku mporHozy micmst YMT [29]. Byno
MOKa3aHo, 1I0 TIFoKo3a Ta Hb momomararots
Yy OIIHII IPOrHO3y, OJHAK IX BIUIMB €
MEHIIIUM, HDK BIUIMB IHIINX HPOBiCHUKIB,
Takux fK Bik. [lapamerpm 3cimaHHS KpOBI
TaKOXX MOXYTh OYTH JIy)Xe TOPSYHUMH TIPH
orinii mporuosy [29], ame i mapamerpu
OyJIM HENOCTaTHBO IOCTYITHHMH B HAIIHX
JMOCHiKeHHAX.  bioximiuHi  mapamerpu
3aClyrOBYIOTh Ha MOAANbIIe BHBYCHHS,
0CcOOMBO KONMHM iCHYEe MOXIHUBICTD 1X
KoperyBaHHs. Hampuknan, B ymoBax
IHTeHCHBHOI Tepamii OyI0 MPOxEMOHCTpPO-

miscalibration largely disappeared when we
considered only patients from high-income
countries.

The largest amount of prognostic
information was contained in a core set of
three predictors: age, motor score, and
pupillary reactivity at admission. These
characteristics were already considered in
the first well-known model for TBI [3] and
in many subsequent prognostic models
[7,8]. Information from the CT scan
provided additional prognostic information,
although we did not exploit all the
prognostic information contained in a CT
scan. The Marshall CT classification
combines several characteristics, and we
previously proposed a more detailed scoring
for prognostic purposes [28]. Further
validation of this score is necessary, but the
required data were not sufficiently available
in most studies from IMPACT. The
presence of EDH was associated with a
better outcome after trauma, which may be
explained by the possibility of emergent
surgical evacuation of such hematomas. An
EDH often disturbs brain function because
of compression, although there is generally
little intrinsic brain damage. If compression
is relieved in time, full recovery will more
likely occur. Laboratory parameters have
not yet been widely used for prognosis after
TBI [29]. Glucose and hemoglobin were
shown to contribute to outcome prediction,
although their effects are smaller than other

predictors, e.g., age. Coagulation
parameters may also be very relevant for
outcome prediction [29], but these

parameters were not sufficiently available in
our studies. These biochemical parameters
warrant further exploration, especially since
they are amenable to intervention. For
example, in critical care, intensive
hyperglycemia management has been
shown to reduce mortality [30]. We could
not include effects of extracranial injuries,
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BaHO, 1[0 IHTCHCUBHA KOPEKIIis Tilepriike-
Mii 3MmeHmnrye JseranbHicTh [30]. Mun He
3MOTJIM BpaxyBaTH e(eKTH MOMKOMKEHb 3a
MEXaMH 4Yepena, OCKUIBKH TaKi METOIH
oliHKH, sk [1Ikana TSHKKOCTI MOMIKOKSHHS
(Injury Severity Score — ISS), He 3actoco-
BYBAIUCh IOCHTIZIOBHO Yy  JOCTiPKSHHSIX
IMPACT. Tsxke eKCTpaKpaHiaJbHe
TIOMIKO/DKEHHS OyJI0 3aiydeHe B SIKOCTI
NPOBICHUKA Y HEIIOJAaBHO CTBOPEHHUX
MNPOTHOCTHYHHUX MOJENAX 3 KIIiHIYHOTO
sunpobysanust CRASH [14]. ImoBipHO, 110
MI1K namwmx Momeneii Oyia O BUIOO, SKOH
11 3MiHHa Oyna goctymHa [31, 32].
BinHomenHss Mixk Hamow MogeNII0 Ta
paHiule onyo6,likoOBaHUMU MOJIEISIMU
Jekinpka Mojened OynM CTBOpeHI 3aiis
OLIIHKY IMOBIPHOCTI CMEpTi JOPOCIHX TaIli-
€HTIB BIJIJIEHb IHTEHCHBHOI Teparii 3a ix
(bi310JIOTTYHUMH ~ XapaKTEPUCTHKAMH, IO
JIOKyMEHTOBaHI  BIIPOJIOBXK  IEPIIOTrO(UX)
nus(is), Brmouaroun APACHE  (Acute
Physiology and Chronic Health Evaluation),
SAPS (Simplified Acute Physiology Score),
ta MPM (Mortality Prediction Model) [33-
35]. Hawi mozeni BiAPI3HSIOTHCS Y ACKLIb-
KOX cIiocy0ax, OCKUIbKH MU Tiepe10adyBaiu
JIOBIOCTPOKOBI HACJIIJIKH, 30KpemMa JijIsl XBO-
pux 3 UMT, Ta BUKOPHCTOBYBQJIM TiJIbKU
BUXigHI puc. HemogaBHO NPOrHOCTHYHI
Mojeni oo 14-1eHHoi cMepTeNnbHOCTI Ta
6-micsyHOrO BHCHiLY OynM OMyONiKOBaHi
rpymnoro KimiHigHOrO jociimpkeHas MRC
CRASH. CRASH 0yno Benu4e3HuM
KJIIHIYHUM JOCTI/DKEHHSM, II0, 30KpeMa,
BKJIF0YAJI0 XBOopHX 3 Jerkoro UMT (30% Bin
n=10008) i mepexbaydato BiTHOCHO MPOCTHI
30ip JaHWX MPO XBOPHX 3 KpaiH 3 HUIBKUM
piaem moxoxiB (75% Bix n=10008) [14].
Basza manux IMPACT oxoruroe 00’ enHaHi
JaHI OKPEeMHX XBOPUX 3 BOCBMH KIIHIYHUX
JOCIIKEHB Ta TPHOX 00CepBaIlifHUX Cepii,
oo OyJu MPOBENEHI MPOTATOM MPHUOIH3HO
15 pokiB i HajgaBamM yBary Ha TSDKKHX
YMT. [Haui IMPACT O6imeln geTainbHi,
0co0mBO cTocoBHO XapakTepuctuk KT.
Mu npoBend 30BHINIHIO Baifamil0 MOJAW-
(hikoBaHMX Bepciii ABOX 3 HAIIMX TPHOX MO-
neneit IMPACT Ha BimiOpaHux XBOpHX 3
kiminivaoro  gocmimkenas CRASH 3

since measures such as the ISS (injury
severity score) were not consistently
recorded in the IMPACT studies. Major
extracranial injury was included as a
predictor in recently developed prognostic
models from the CRASH trial [14]. It is
likely that the AUC of our models would
have been even better if this variable had
been available [31,32]

Relationship of Our Model to Previously
Published Models

Several models have been derived to
estimate the probability of hospital
mortality of adult intensive care unit
patients with physiological characteristics
collected during the first day(s), including
APACHE (Acute Physiology and Chronic
Health Evaluation), SAPS (Simplified
Acute Physiology Score), and MPM
(Mortality Prediction Model) [33-35].

Our models differ in several aspects, since
we predicted long term  outcome,
specifically for TBI patients, and used only
baseline characteristics. Recently,
prognostic models for 14 d mortality and 6
mo outcome were published by the MRC
CRAGSH trial collaborators. CRASH was a
mega-trial, including mild TBI (30% of n =
10,008), with a relatively simple data
collection in mostly patients from low-
income countries (75% of n = 10,008) [14].
The IMPACT database involves merged
individual patient data from eight clinical
trials and three observational series,
conducted over approximately 15 vy, and
focused on severe TBI. The IMPACT data
are available in greater detail, especially
with respect to CT scan characteristics.

We externally validated modified versions
of two of our three IMPACT models in
selected patients from the CRASH trial with
GCS </=12, similar to the external
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IIKI'<./=12, momibHO O 30BHINIHEOIO
OLIIHIOBAHHS JIBOX MOAM(IKOBaHMX Bepciit
momeneii CRASH s HecnpusaTIHBOTO
pesynbrary uepes 6 mic. y IMPACT [14].
OOunmBa OOCTIDKEHHS MIATBEPAWIA 30B-
HIITHIO BaJiIHICTh MOJICIICH, 1110 OIPHITION-
HeHi. 1le cniBpoOITHUIITBO 3 B3aEMHHUM OIli-
uroBanHAM Mojeneir CRASH ta IMPACT e
BOXKJIMBUM IS 3a0€3MEYCHHS HAaJiHHOTO
(YHKIIIOHYBaHHS MOZEJIeH 3a MeXaMH TOTO
CEepeNOBHIIa, Y IKOMY iX CTBOPCHO.

PaHHs OIliHKa MPOTHO3Y O3BOJISIE BU3HA-
YUTH CTYIiHb BUXITHOTO PU3UKY VI OKpe-
MHUX XBOPUX, III0 CTBOPIOE YMOBH JIJIsI OIIiH-
KH SKOCTI MeIu4HOl gomomord. [IporHoc-
TUYHI MOJIEIIi € OCOOJIMBO KOPUCHUMHM ISt
MOKpAIICHHS MU3aiiHy Ta aHai3y JaHUX Y
PKKB. Hampuknaa, My MaeMo 3MOTy BHK-
JIIOYUTH OCIO 3 Jy)K€ XOpOIIMM Ta JYXKe
MOraHUM TPOTHO30M [4], BHECTH HOIPAaBKH
Ha KOBapifATU MiJ 4ac OLHKU e(eKTy JiKy-
BaHHS [6, 36] Ta pO3IJISAATH MOXKIIUBICT
BUKOHAHHS 1HIIMX BHUIIB aHaji3y, IO Beje
JI0 30UIBIICHHS CTATUCTUYHOI MOTYXHOCTI
[37].

3anpornoHoBaHi IIKaId MOXYTh TaKOXK
CTAaTH B HArOZl KIJIIHIIMCTAM IIiJl 4ac 104yat-
KOBOI OIIIHKM TSDKKOCTI Ta MPOTHO3Y Talli-
enta 3 UYMT. IIpore Mmu 3BepTaeMo yBary Ha
Te, 110 CTATUCTHYHI MOJENI MOXYTh JIUIIE
MIJICUITUTH, a HE 3aMIHUTH KIIHIYHI MIpKY-
BaHHS, XO4Ya MAaJONMOBIpHO, 100 Oyb-
KU KIIHIIACT MaB CUCTEMATUYHUI TOCBiz
CIIOCTEPEIKEHHSI 32 pe3yJbTaTaMH THCSY
XBOpHUX, KU CKJIAaB OCHOBY HAaIlIMX MOJe-
nei. 3 mporHozamu Tpeba OyTH obepex-
HUM, iX HE MOTPiIOHO BUKOPUCTOBYBATH SIK
MmACTaBy Ui OOMEXKEHHS JKyBaJbHHUX
3axomiB [38]. Bucmimum mocmimkenus y 4
nerTpax Cnomyuenoro Kopomisera (UK 4
Centres Study) ceimuaTh, 10 TPOrHOCTHYHI
BiIOMOCTi y TTOBCAK/ICHHIH MPAKTHUIIi TIO3HA-
YalOThCS Ha BUKOPHCTaHHI pecypeis [39].
Ha BaumiHICTS Ta MPUIATHICTH TPOTHOCTHY-
HHUX MOJEJIEN BIUIMBAE AEKIIbKAa YMHHHUKIB.
PiBeHb HaJaHHS JOMOMOTH B OKOJIHUIISIX MO-
e BIJIPI3HATHUCS, IO MOXKE TIPU3BOIUTH 10
BiIMiHHOCTEH y BUcHigax. Panime Mu moba-
YUIM HE 30BCIM 3pO3yMisli BiAMIHHOCTI B
pesynbratax Mk CIIA Ta MiXHapOmHOIO

validation of two modified versions of
CRASH models for unfavorable outcome at
6 mo in IMPACT [14]. Both studies
confirmed the external validity of the
presented models. This collaboration with
reciprocal validation of CRASH and
IMPACT models is important for reliable
application of models outside their
respective development settings.

Early prediction of outcome permits
establishment of a baseline risk profile for
individual patients, thus providing a
reference for assessing quality of health-
care delivery.

Prognostic models are particularly relevant
for a more efficient design and analysis of
RCTs. For example, we can exclude those
with a very good or a very poor prognosis
[4], perform covariate adjustment of a
treatment effect [6, 36], and consider other
analyses that lead to increases in statistical
power [37].

The proposed scores may also support
clinicians in their initial assessment of the
severity and prognosis of a TBI patient. We
note, however, that statistical models can
only augment, not replace clinical
judgment, although it is unlikely that any
clinician has the equivalent systematic
experience of the outcomes of the thousands
of patients underlying our models.
Predictions should be regarded with care
and not directly be applied for treatment-
limiting decisions [38]. The UK 4 Centres
Study found that making predictions
available as part of a routine clinical service
altered deployment of resources [39].

The wvalidity and applicability of the
prognostic models is affected by various
factors. The local level of care may vary
between regions, which may result in
differences in outcome.

Previously we found unexplained outcome
differences between the US and the
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YaCTHHOIO KITIHIYHOI'O BUIPOOYBAaHHS THpIi-
nmazany [40]. V kiiHIYHOMY JOCIIDKEHHI
CRASH Bucnian Oynu kpammmu y ocobax
i3 3aMOKHUX KpaiH [14]. OxHe 3 MosiCHEHb
— Ie [0 pecypcHu Ta yMOBU TaM Oyiu
KpalIUMH, HiXK Y KpaiHaX ydJacTi 3 HU3bKHM
a00 cepeHIM piBHEM JTOXOJIIB.
[epenbavyenns A XBOPUX KpaiH 3 HU3b-
KM a00 CepeJHIM pIBHEM JOXOIIB, MOX-
JIMBO, Kpalle OLIHIOBATH 3a JIOMIOMOIOO
moneneiit CRASH, mo Oynu cTBopeHi st
mux kpain [14]. TlepenbaueHHs Hammmu
MOJICIIIMH MOXKe OyTH KpaiuM, HiXK mepes-
6ayenns CRASH, mns XBopHx 3 3aMOXXHHX
KpaiH, 3Ba)Karoud Ha OUIbII JeTaJbHY iH-
(dbopmariiro i OLIBINY KiJTBKICTh JaHUX XBO-
pUX SIKi BUKOPHCT@HI TiJl 4ac CTBOPEHHS
mozeneii. [lepenboadeHHss MOXyYTb, HaBiTh B
CepelHbOMY, OyTH 3aHaJTO TMOraHUMH,
OCKIJIbKH 3 4YaCOM IOKPAIIHMINCS CTaHAaPTH
JIIKYBaHHS, BKJIIOYAIOYM OPraHi3alliio I0mo-
MOTH IIPH TPAaBMi, MOXJIUBOCTI JiSITHOCTHKH
(taki six KT) Ta HeBiakIagHOi IOMIOMOTH.
OnHaK MU He 3HAWIUIM YiTKOI TEHAEHLII
TIOKPALIEHHsI BUCIIJIIB Y XBOPHX, KOTp1 He-
LIOJIAaBHO Tiepe0yBasid B JKapHi, KOIU MU
3aCTOCOBYBQJIM OJIHAKOBI KpUTEpii 0 J10C-
mimxens y 0asi ganux IMPACT. Tlepexn6a-
yenns mozenamu CRASH ta IMPACT wmo-
KYTh MOTpeOyBaTU IMOCTIHOTO BJIOCKOHA-
JICHHA 3 YpaxyBaHHAM OCOOJHMBUX pPHC -
KaJeH/JApHUH pIK, YMOBHU JIIKYBaHHS 4YH
MicIieBa oprasizaist gomomoru [41, 42].
OO0Me:xkeHHs HUX MojeJIei

Hame pocmimkeHHs Mae IeKiapka oOMe-
KeHb. YYaCHUKU HALIUX JOCIiIKEHb OTPH-
Manu JikyBaHHI MK 1984 ta 1997 pp.
[Nonpu Te, WO OLIHIOBAaHHS, NPOBEACHE Ha
MaHUX OLIBII Mi3HHOTO KJIIIHIYHOI'O HOCIHII-
xendss CRASH mixrBepauiio BajimHICTh
MIPOTHO31B IS OLIBII Mi3HBOTO Yacy (BKIIIO-
4yeHHs mamieHTiB Mix 1999 ta 2004 pp.), mu
HE MOKEMO BHKIIIOYMTH, [0 HA JaHWUH Yac
JOCSATAIOTh KPAIlUX Pe3yAbTATIB JIIKyBaHHS.
[opsix 3 1M, BiTOMOCTI IIOAO OLIHKH PY-
XiB HE 3aBXIOU AOCTYIHI y CYYacHill K-
HIYHINA pakTUIl a00, KON BOHH €, IM MOXKE
OpakyBaTu BipOTiTHOCTI Yepe3 BIUIUB paH-
HBOI cemarii un mapanixy. Kpim mporo, Bin-
CyTHI 3MiHHI Ta BiZICYTHI 3HAYEHHS CTBOPIO-

international part of the Tirilazad trials [40].
In the CRASH trial, outcomes were better
for patients from the high-income countries
[14]. One explanation is that facilities were
more extensive than in the low and middle-
income countries that participated in this
trial.

Predictions for TBI patients in low- and
middle-income countries may best be
obtained from the CRASH models that were
specifically developed for these countries
[14]. Our model predictions may be better
than the CRASH predictions for high-
income countries, because of the more
detailed information in the models and
larger patient numbers used in model
development. Predictions may, even on
average, be too poor, considering that
treatment standards have improved over
time, including trauma organization,
diagnostic facilities such as CT scanning,
and critical care management. We did not,
however, find a clear trend of better
outcomes in more recently treated patients
when we applied identical selection criteria
to the studies in the IMPACT database.
Both the CRASH and IMPACT model
predictions may require regular updating

according to specific population
characteristics, such as calendar year,
treatment  setting, or local trauma

organization [41, 42].

Limitations of These Models

Our study has several limitations. Patients
in our studies were treated between 1984
and 1997. Even though evaluation in the
more recent CRASH trial data confirmed
the validity of the model predictions to
more recent times (enrollment between
1999 and 2004), we cannot exclude that
better outcomes are obtained nowadays.
Also, the motor score is not always
available in current clinical practice, or can
be unreliable even when it is available, due
to the effects of early sedation or paralysis.
Furthermore, missing variables and missing
values were a problem in the development
of the models. Multiple imputation of the
relatively few missing values allowed us to
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BallM CKJIQJHOCTI MiJl 9ac PO3pOOKH Moje-
neii. MHOXWHHI OmIpaBiIeHHS HeOaraTbox
BIJICYTHIX TTOKAa3HHKIB JIO3BOJIUIN HAaM BH-
KOpHCTaTH iH(pOpMAIo Mpo iHII IpoBic-
HUKH. 30UTBIIYETHCS TEOPETUYHE Ta E€MITi-
pHUYHE MAIPYHTS Il BAKOPHCTAHHS OMPaB-
JICHHb 3aMICThb TPaIUMiHHOTO IOBHOTO
posrisay Bunajikie [19, 43]. Onmxak mu 0
XOTUIM MaTd OLIbII TOBHI maHi. Kpim Toro,
JesiKi TIOXMOKM y Kitacudikanii morimm OyTH
TIPUMYILIEH] MiJ 4ac po3IoJily BUCIIIIB Ha
cipusTiiuBl Ta HecupusaTiuBi. [lepeBara
CMEPTHOCTI IPOTATOM 6 Mic. - Ie Te, IO
Lel TIOKa3HUK MEHIIE 3aJIeKUTh BijJ Takol
MOTEHIITHOT CHCTEMaTHYHOI IIOXHOKH.
[lizcymoByroun  BHIIECKa3zaHe, MOXKHA
BiI3HAUUTH, 110 Ha JAHWUN 4Yac AOCTYIHI
NPOTHOCTHYHI MOJENi, SKi JI03BOJSIOTH
JIOCTaTHbO TIGBHO PpO3PI3HATH XBOPHUX 3
JOOpUM Ta TIOraHUM 6-MICSYHHAM BHCITIIOM.
Ili mozemi MoOXyTb OyTH KOpHUCHI JUis
HaJlaHHs peanicTuuHol iHdopMalii piaHUM
XBOpUX IIO/I0 OYiKYBAaHOTO HACIHIJKY, LIS
KUIbKICHOI ~ OWiHKM  Ta  kiacugikamii
TSDKKOCTI  TIOLIKOUKEHHS — MO3KY, Ui
crparudikamnii Ta MOMpPaBKKM HAa KOBApIsTH
mij Yac KIHIYHUX BUNPOOYBaHb Ta SIK
TOYKM BIJUIIKY TPU BHBYEHHI SIKOCTI
HaJaHHA AONOMOTH.

HonaTtkoBa ingopmanis

Texer S1. daiin y dopmari Excel, sixmit
MOXe OyTH BUKOPUCTaHHH JJIsl OOUHCIICHHS
OPOTHO3Y Y MOAENAX  3pOCTarodol
CKJIaTHOCTI. 3HaiineHnit Ha
doi:10.1371/journal.pmed.0050165.sd001
(185 Kb XLS).

TMonsikn

ABTOpH JAKYIOTH BCIM y4aCHUKaM JOCHiJ-
JKEHb Ta TOJOBHUM JOCIIIHUKAM KITIHIYHAX
BHUIIPOOYBaHb Ta OMUTYBaHb, 3aBISKHU Tparli
SIKHX 3’SIBIJIACST MOXUIMBICTH IMiATOTYBAaTH
et 3BiT. 30KpeMa MU XOTiIH O MOASIKYBaTH
TAM, XTO JOKJIAB 3YCWIb [0 KIiHIYHOTO
nocmimkends CRASH, 3a Haganust foctymy
IO CBOIX JAaHUX 3 METOI0 IX OI[IHIOBAaHHIA.
ABTOpPH TakoX MiJAKPECIIOIOTh 3HAYCHHS
CriBmpalli 3 aMepUKaHCHKIM Ta €BPONEH-
CbKMM KOHCOpLiyMaMmud 3 MOIIKOMKEHb
Mo3ky (American and European Brain
Injury Consortia). Ewout Steyerberg mas

use the information from other predictors.
Both theoretical and empirical support is
growing for the use of such imputation
methods instead of traditional complete case
analyses [19,43]. However, more complete
data would have been preferable.
Furthermore, some misclassification may
have occurred in classification of
unfavorable versus favorable outcome.
Mortality at 6 mo has the advantage that it
suffers less from such a potential bias.

In conclusion, prognostic models are now
available that provide adequate
discrimination between patients with good
and poor 6-mo outcome. These models may
be useful for providing realistic information
to relatives on expectations of outcome, for
quantifying and classifying the severity of
brain injury, for stratification and covariate
adjustment in clinical trials, and as a
reference for evaluating quality of care.

Supporting Information

Text S1. Excel File That Can Be Used to
Calculate Predictions with Increasingly
Complex Models Found at
doi:10.1371/journal.pmed.0050165.sd001
(185 KB XLS).
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Pedepat pexaxropa « PLoS »

Beryn. Yepenno-mo3koBa tpaBma (UMT) e
MPUYMHOIO BEJUKOI KiJTbKOCTI 3aXBOPIOBaHb
Ta cMepTeil B ychomy cBiTi. Hampukma,
3TiAHO 3 JaHuMHU  [IeHTpPIB  KOHTPOIIO
saxBoproBanocti  (Centers for Disease
Control), 6museko 1,4 MIH. aMepHKaHI[B
3a3Hat0Tb UMT — NOLIKO/PKEHHS MO3KY —
KOXHOr0 poky. 3 HUX 1,1 MIH. OTpuMaroTh
JormoMory Ta OygyTh  BimmymieHi 3
NpUiMaNbHUX Bijyiiienb, 235 tuc. byayts
BITUCAHI 10 JikapHi Ta 50 THC. MOMpPYTh.
Tsarap xBopoOM 3Ha4yHO OlIBIIMIA Y
pos3BuBarouMx Kpainax, ne UMT 3a Takux
OpUYMH,  SIKO  JOPOKHBO-TPAHCIIOPTHI
npuroay,  BinOyBaloTbes — vacrime i
JIKyBaHHSI MOXK€ OyTH MEHII JOCTYITHUM.
Yomy e aociaigkeHHs 0y.10 nmposeaeHe?
3BakarouM Ha 3aco0W, sKi MOTPIOHI st
mikyBaHHs UMT, I[iHHUM JOCIIiJHUIIBKHM
npuwiagoM Oyna © MOMXIUBICTh TOYHO
nepen0avaTH MijJ 9ac MpUHOMY J0 JIiKapHi,
SKMM MOXe OyTH HaCHiZoK JJisl  Io-
OMHOKOTO XBOporo. B renepimHiii 4ac
mkany, taki sk Ilkama Bucmigis I'masro
(Glasgow Coma Scale), BUKOPHCTOBYIOTBCS
IVl OLIHKM MOMJIMBOTO CTaHy XBOPOTO
yepe3 24 Tof. micisd TPaBMH, ajie He paHille.
[IporHocTuHi MOAENi € KOPUCHUMH 3
JEeKITbKOX TPHUYMH. 3 TOYKH 30pY KIIiHIKH,
BOHHM JIONIOMArarpTh JKapsM Ta XBOPHM
MpUMaTH PIMIEHHS CTOCOBHO JiKYBaHHS.
BoHn Takox KOpHCHI IIpH JOCIIKEHHSIX,
oo mependavyaroTh IOPIBHSHHS BUCIHIIIB

PLoS Editors’ Summary

Background. Traumatic brain injury (TBI)
causes a large amount of morbidity and
mortality worldwide. According to the
Centers for Disease Control, for example,
about 1.4 million Americans will sustain a
TBl—a head injury—each year. Of these,
1.1 million will be treated and released from
an emergency department, 235,000 will be
hospitalized, and 50,000 will die. The
burden of disease is much higher in the
developing world, where the causes of TBI
such as traffic accidents occur at higher
rates and treatment may be less available.

Why Was This Study Done? Given the
resources required to treat TBI, a very
useful research tool would be the ability to
accurately predict on admission to hospital
what the outcome of a given injury might
be. Currently, scores such as the Glasgow
Coma Scale are useful to predict outcome
24 h after the injury but not before.
Prognostic models are useful for several
reasons. Clinically, they help doctors and
patients make decisions about treatment.
They are also useful in research studies that
compare outcomes in different groups of
patients and when planning randomized
controlled trials. The study presented here is
one of a number of analyses done by the
IMPACT research group over the past

pi3HMX Tpym XBOpHMX, Ta g dYac several years using a large database that
[UTAHYBAHHS PaHIOMI30BaHMX KOHTPOJIBO- includes data from eight randomized
BaHHX KJTTHIYHAX JOCIIKEHb. controlled trials and three observational
HocmipkeHHs,  3BIT  1pO  sKeE  TYT studies conducted between 1984 and 1997.
ONMyOJiKOBaHWM, € OIHUM 3 0araThox There are other ongoing studies that also
JUMANA S7 Jlikapcokuii icHuK
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pO3IJIAiB, MIO TpOBENa TIpylna BUYCHUX
IMPACT 3a ocTaHHI JeKiTbKa pOKIB,
BUKOPHCTOBYIOUM BEIUKY 0a3y JaHUX
(BKiIIOUAE HaHi BOCBMH DPaHIOMI30BaHHUX
KOHTPOJILOBAaHHUX KJIIHIYHUX JIOCITI/DKEHb Ta
TPhOX O0CEpBallifHUX JOCIi/KEHb, MI0
Oynu mpoBeaeHi Mixk 1984 p. ta 1997 p.). €
W iHOI poOOTH, IO TPUBAIOTH 3 METOIO
CTBOPEHHSI MIPOTHOCTUYHHUX MOJEJeH; OfHe
3 OCTaHHIX JIOCHIJDKEHb 0Yyi10 oIyOJlikoBaHe
y BMJ rpymoto nocnigHuKiB, sika BKIIOYAE
nepiioro aBropa cratti y PL0S Medicine,
PO SIKY TYT i7ie MOBa.

lo mocaignuku 3poduu i siKi Bucaiau
oTpuMau? ABTOPY NPOAHATI3YBAJIHU MPOC-
MIEKTUBHO 3i0paHi JaHi OKpEeMHX Malli€HTIB,
KOTpi Opamu y4acts y 11 mOCHimKEeHHSX,
10 BBIHIUIM 710 0a3u JaHUX, Ta CTBOPHIIH
MOJIeNi 3 METOIO NepedavyaTH CMEPTHOCTI Ta
HECHPUSITIMBI HACIIJKK Yepe3 6 Mic. micis
HOMIKOMKEHHS Yy 8509 XBOpHUX 3 TSKKUMH
ta nomipuumu UMT. Bonu 3’sicyBanu, mo
HalBaroMillMMU TPOBICHUKAMH BHCIIJIIB
Oynu BIK, OLIHKA PYyXiB, peakiii 3iHHIb Ta
nokasanHs KT, Bkmodaroudm HasBHICTH
TPaBMAaTHYHOT O cybapaxHOiIaIbHOTO
KpOBOBWINBY. ['OlOBHa  IPOrHOCTHYHA
MOJIeJIb Oyia po3po0iieHa 3 BUKOPHCTAHHIM
KOMOiHaIil BiKy, OI[IHKM PYXiB Ta peakiii
31HUIb. [TONMINIIUTH OLIHKY MOXHA IILISIXOM
JonaBaHHA 10 mokasaHHA KT, BTOpHHHHX
npobsiem  (rimoreH3ii Ta rimokcii) Ta
71a00paTOPHUX TMOKA3HHUKIB PIBHS TIHOKO3U
Ta remorno0iny. Ilicns uporo mkamu Oymu
BUNPOOYBaHI 3 METOK MEPeBIipKH  iX
€()eKTUBHOCTI OLIHKK MPOTHO3Y VISl PI3HUX
Tpym XBOpHUX: Ha 6681 ocobax 3 KIIIHIYHOTO
JIOCITIKEHHS pasmomi3zarii piBHA
KOPTHUKOCTEPOI/IiB mici 3HAYHOTO
VIIKODKEHHS TOJIOBH, IpoBeneHoro Pamoro
3 MEIWYHUX JOCIIDKEHL - Pammomiszaris
00 KOPTHUKOCTEPOiNiB MiCHsI 3HAYHOTO
ymkomkenns ronosu (Medical Research
Council Corticosteroid Randomisation after
Significant Head Injury — MRC CRASH).
Ilo ui Bucaiam o3HavawTb? B gaHii
CTATTi aBTOPU IOKA3yIOTh, IO MOXIIHBO
CTBOPHUTHU MIPOrHOCTUYHI Mozeni,
BUKOPHCTOBYIOUH  XapaKTEPHCTUKH,  SKi
MOKHA TOKyMEHTYBATH IIiJ] Yac nepedyrs y

seek to develop new prognostic models; one
such recent study was published in BMJ by
a group involving the lead author of the
PLoS Medicine paper described here.

What Did the Researchers Do and Find?
The authors analyzed data that had been
collected prospectively on individual
patients from the 11 studies included in the
database and derived models to predict
mortality and unfavorable outcome at 6 mo
after injury for the 8,509 patients with
severe or moderate TBI. They found that
the strongest predictors of outcome were
age, motor score, pupillary reactivity, and
characteristics on the CT scan, including the
presence of traumatic  subarachnoid
hemorrhage. A core prognostic model could
be derived from the combination of age,
motor score, and pupillary reactivity. A
better score could be obtained by adding CT
characteristics, secondary problems
(hypotension and hypoxia), and laboratory
measurements of glucose and hemoglobin.
The scores were then tested to see how well
they predicted outcome in a different group
of patients—6,681 patients from the recent
Medical Research Council Corticosteroid
Randomisation after Significant Head
Injury (MRC CRASH) trial.

What Do These Findings Mean? In this
paper the authors show that it is possible to
produce  prognostic  models  using
characteristics collected on admission as
part of routine care that can discriminate
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[lepebGauenHs BUCTI Ty TPaBMH MO3KY

E. lllmeepbepe, ma in.

JIKapHi, M0 JaJyTh 3MOT'Y PO3PI3HUTH OCi0
3 TOOpYM Ta IMOTaHUM BHCIIJIOM depe3 6 Mic.
micas YMT, ocobmmBO, Komu 10 0a3oBoi
monmemi  gomath mokasanHa KT Ta
nmabopatopHi gadi. 1[0 craTTiO MOTPiOHO
pOo3TIIAIaTH pazom 3 IHIITAMUA
JIOCTTi JUKEHHSIMH, OCOOJIMBO 3raJaHOI0 BHIIE
pobortoto, sIKa Oyna HEIOIaBHO
onyomikoBana y BMJ (MRC CRASH Trial
Collaborators Predicting outcome after
traumatic brain injury: practical prognostic
models based on large cohort of
international patients. BMJ 2008;336: 425-
429). B my6nikanii y BMJ npencrasneni
MOJIOHI, ajie JNEeIIO iHII MOJET 3 yBarow
Ha XBOPHX 3 PO3BUBAIOYMX KpaiH; Mija yac
CTBOPEHHS I[MX MOjiene# OyIu BUKOPHCTaHi
JaHl YYaCHHKIB KIIHIYHOTO JOCIIHKCHHS
CRASH, a m1g mpoBipeHHS OXHOrO 3
BapisHTIB Mojieield — XBopl 3 0a3u JaHux
IMPACT. Ha aip, mpo L0 CIOpiAHEHY
CTAaTTIO HAC He OyJ0 MOBIJOMJICHO MiJ Yac
MEPIIOT0 PEIeH3YBAHHA, OJHAK TMiJ Yac
MOAAJBIIOr0 PO3MIISAY AaHOTO PYKOIHUCY Y
PLoS Medicine mu mi3Hamucs mpo Hed.
[Ticnst 0OroBOpEeHHSI 3 peleH3eHTaMH MU
NPUAHSINA  pIIEHHS, IO MOAENi, SKi
omucani y crarti  PLOS  Medicine,
JOCTaTHbO BIJIPI3HAIOTHCS BiJ THX, IO
HaBeJIeH] y IHIIH CTAaTTi 1 y 3B’S3Ky 3 UM
He 3ynuHWIK myounikaiito. OnHak, B iaeai,
i /Bi Mojieneit Tpeda Oyio O pereH3yBaTH
Ta MyOJNIKYBaTd MOpYyY, 100 YUTa4i MOTIA
JIETKO OIIIHUTH BIJHOCHI TlepeBarn Ta
LIHHICTh KOXHOTO 3 IUX JBOX HaOOpiB
Monened. OOugBa  Habopu  Mojelnei
OOTOBOPIOIOTBCSL Y  CTaTTi, SKa TaKOX
Buiinuia gpykom y «PL0S  Medicine
Perspective» (quB HIDKUE).

JonaTtkoBa indopmanis:

Bynp nmacka, BifBigaiTe iHTEpHET-CTOPIHKY,
BUKOPHCTOBYIOYH  €JIEKTPOHHY  BEpCiio
BOTO pedepaty Ha
http://dx.doi.org/10.1371/journal. pmed.
0050165.

Lsa crarrs Ta crarts 3 BMJ, mpo sky
3TaZlaH0 BHWIIE, OOTOBOPIOIOTHECS y CTaTTI
Andrews ta Young, mo po3wmimena y PL0S
Medicine

Cropinka TBI Impact 3abe3neaye 3acodom

between patients with good and poor
outcomes 6 mo after TBI, especially if the
results from CT scans and laboratory
findings are added to basic models. This
paper has to be considered together with
other  studies, especially the paper
mentioned above, which was recently
published in the BMJ (MRC CRASH Trial
Collaborators [2008] Predicting outcome
after traumatic brain injury: practical
prognostic models based on large cohort of
international patients. BMJ 336: 425-429.).
The BMJ study presented a set of similar,
but subtly different models, with specific
focus on patients in developing countries; in
that case, the patients in the CRASH trial
were used to produce the models, and the
patients in the IMPACT database were used
to verify one variant of the models.
Unfortunately, this related paper was not
disclosed to us during the initial review
process; however, during PLoS Medicine’s
subsequent consideration of this manuscript
we learned of it. After discussion with the
reviewers, we took the decision that the
models described in the PLoS Medicine
paper are sufficiently different from those
reported in the other paper and as such
proceded with publication of the paper.
Ideally, however, these two sets of models
would have been reviewed and published
side by side, so that readers could easily
evaluate the respective merits and value of
the two different sets of models in the light
of each other. The two sets of models are,
however, discussed in a Perspective article
also published in PLoS Medicine (see
below).

Additional Information.

Please access these Web sites via the online
version of this summary at
http://dx.doi.org/10.1371/journal.pmed.005
0165 .

This paper and the BMJ paper mentioned
above are discussed further in a PL0S
Medicine Perspective article by Andrews
and Young.

The TBI Impact site provides a tool to
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Predicting Traumatic Brain Injury Outcome

E. Steyerberg, etal

JUIE OOYWICIICHHS OIHOK, $IKi ONFCaHi Yy
IaHii crarTTi

Kniniune BunpoOyBanus CRASH, npani
SIKOTO OyiM BUKOPHUCTaHI JUIS BaTigarii
3raJIaHuX TYT IIKaJI, Ma€ CBOIO CTOPIHKY, 1€
TIOSICHIOIOTECS  KJIIHIYHE BHIIPOOYBaHHS Ta
Horo pe3ynbTaTi

[porpamue 3abe3meuenns R (R software),
o BHKOPHCTOBYBAJIOCh JUIst
MIPOTHOCTUYHUX aHaJIi3iB, MOXHA OTPUMATH
0E3KOITOBHO

Ennuxionenis MedlinePlus MICTHUTB
BiJIOMOCTi TIPO YePEITHO-MO3KOBY TPaBMY
Cropinka BOO3 3 HelipoTpaBMu HalIae
MOTJISIT HA 4YeperHO-MO3KOBY TpaBMy Y
r7100aJIbHIN epCIeKTHBI

HanioHanbHuid 1EHTp 3 MONEPEKEHHS Ta
koutpomto tpaBm (CDC's National Center
for Injury Prevention and Control) nmae
CTATUCTHUYHI JaHi M[OJ0 IHOMIKOMKEHE
ronioed y CIIIA Ta pekoMeHmallii CTOCOBHO
npoiTaKTUKH

calculate the scores described in this paper.

The CRASH trial, which is used to validate
the scores mentioned here, has a Web site
explaining the trial and its results

The R software, which was used for the
prognostic analyses, is freelyavailable

The  MedlinePlus  encyclopedia  has
information on head injury
The WHO site on neurotrauma discusses

head injury from a global perspective

The CDC’s National Center for Injury
Prevention and Control gives statistics on
head injury in the US and advice on
prevention
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Ukrainian-English Dorland's Illustrated Medical Dictionary
P. J. Dzul, MD, Editor-in-Chief, B. Zimenkovsky, Associate Editor
U.S.: AUMF; Lviv: Nautilus vols., 2202 p., Hard cover
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[cTopiss ~ aMepHKaHCBKOrO  MEIUYHOTO
cnosuuka Dorland's Illustrated Medical
Dictionary csirae 6isblie HiX CTO POKIB, i
ChOT'O/IHI I BU3HAHWK 5K HAWOLIBII aBTO-
pUTETHUIT Ta BCEOIYHMIT MEIMYHUI CIIOBHUK
y CBITIi. 3aBISIKH 1IbOMY, HOr0 IepeKiaaHo
Ha Oararto iHIIMX, B TIM 1 Ha MOBHU Iepe-
JOBHX KpaiH 13 BJIACHOIO BHCOKOPO3BH-
HEHOI0 MEIMYHOIO JIEKCHKOrpagi€ro.

Ormxke mosiBa YKpaiHchko-AHTIIHCEKOT (V-
A) Bepcii 30-ro Bumanns Dorlanda 3 dsox
momig B 2007 p. mpencraBisie co6Or0 Iiie
OJIMH 3HAMEHHUI OCAT y ICTOpii Ta pO3BHT-
KY YKpaiHChKOi MEIUYHOI TEPMiHOJOTII.

Puc. 1
OOKIaIMHKa

1rou

IIs HOBa VY-A Bepcisi JOIOBHIOE TakKy X
BCEOXOIUTIOIOYY JBO-TOMOBY AHIIIHCHKO-
VYkpainceky — Bepcito  29-To  BUIaHHA

The history of Dorland's Illustrated
Medical Dictionary goes back more than a
hundred years, and today it is regarded as
the most authoritative and comprehensive
medical dictionary in the world. This led to
it being translated into a number of other
languages, including languages of major
countries with well developed medical
lexicographies of their own.

Thus, the appearance of a two-volume
Ukrainian - English (U-E) version of
Dorland's 30th Edition in 2007 is a major
milestone in the history and evolution of
Ukrainian medical terminology.

ATHCNED
DERAINIAN- ENBLIZE
EBICAL OICTIOMARY

Fig. 1.
Front cover

The new U-E edition complements the
equally

imposing two-volume English-
Ukrainian version of Dorland's 29th edition
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Ukrainian - English Dorland's Dictionary

R. Worobec

Dorlanda omyomikoBany y 2003 p. (peuen-
3oBaHa B JIix. Bicnuky, 2004; 49(2/152): 97-
98). Pazom, 11i 7Ba CIOBHHKH HapaxoBYIOTh
Mmaibke 5 000 CTOpPiHOK Ta OXOIUTIOIOTH
noHan 4,5 MutH. citiB. BoHu npencraBisioTh
co00r0 HaHOLIBII OOUIMPHI Ta aBTOPUTETHI
JIBOMOBHI MEIUYHI CJIOBHUKH B OYyIb-sIKid
CIIOB'SHCBKIM MOBI, Ta JalOTh CBOIM
KOPHUCTYBa4aM JIOCTYI J0 HaWBaKHIIIOl
MeIMYHOI JliTeparypu y cBiTi, 60-65% sxoi
BUAETHCS aHTTIHCHKOI0 MOBOIO.

Ie#t cnoBauk HapaxoBye moHana 2 300 000
CITiB, Ta BKJItOYae Oinbine sk 1100 imocTpa-
il - Maibke yci MOBHOKOJILOPOBi. AJie Haii-
BaXHILIMM € T€ 10 3 LIUX MUJILHOHIB CIiB
nmobynoBano moHan 122 000 TeMaTHYHHX
racen 1a 118 000 mosicHroBaJbHUX cTaTeil
SKi BUCBITIIYIOTh HalHOBIiI Hag0aHHS YCixX
HanpsMiB MEJUIUHHU, CHOPIJHEHHX HAYyKO-
BUX  IOUCHMIUIIH, Ta  HETPaTUIIHHOL
MEJIUIMHH.

Ocrannix 200 cTOpiHOK B JpYroMy ToMmi €
npucBsdeHi 18 monarkam 1o cTucio macy-
MOBYIOTh JIOBIJIKOBI JaHI NP0 MEIUYHY
€TUMOJIOTII0, aHATOMIIO, CKOPOYEHHS, TeM-
neparypHi mkand, (oOii, CTaTUCTHUKY,
Js100paTOPHI BHUCIIH, OKPECEICHHs CTaiii
paky, Xipypriuni npunaau, Tomo. /1o Toro
XK, I BepCis € MONOBHEHa HaHAMH MPO
MenuuHi pocnuau B Llentpanbhiit 1 CxigHin
EBpori 3 iXHIMH KOJIBOPOBUMH 1ITFOCTpALli-
SMH, YOro HeEMa B AaMEpUKAHCHKOMY
Dorlandi Ta B iHIIoMOBHUX TepeKIaaax.

Ille onHa Ba)kHa pHCa HOBOIO CIIOBHHUKA
MOJIATA€ Y BXKMBAHHI Cy4acHOI MEIUYHOL
TEPMIHOJIOTI] Ta TOBEpHEHHA IO YKpaiH-
CBKMX MOBO3HABHHX Tpaaumid. Hanmpukmar,
eH3uM BXXHMBAETHCA M €NZyme Ha Micli
TIEPECTaApIIOr0 ¢hepmenm, a GecemamugHa
Hepeosa cucmema HAPEIITI BIOKWHYTa Ha
KOPHCTb  a8MOHOMHA HEPBOBA CUCHEMA.
Tak camo cTpivaeMo ecmep 3aMicTh
CcKIaoHull e@ip, 1 emep 3aMIiCTb npocmuii
eghip. [lo peui, Bapta mpuramat mo y 30-
THX POKaX MHUHYJIOTO CTONITTS i ecmep i
emep Oynmn BHUKCHHWHI 3 YKPalHCBKOTO
JIEKCUKOHY SIK HAYIOHANICMUYHI CIOBa.

]_HI/IPOKG 34CTOCYBAHHA KOJIBOPY 3HAYHO

published in 2003 (reviewed in JUMANA.
2004; 49(2/152): 97-98.) Together, these
four volumes come to almost 5,000 pages
and over 4.5 million words. These volumes
are the most comprehensive and
authoritative bilingual medical dictionaries
currently available in any Slavic language
and provide user access to the 60-65 percent
of the world's significant medical literature
that is published in English.

This dictionary consists of more than
2,300,000 words, and contains over 1,100
illustrations—most of them in full color.
The greatest value is that these millions of
words form more than 122,000 entries and
over 118,000 in-depth definitions that cover
all branches of medicine, ancillary sciences,
and non-traditional medicine.

The last 200 pages in the second volume are
divided among 18 appendices dedicated to
basic reference information: medical
etymology, anatomy, common
abbreviations, temperature scales, phobias,
statistics, laboratory results, cancer staging,
surgical instruments, and the like. In
addition, the dictionary includes
information on medical plants of interest in
Central and Eastern Europe, along with
color illustrations. Such information is not
found in the American Dorland's, or in
other translations.

A major feature of the dictionary is the use
of current medical terminology and a return
to Ukrainian linguistic traditions. For
example, ensum is now used for enzyme
rather than the dated @pepmenm, and
aemonomua Hepsosa cucmema has finally
replaced the old-fashioned eecemamuena
nepsosa cucmema. Another indication of
this trend is that ‘ecmep’ replaces
‘cknadnuii egpip’ for ester and ‘emep’
replaces ‘npocmuii egip’ for ether. Use of
‘ecmep’ and ‘emep’ revives commonly
known 1930s terminology - before ‘ecmep’
and ‘emep’ were purged as nationalistic
words.

Color facilitates access to information.
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Ykpaiocbko — AHDTICEKHH ci1oBHUK Jlopianaa

P. Bopobeys

MOJIETIIYE CHOPUNHATTA iHpopmarii.
3aronoBHi  yKpalHCBKI TEpPMiHM IIOJaHi
YEPBOHUM, icIIst HHUX BIIIIOB1gHI
AHTJINACBKI CHHIM, a TOTIM IOSCHEHHS

YKpaiHCHKOIO BKE€ YOPHHUM JIpyKoM. Tam nie
moTpiOHI, MOMaHi BKa3iBKH IOJO0 BHMOBH
YM MOXOMKeHHs ciiB. Komm nganwii Tepmin
OXOILTIOE HU3KY  IiJ3aroJIOBKiB -
HaNpHKIaa, KOJMH HMIOEThCS TpO Bipyc UM
BY301 -- BOHH 1 iX PUCYHKH TOJIaHi MOPSA Y
Bpi3kax Ha yxoBTOoMY Tii. CkiajHi TabinaHi
JlaHi MOJaHi Ha TOI000MY TIII.

Han BuIaHHSIM IIOTO CIIOBHHKA MpalfoBa-
i oBri poku moHan 80 MeaAMYHUX Hay-
KOBI[iB, KJIHIIIMCTIB, MOBO3HABIIIB, IeEpe-
KiIaaadiB i pemakrtopie. Llei mpoext OyB
MATpUMaHUN 1 KepoBaHWUH AMeEpUKaHCh-
KO- YKpaTHCKOI0 MEIUYHOI  (yHAAIIE0
oyoneHoo a-poMm IlaBmom JDkynmem, i
YMOXJIUBJIICHUM MIEAPOI0 OIUIaTOK J-pa
Jlrobomupa i mani Mapii Kypuiku. [I-p
Onexcanzep 3aBanka, ronosa ¢ipmu Hay-
TIJyC, BUCTYITMB KOOPJMHATOPOM MPOEKTY.
3a indopmarniero npo cinoBHuk, y CHIA i
Kanapni MPOCHMO 3BEPTATHCS JI0
AMepUKaHCHKO- Y KpaiHCBKOT MEIUYHOI
¢yamarii mo foundation@aumf.net, a B
Ykpaini o BHUJABHUYHOT'O oMY
«Hayrimyc» mo nautilus56@gmail.com.

Main Ukrainian entries are rendered in red
color, followed by English equivalents in
blue, and then Ukrainian definitions in
black. When appropriate, pronunciation and
etymology are indicated. If an entry
involves a string of subentries, e.g., viruses
or nodes, they and their illustrations are
presented in boxes against a yellow
background. A bluish background is used
for complicated tabular data.

The publication of this dictionary represents
the culmination of years of work by a team
of more than 80 medical scientists,
clinicians, linguists, translators and editors.
The project was sponsored and managed by
the American-Ukrainian Medical
Foundation (AUMF), headed by Dr. Paul J.
Dzul, with major financial support provided
by Dr. Lubomyr and Daria Kurylko. Dr.
Oleksander Zavadka, director of Nautilus
Publishers, was the project coordinator.

In the U.S. and Canada, further information
about the new dictionary can be obtained by
emailing AUMF at foundation@aumf.net,
and in Ukraine by contacting Nautilus
Publishers at nautilus56@gmail.com.
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Kharkiv Medical Society

M. Khvysiuk, B. Rohozhyn

3 icmopii Ykpaincokux
JIKApCbKUX Mosapucme

From the History of Ukrainian
Medical Associations

XAPKIBCBKE MEJUYHE TOBAPUCTBO - J1IOCBIJ ICTOPII
Mukoga XBucwok, [louecHuit pekrop
bopuc Poroxun
Kadenpu conisutbHOT MeAUIIMHA
XapKiBChKOi MEAMYHOT aKaaeMil MiCISAUTUIOMHOI OCBITH
XapkiB, Ykpaina

HISTORY OF THE KHARKIV MEDICAL SOCIETY - LESSONS
Mykola Khvysiuk, Honorary Rector
Boris Rohozhyn
Department of Social Medicine
Kharkiv Post-Graduate Medical Academy
Kharkiv, Ukraine
Med.edu.ua@gmail.com

IcTopist XapKiBCBKOTO METUYHOT'O TOBAPHUC-
TBa PpO3MOYHMHAETBCI y JAaBHboMYy 1861
poui, y pik Benukux pedopm y Pociiicbkiii
iMIepii, Koiu KpinaurBo 3 HWOro BiKOBIYHH-
MH HOpMaMH IIpaBa, 3BUYasMU Ta €THYHUM
3MICTOM HIIIO y BIYHICTB, IO, aie Iie
Oyno mpucytHe y Qopmi rpomMaachKoro
MHCJICHHS Ta Jep)KaBHOI'O YCTPOIO, SKi
noku 30epiranu pyIUMEHTH BiKOBIYHHX
3BHYAiB Ta ykiamaiB. [Ipore 3mMiHu Bxke Oymu
Ha 4aci. [loTpoxy mounHanma po3BHBATHUCH
3aKpinayeHa rpoMajicbka TyMKa.

Onucyroun TOAIIIHI HACTPOI y CYCHLIBCTBI
Hallll KOJIETH BigMivaiy, 1o pedopmu Oymu
SIK MIPOMIHb CBITJIA, SIKMHA BHCBITIIUB IILISX
J0 PO3BHUTKY 1 B Ieplie 4epry Te, Io Y
a0CcoMIOTHOI OiNBIIOCTI TPOMAAAH 3’ SIBUJIA-
cs motpeba B OOMiHI JyMKaMu, MOTTISAAMH,
Y IisUTBHOCTI Ha cycminbHe O1aro, Ha O1aro
Bci€i TpoMay.

B Ti wacu y 6araThox MicTax CTalld BUHHKA-
TH PI3HOMAaHITHI TPOMAJCHKI 00’ €JHAHHS, B
TOMYy 4HCT 1 0O0’€OHAHHS TIPAIliBHUKIB
MEIUIHOTO (axy.

[Nepuri KpoKH IOAO CTBOPEHHS MEIHYHOTO
TOBapuCcTBa y XapkoBi BigHOCATH 10 1860
p-, ko mipod. B.®. I'pyde — onuH 3 Haitas-
TOPUTETHIMNX JiKapiB MicTa, BiIOMHUH [a-
JIEKO 32 HOTr0 MeKaMH, — 3alpocuB 10 cebe
BCIX KOJIET, SIKi MEIIKaJId B TOH Yac y MICTi,

The history of the Kharkiv Medical Society
(KMS) begins in long past year of 1861, a
year of major reform within the Russian
Empire, when serfdom, and its long-lasting
rule of law, traditions and ethics, was
abolished, leaving just rudimentary vestiges
of its age-long customs and lifestyles in
public thinking and governing order. And
so, change was timely. Little by little, the
previously enslaved public mind began to
evolve.

Social attitudes began to change,
discussions became more open, and there
was general recognition of the need for
social reforms.

At this time, diverse new civic associations
arose in many cities, some of them medical,
bringing together health care providers..

In line with these developments, professor
V. F. Hrube, one of the most highly
regarded physicians in Kharkiv, proposed in
1860 the creation of the Kharkiv Medical
Saociety (KMS)
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XapKiBCBKe MCINYHE TOBApUCTBO

M. Xsuciok, b. Pocoorcun

1 3aMPOINOHYBAB CTBOPUTH TOBapUCTBO.

L5 mpomo3uiis 3HalIUIA UPY M ATPUMKY.
[HimisTMBHA Trpyma po3poOmia  CTaTyr,
TIPOEKT SKOTO MiANKcaNy repur 28 4ieHis-
3acHOBHHKIB. | Bxke 23 Gepesns (6 KBiTH:)
1861 p. #oro Oylo 3aTBEpHKEHO Y
BiTOMCTBiI XapKiBcbKoro rybepHaropa, a 27
tpaBHs (10 yepBHs) TOro X POKY BimOymocs
mepIne 3aciaHHs XapKiBCbkoro Menuu-
Horo ToBapuctBa. Came Tak: 3 BENHKOL
JITEpH SIK CJIOBa TakK i Jiia — ysBISUIA coOi
CBO€ TOBAPUCTBO 3aCHOBHUKH.

B nepmiit pix icnyBanus ToBapucra Oyno
npoBeaeHo 4 3acimaHHs, 3acimyxaHo 13
noBizomsens. lle B meBHi  Mmipi
BIJIMOBIZIANI0O  MEPIIOYEPrOBUM  3alMTaM
JIiKapiB MI00 MOTPeO 3 HAYKOBOI POOOTH Ta
npo¢eciiHOI AisITBHOCTI.

Ane BXe uepe3 PpiK TOBAPHCTBO CIIyXae
0COOJIMBY JIOTIOBi/Ib CBOTO CKapOHMYOTO
I.LK. 3apy0iHa mono morped He3aMOKHOTO
HaceJeHHsA MicTa Ta TyOepHil y MenuuHii
noroMo3i. BiH Bka3yBaB Ha Te, IO I JTIFOIU
HE MalOTh MO>KJIMBOCTI OTPUMATH X0Y SKYCh
JKapHsHy gornoMory. OcoOIUMBO TOCTPO 11e
CIOCTEpIraeThCsi BIITKY, KOJIU  KIIHIKK
YHIBEPCHUTETY 3aUMHSIOTHCS «HA KaHIKYIIH».
Sk mpuKkaa 3akiany, Mo BiANOBIIA€ TAKMM

norpebaM  HacelleHHs, Oyno HaBeaeHO
JIKapHIO JJIsl aMOYJIaTOPHUX XBOPHX Yy M.
Ipxyrcek.

I{s mpomo3uiist B Takiii Mipi Biamnosizana
noTpedam 1 yXy TOro 4acy, o He 3BaXka-
104YM Ha OpakK KOIITIB Ta BIJICYTHICTh JOCBI-
Jly 3 oprasizaiii Takoi crpaBu, ToBapHCTBO
Bxke y uepBHI 1862 p. 3aTBepausio CTaTyT
nikapHi y MiHICTepCTBI BHYTPIIIHIX CIIpaB,
i 12 (26) ciuns 1863 p. mikapus 6yio
Bimkpuro. IlpuMmimenHs Oymno HaWHATE Y
cTapoMy LEHTpi MicTa — Ha MUKONAIBChKiH
IUTOIIi, Y IT’SITH XBWJIMHAX IIIIOI XOIH Bif
MICBKOi ympaBH, Maibke TOpsI 3 MayalioM
JIBopsHCHKHX 300piB TyOepHii.

30ip KOIITIB Ui iCHyBaHHS JIiKapHI cTaB
3microM pisutbHOCTi ToBapmcTBa y mepiIi
poku micns ii BimkpurTsa. HaiiBaromirmmii
BHECOK Y IIF0 CIIPaBy BHOCHIIM OJaromifiHi
3aX0/IM — TaK 3BaHI «IUIIXETHI BICTaBM» Ta
KOCTIOMOBaHi 0aiu, sKi MPOBOMIN Cepel
3aMOXXHOI YaCTMHM HACENICHHS BIIOMI Y

His proposal found enthusiasitc support in
the medical community. An initiating work
group wrote the bylaws which were quickly
accepted by the 28 founding members. On
March 23, 1861 (April 6 according to the
new calenadar) the Kharkiv governor's
office approved the bylaws, and the KMS
held its first meeting on May 27 (June 10.)

In its first year The Society held four
meetings at which 13 papers were read,
dealing largely with research questions and
professional activity.

A year later at a special meeting the
society's treasurer |. K. Zarubin gave a talk
on the health care needs of poor in
Kharkiv and the entire province. He pointed
out difficulties the poor experienced in
getting medical care, particularly during
summertime when the university clinics
shut down because of staff vacations. He
cited an out-patient hospital in Irkutsk as an
example of an institution that served the
poor well.

His talk had the desired effect. Despite
funding  difficulties and lack of
organizational experience, the Society
secured approval for a hospital from the
Ministry of Internal Affairs in June 1862.
The hospital opened on January 12 (26)
1863 in the old city center on Mykolayiv
Square, next to the zemstvo building and
five minutes' walk from the town hall.

For the next few years the Society was
preoccupied with fund raising for the
hospital. Most of the money came from
various fund-raising events held by the
city's well-to-do, including masquerade
balls. These efforts were also supported by
the four pharmacies in Kharkiv who gave
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MicTi iHimiaTUBHI rpoMansgHu. [ligTpuManu
L0 MJisUIbHICTH TOBAapHCTBA 1 YOTHPH
MICBKHX allTeKH: BOHU HaJaBajl XBOPHUM 32
peuentamu JikapHi ToBapucTBa JIKM 3i
3HauHO0 (50%) 3HIKKOIO, a Ha TIEBHY CYMY
— 10 100 kp6. — 6e3komTOBHO (JIiKap, SIKUH
mpamgoBaB  y  JikapHi  Toapuctsa,
orpumyBas miatHio y 400 kp0. Ha pik).

50% discounts on prescriptions written by
the  hospital  physicians;  moreover,
prescriptions coming to less than 100
karbovantsi (krb.) were filled for free. It is
interesting to note that physicians who
worked in the Society's hospital were paid
400 krb. a year.

Homomory, sKy  HajaBana  JIKapHs,
XapaKkTepu3yTh Taki naHi: 1o 1864 — 1866
pp- BiaBigyBadiB Oyno Bix 4 g0 6 THC. oci0
y pik, mi3Hime y 1867 — 1869 pp. mo 11 — 12
THUC. y PIK.

Ciig 3a3HaYUTH, IO MiCLE 3HAXOIKEHHS
JIKapHI Majo BENUKHIA BIUIMB Ha 11 Misib-
HicTh. 30kpema, konu y 1870 p. ii Oyno
MePeBEICHO Ha TOJIIIHIO OKOJHII0 MICTa,
KUIBKICTh BI/IBiZlyBaHb Brana jo 4 Tuc.

3 [pOro TMpUBOLY peBi3iHa KOMicis
ToBapucTBa CaMOKpHUTHYHO Bigmidama Te,
o0 He TUTBKA XBOpI CTaay MEHIIE BiaBi-
JyBaTH 3aKJaJ, a i maHu npodecopy TaKoxK
cTany pigme OyBaTH Ha MpUOMI, 1 mamieH-
TH MapHO Ha HHX dYekamd. Yoro x Toai
OYiKyBaTH y Halll MparMaTHYHUN gac?
®dinancose 3abe3neuenHs AisuibHOCTI ToBa-
puctBa OyII0O 3HAYHO MOKPAIIEHO HU3KOIO

Hospital usage statistics show that in the
1864-1866 period patient visits averaged 4-
6,000 a year, doubling to 11-12,000 by
1867-1869.

However, when in 1870 the hospital was
moved to asurban area of the city, patient
visits dropped to 4,000.

The Society's review commission attributed
this decrease largely to attending professors
failing to show up for office hours at the
new, distant location.

Voluntary  contributions  formed a
significant part of the Society's income.
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OnaromiiHUX MOXEPTB, CEpel SIKUX BHILIIA-
1oth JIMutpa AHppiiioBnya Jlonenp-3axap-
KEBCBKOI'O — KOJIMIIHBOTO XapKiBCHKOTO

MTOJIKOBHUKA, 1M’ sKOro OyJIO HaJgaHO
3aKiay.
e  nmosBomwio  3abe3meuynTH  crane

icHyBaHHS JlikapHi Ta y 1885 pomi Binkputn
6 cramioHapHHX JIDKOK JUIS  HaJaHHS
aKylepCchKOi TOTIOMOT'H.

3a mepion Bix 1863 mo 1911 pik mikapHs
ToBapucta Hamama nonomory 391,9 Tuc.
amOynmaTopauM Ta 3,0 THC. CTalliOHAPHHUX
XBOPHX.

KpiM HamaHHS MEITUYHOI TOTIOMOTH, BENHKI
3ycwist ToBapucTBa Oynu crpsMOBaHi Ha
IPOMaJICBKY TiTi€Hy Ta TOIIMPEHHS CaHi-
TapHUX 3HaHb cepe] HaceneHHs. Ll misuib-
HICTh Oy/la TOB’s3aHa 13 CHIBOpAICIO 3
KepiBHULTBOM TyOepHii Ta Micta. BoHa
CIpHsUIa BIAIITYBAHHIO B MICTI TIpoMaj-
CbKOTO BOJIOTOHY, MOOYIOBI Ta PO3BUTKY
KaHaTI3alMiHHOI MEpeXki, BIOPSAKYBAHHIO
TOPTiBJII Xap4aMU Ta OJIATOYCTPOI0 MiCHKUX
PHUHKIB. AKTyasibHUM 1yisi XapkoBa Oyno i
o0JIaIITYyBaHHS HU3WHHUX TEPUTOPIH Ta
OCyILIEHHsI OOJIOTUCTUX MiCllb, Ha IIO
ToBapucTBO 3BEpTANIO yBary MiChKOI BIIaJIH.
3HayHUA BHECOK 3polmio ToBapHcTBO Ha
HUBI TPOMaJICHKOI MPOCBITH. Y MPOTOKOIAX
3acimanp ToBapucTBa, y razerax TOro 4acy
MOJKHA 3HAUTH BUCIIOBIIOBAHHS MOro 4ie-
HIB 11070 00OB’SI3KY JiKapsi, OCOOIMBO Ji-
Kapsi, KUK MpaIfoe y HapuHi HayKH, CIIy-
KHUTH 1HTepecaM TIpOMaJChKOro 310pOB’s,
CIIPUATH PO3IOBCIOKEHHIO OO PYHTOBAHUX
3HaHb 3 TirieHd. BoHM BBaxkanmu 3a HeoO-
XiJlHe BUKOHAHHS JikapeM (QyHKIii pagHuKa
ciM’1 3 X NMUTaHb, MOOAYHUBIIN B TaKOMY
MIXOAli OCHOBH TpodimakTuku Ta 30epe-
JKEHHS 3JI0POB’SI TIOHA]] CTO POKiB TOMY.
T'onoBHUMH HaTpsAMaMHu MISITBHOCTI
ToBapucTBa HOro 4J€HU-3aCHOBHHUKH Ta 1X
TIOCTIIOBHUKY BUAUISUIN 1/I€iHI TIparHEHHS
3 PO3BUTKY MEIULMHU Ta MEIUYHOI HAYKH,
KOHCYNIBTAIlilHy MEIWYHY HisIbHICTH Ta
CaHITapHO-TPOMAJICBKI pOOOTH, AKI MaIOTh
OyTH TIpOBEJICHI 3a BIIACHOIO MOTPEOOr0 Ha
6maro rpomasu.

CaigonTBoM mpodeciiiHoro Ta rpoMaisH-
ChbKOro BU3HaHHS ToBapucTBa OYJI0 HaJaH-

Amongst the most prominent benefactors
was Dmytro A. Donets'-Zakharzhevskyi, a
former colonel from Kharkiv in whose
honor the hospital was named.

Such income ensured the hospital's financial
stability and enabled it to designate six beds
for obstetrical in-house patients in 1885.

Between 1863 and 1911 the hospital served
391,900 outpatients and 3,000 hospitalized
patients.

In addition to clinical care, the Society
worked with the provincial and municipal
authorities in improving public health.
These projects included development of a
sanitary water supply system, waste
treatment, oversight of the food trade and
market places, and swamp drainage..

The Society also emphasized the
importance of health education and
preventive medicine, as shown in the

minutes of the Society's meeting and in
newspaper reports. It is a remarkable fact
that over a century ago the Society
encouraged researchers to get involved in
public health education rely on evidence-
based practices, and encouraged clinicians
to get involved in family counseling.

Idea-driven ambitions to develop medicine
and medical sciences, consultative medical
and widespread public health services, gave
the primary impetus to the activities of the
society, its founding members and
followers.

Eventually, the government granted the
Society the right to pass on the
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HS WOMY Jlep)KaBHUMH OpraHaMu (QyHKIiH
13 aTecranii KaJpiB, JOCITIHKEHHS Ta J103BO-
JIiB IIO0 3aCTOCYBaHHSA B KIIIHIYHIA TIpaK-
THUII HOBUX METOJIIB JIIKyBaHHS Ta MPUCTPO-
1B U1 HagaHHSI MeauduHoi gormoMoru. Came
ToBapuctBo BHUKOHYBAJIO eKCIIepTHI
(GyHKIIT TpH po3ciigyBaHHI KOHQIIKTHHX
MUTaHh Yy  MENWYHIA  TPaKkTUIl Ta
BHPILITYBaJIO Mipy BiAMOBIAAJIBHOCTI JIiKapsL.
Cruin BKa3aTH, IO 3TYPTOBAHICTh YJICHIB
TOBAapHCTBA, IX NPHHIMIIOBA TIO3MLISA Y
MMUTAHHSAX [[OA0 SKOCTI HaJaHHSI MeIUYHOl
JOIIOMOTM Ta JOCTYNHOCTI ii I BCix
HyXJIeHHUX chopmyBana aist ToBapucrBa
CBOEPIIHMIA TPOMAJICHKUHA KamiTaji, SKui
HOro 4JeHW 3YMUIM TIEPETBOPUTH Ha
(b1HaHCOBO YCHIIIHI TPOEKTH.

[lepmmm 3 Hux Oy IlacTepiBchbkuii
iHCTUTYT, Biakputuii y 1887 p. [lomroxom
JO 1bOro OyB TpariyHMd BHUNATOK 3
YKyCaMH XBOPOIO COOaKOI JBOX XJIOMYH-
KiB, OIWH 3 SKHX He3abapoMm momep.
Hpyroro xnonuuka ToBapuCTBO IOCHUIIAE Y
IMapwx mo Ilacrepa «Ha JiKyBaHHS
LICTUICHHSMI», BIAPSIIDKAE Y CYIIPOBIL IBOX
JIKapiB, 3 METOIO JIOTIOMOI'TH XJIOMYUKY Ta

OpuBe3TH 10 XapkoBa CaM  METOX
JIKyBaHHS CKa3y.

B nopmansmomy ToBapucrBo  CTBOpIO€
JOCHiZIHY ~ JabopaTopilo, a  3roJoM

PO3IIOYMHAE KOMIIAHIIO 10 300py KOIITIB Ha
BimkpuTTss  [lacTepiBCbKOrO  iHCTHTYTY.
Po3’scHioBabHA poOOTa MO0 MEPCHEKTHB
yCIiXy HaJlaHHS MEMYHOI IOTIOMOTH B pasi
CTBOPEHHSI TaKOi YCTAaHOBH, IIOCIiJOBHE
BIJICTOIOBaHHsI 1i 3aBJaHb, BIJKPUTICTH Y
(hiHAHCOBMX NUTAHHAX NPHU CIIIKYBaHHI 3
IHIIUMU TPOMAACHKUMHU OpTraHi3allisiMi Ta
OnmaromiiHIKaMH JO3BOJWIA BHPIIIATH e
ckianHe mutaHHsa. Kpim Toro, BiAKpuTH e
i [putynok mia ocib, sSKi 3BEpTAIUCH II0
nonoMory no Iacturyry. Tax XapkiB craB
meHTpoM  OopoTh0i 31 ckasoM s
MemkaHiiB Tomimasoro [iBaas Pocii.
OxpimM ycmixy memumdHoro OyB ycmix i
¢inancoBuii — 3 1891 poky IHCTHTYT CTaB
NPUHOCUTH TOBapHCTBY NPHOYTOK.
[or’s3any 3 [HCTHTYTOM HOCHTiMHY Tabopa-
TOpito Oyyno meperBopeHo Ha OakTepiono-
TIYHY CTaHIlIO, e OyJI0 HAJIarOKEHO Ma-

qualifications of medical staff, approve
research proposals, and oversee the clinical
use of new therapies and medical devices.
As the expert agency of record, the
Society's duties included conflict resolution
in medical practice and delineation of
physician responsibilities.

The reputation and the goodwill enjoyed by
the KMS made it possible for the society to
embark on a number of other financially
successful initiatives.

One of such projectwas the founding of the
Kharkiv Pasteur Institute in 1887. The
stimulus was provided by a tragic event in
which a rabid dog bit two boys, one of
whom soon died. The Society sent the other
boy to Paris for Pasteur's “vaccination
treatment” with two  accompanying
physicians who then introduced the rabies
vaccine to Kharkiv.

The Society then established a research
laboratory and embarked on a successful
fund-raising campaign for a Kharkiv
Pasteur Institute. Patient being seen at the
Institute were provided with housing, and
Kharkiv became the leading center for
rabies prevention in what was then referred
to as “Southern Russia”.

In addition to its clinical success, by 1891
the Institute also became a source of
revenue for the Society.

In time, the research laboratory was
transformed into a bacteriological station
and scaled-up for the production of anti-
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COBE BHPOOHHWITBO CHPOBATKH IS JIKY-
BaHHA aAudTepii, TyOepKyiIiHy, a 3roJoM H
iHmmx Oaktepionorivaux 3acobiB.  Cif
3a3HAYMTH, IO I poboTa TakoK Oyna
MIPUKIIAJIOM TIO€JHAHHS 3YCHIIb MEIUYHOL
rpoMaay, OJMaromidHOl MisUTBHOCTI TpoMa-
IITH Ta MICLIEBOI BJIAH.

3HayHi 3ycWuId JoKianaino ToBapucTBo y
HaInpsIMi yJJOCKOHaJIEHHs poeciifHoi ocBi-
TH MEIWYHHX TMpaliBHUKiB. lle B mepiry
Yepry CTOCYBaJIOCSl MiJTOTOBKH CIIeriaic-
TiB-OakTepionori. ToBapuCTBO opraHizyBa-
JIO crieniajibHi KypcH JUisl JIKapiB 1 cTyneH-
TiB, 32aCHYBAJIO CTUIICHIT JUIsl CIyXadiB.
VYChOinHUM  TIPOEKTOM 13 BIIPOBAJKEHHS
«CYYaCHHMX IHHOBAI[IHUX TEXHOJOTIN», SK
BH3HA4YWIU O oro ceoronHi, OyB «KabiHer
XIMIYHOI Ta MIKPOCKOIIYHOI JiarHOCTHKIDY
Bigkputuii y 1888 p. I'nyuka 1inoBa moumi-
THKa, CUCTEMAa 3HW)KOK, OOHYCH ISl TTOCTiHi-
HHUX TIAPTHEPIB — Bce 11e 0YJI0 BUKOPHCTAHO
Jutst piHAaHCOBOrO ycHixXy HOBOI CIIelialtizo-
BaHOI JIarHOCTMYHOI yCTaHOBU. B monais-
momy KaGiHeT moyaB BUKOHYBaTH HE TiJlb-
ku aiarHoctuyHi ¢yHkuii, a y 1911 p. Ha
Hioro 6a3i Oyno (akTHYHO CTBOPEHO Teope-
TUYHUI Ta NPUKIAJHUKA HaBYAJIbHO-HAYKO-
BUM KOMIUIEKC, 3 SIKHM HOB’A3yBald 1
(iHaHCOBI 3100yTKH.

Ho 3axomiB  ToBapucrBa, sKi Manu
371e01TBIIOTO HAyKOBHX xapakTep,
HAJI&KUTh BUJABHUUTBO Horo mpaup. Lle
NPUKITa]] e(peKTUBHOIO BUKOPHCTAHHS BCIiX
HAaYKOBHX aKTHBIB. 3 HEpPLIOro X POKY HOro
ICHYBaHHs ~ HAayKOBI  3J00yTKM  YJICHIB
ToBapucTBa 3HAXOIMIN CBOE BiTOOPaKEHHS
y JApPYKOBaHOMY CJOBi: JomaTtkax Jio
mporokoniB  ToBapmerBa 1 «[Iparpx
XapkiBcekoro Menngaoro ToBapucTBay.
OO6csrn myOmiKamiii MoCTyHmoBO 3pOCTaIH:
Big 20-40 cropinok mo 300-400 cropiHOK,
BiJI OJTHOTO [T0 YOTHPHOX BHUITYCKIiB Ha PiK.

I 3HOBY cycminpHI TOTpeOM MEAUIHOL
rpoMamy y ¢axoBoMy BHAAaHHI, HaOyTHil
JOCBIJ HA TIIi BHCOKOI TpodeciitHoi Mopalti
Ta 3a IHIOIATHBH CTajJl TPOMAICHKAM
KarmitanoM, sikuii TOBapHCTBO peai3yBajio
y BHOaHHI XapKiBCBKOTO  MEIUYHOTO
KYpHaIy.

OcBiTHHIBKA HisTBHICTE TOBapHCTBa, aKTH-

diphtheria ~ serum,  tuberculin  and,
eventually, other bacteriologicals. It was a
success story that illustrated what a
determined medical community could
accomplish in close cooperation with the
citizens and local authorities.

The Society was also concerned with
postgraduate medical education, largely for
specialists in bacteriology. Special courses
were arranged for physicians and students,
and stipends were provided for the auditors.

Another sucessful project, concentrating on
new technologies, was the “Office of
Chemical and Microscopic Diagnostics”
established in 1888. A flexible pricing
policy--including discounts and bonuses for
permanent partners--ensured its financial
viability. In 1911 the Office was expanced
to include a profitable educational and
research facility dealing with theoretical and
applied issues.

Early on KMS had embarked on a
publishing program. Initially this consisted
of publication of the addenda to minutes of
meetings and the Proceedings of the
Kharkiv Medical Society. These mostly
scientific publications showed a steady
growth from 20-40 pages per issue to 300-
400 pages, and from one to four issues per
year.

In time, these early efforts evolved into the
Kharkiv Medical Journal.

Eventually, the Society's well - earned
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BHA TPOMAJSIHCHKA IO3MILS, HOro rpomMaji-
ChbKEe BH3HaHHS, MpodeciiiHa yrnpaBiiHChKa
TUSUTBHICTh aKTUBHUX WieHiB ToBapucTBa Ta
0€3yMOBHO JIOCSTHEHHS! BUCOKOTO PiBHS (i-
HAHCOBOI HE3aJIeXHOCTI OpraHizarmii mos’s-
3aHi y CBIIOLTBaX CYYacHHKIB i3 3aCHyBaH-
HaM JKiHouoro Memuanoro [HCTUTYTY.
Icropist BUHMKHEHHS IHOTrO 3akiaay Oyna
cTpiMKOIO. XapkiB Ha moyatky XX CT. B
IIJII JKIHOYOI OCBITH BifCTaBaB BiJl CTOJIMIb
imnepii Ta Kwuesa. Ilepex sxiHkamu, w0IO
Oaxkali  OTPUMATH MEJUYHY OCBITY Ta
CTaTH JIiKapsaMu, Oyno JBa uIIxu: abo B
SIKOCT1 BUIBHOTO ClTyXada MPOCIyXaTh Kypc
MEIMYHOTO (aKyJIbTETy YHIBEPCUTETY Ta
CKJIACTH JIep)KaBHUH icmuT, abo ixatu
BUYMTHUCh 332 KOPIOH (MOMYJISAPHUMH OyiH
yHiBepcutern y LlBeiinapii: B bepHi,
Jlozanni, Lropuxy). | mepmmit i napyruit
BapiaHT MOTpPeOyBaaM 3HAYHUX KOIITIB Ta
BEJIUKHX 3yCHJIb.

Pedopmu 1905 p. BiOKpwiu NUIAX MiANPH-
€MHHUIBKIH AisIBHOCTI B cepi BUIIOI OCBi-
ta. Tak, y 1908 p. mani H. 1. Hesiann
3acHOBYe y XapKOBi MPHUBATHI BHUILI JKIHOUI
kypcu. Ta Gmari Hamipy, a 3 HUMH 1 Ouari
OacaHHS — 116 HAWKOPOTIIMH MUISIX JI0
NeKIa Uil OAHUX Ta OTPUMAaHHS HaAIpH-
Oyrky s inmux. [Ipo e € cBimgyeHHs y
npeci Tux 4aciB. B 1910 p. HaBKONO 1UX
KypCiB IOYHHAIOTH PO3TOPTAIOTHCS OypXITH-
Bi momii, sSKi BHUKJIMKaHI KpaxoM Haaid i
cnoaiBanb 700 MoJoAMX AiBYAT OTpUMATH
OCBITY 1 B MOJANBIIOMY 3aWHITH y MKHUTTI
MIPUCTOWHE MicIIe.

VY tpaBni 1910 p. xonu crae 3po3ymisio, IO
3aHATTA Ha KypcaxX MpPUIUHAIOTH, a TPOLIi
OyJ0 BUTpPayeHO MAapHO, KYPCHUCTKH 3Bep-
HyJHCh 10 gonoMory a0 ToBapuctBa. Crin
3a3HAYUTH, IO 1Ie OyIa mopa 3eHiTy claBH i
PO3KBITY MOXKJIMBOCTEH, MTaM’ ITHUKOM YOTO
¢ BennuHuil [laman Meguneayn — HUHIIIHIT
HII wmikpoGionorii i imyromorii HAMH
Ykpailu, IpoeKT sIKoro OyB BXKe TOTOBUH 1
OymiBHUIITBO SIKOTO TIOBUHHO OYylO OT-OT
po3mnoyaro.

PosrnsHyBIIN 11e 3BEpPHEHHS IO IOMOMOTY
[pasninas ToBapucTBa BUPIMIMIO, IO TaKa
CIpaBa Mae Jep)KaBHE 3HAYCHHA 1 €
Ba)KJIMBOIO JUISl HACEJICHHS PiJHOTO MicTa Ta

reputation  for its  excellence and
enlighthenment led to the establishment of
the Women's Medical Institute (WMI.)

This was a rapid development since--at the
beginnings of the 20th century - Kharkiv
lagged behind Kyiv and the empire’s capital
in educational opportunities for women.
Women who wanted to become physicians
had two options: either audit courses at the
Medical Faculty and take a state qualifying
examination, or study abroad - Swiss
universities (Bern, Lausanne, Zurich) were
a popular option. Both options were
expensive and fraught with difficulties.

The reforms of 1905 provided a fertile
ground for various educational
entrepreneurs. In 1910 the press reported on
the dissapointment of 700 young women
who had been promised career training at
one such private enterprise founded by a
madam N. I. Nevi and in 1908.

In May 1910, as it became understood that
course work was being limited and money
wastefully spent, students turned to the
Society for help. Notably, this was the
zenith of glory and potential for
development, marked by the grand Palace
of Medicine. Today the Palace houses the
National Scientific Research Institute of
Microbiology and Immunology of the
Ukrainian Academy of Medical Sciences,
which was just readying for construction.
Recognizing the seriousness of their plight
and its widespread raminifications, the
Society decided to found the WMI.
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Bciei ryOepHii. XapkiBcbke Mennune
ToBapuctBo  yXBaiioe  pilleHHS  IPo
CTBOpPEHHA XKinodoro Menuunoro

[HcTUTyTy. BOHO BH3HAYMIIO 1€ 3aBIaHHS
SIK TaKe, IO IOCTABJICHE CAMHM JKUTTSIM !
dopMaT  HANIOTO  MOBIJIOMJICHHS  HE
JI03BOJISIE TIEpeKa3aTd KOHTEKCT apXiBHUX
3amuciB 10 30eperjimcs Ta eMOLiiHYy
peaxIifo CydJacHUKIB. AJle HaBITh CyXi
udpu TOBOPSATH KPaCHOMOBHO:
PO3IIOYABIIN peastizaliio MPOEKTY B TPaBHi,
B JKOBTHI TOro * poky ToBapucTBO BXke
MaJio i cBoero omikor 1000 kypcucTok!
BusHaHMM JTiJIepOM IOTO MPOEKTy Oyna
BEJIMKA JIIOJJHA — MOYECHUH 4iieH XapKiB-
cbkoro Meaugnoro ToBapucta, mpodecop
Bacub SlkoBud JlaHuneBchkuii. Foro Oyio
obpano [lupextopom I[nctutyry 21 numHs
(4 cepmus) 1910 p. Ilpo ewneprito 1€l
JIYOAUHU CBill‘-lI/ITb T€, IIO MPOCEKT CTATyTy
[HCTUTYTY OYB MIPUHHATHIL Yepe3 JiBa THKHI
Ticis 1ux 300piB!

Ile OyB MOBHOIIHHUKM HAaBYAJLHHUNA 3aKiaj,
I'STh PIYHUX KypcCiB, 0OCST 3aHATH OyB
TakuM, SIK 1 y T[porpaMmi MEAWYHHUX
¢axynpreriB yHiBepcuteriB Pocii.
Marepisiiu  Ta myOmikamii  THX — 4aciB
cBiguath npo Tte, mwo B.S. [/lanuneBchbkuit
MalicTepHO  BHKOPUCTaB  CBii  TajlaHT
oprasizaTopa, XucT (H)iHaHCHCTA i aBTOPUTET
ToBapuctBa B mniomy. Kpim TOro, BiH
MOO1Ti3yBaB KiiHIYHI 3aKknanau ToBapucTsa,
WOro HayKOBHWi IMOTEHIIAN IJisi CTBOPEHHS
HaB4aNbHOI 0a3u kadenp [HcTUTyTY
[Mpuiinutock qonaTi 1 KOPIOPATUBHI Tepe-
noHu. Tak, Koneru-npodecopu 3 Harysimo-
BOi paJl HABYAJIBHOTO OKPYI'Y «IPUHIUITO-
BO» BHUMAraju CTBOPEHHS 1llealbHHX yMOB
U1 HaBYaHHA  «OlQOJIAIIHUX  JIBYAT»,
BOJIHOYAC 3aBAXKAIOUH YKJIAJaHHIO YOl IIPO
HaBYANBHI TpuMieHHs. BoHn * mocmpu-
su ToMy, o B.S. JlaHuneBcbkuil Bixke Ha-
npukiHmi 1912 p. 3anummB nocaay AUpEK-
TOpa i CIIpsIMYBaB CBOIO €HEPTiI0 Ha HOBO-
CTBOpEHY Kadeapy ymro0ieHoi ¢iziomnorii.
Aute, moripu Bei Tpyasomni 31 skostHs (14
mucronana) 1910 p. Oysno posmoyaro podo-
1y IHCTHTYTY, a 6 (20) mororo 1914 p. Bix-

It is beyond the scope of this article to go
into organizational details or encapsulate
the emotions involved. However, the
following facts speaks for themselves: work
on establishing the WMI started in May and
by October the KMS had assumed the
responsible for 1,000 female students!

Heading the project was the distinguished
physiologist Professor ~ Vasyl Ya.
Danylevskyi (1852-1939). He was elected
director of the WMI by the Society on July
21 (Agust 4) 1910, and had the bylaws
ready within two weeks.

The WMI was founded as a standard five-
year medical schools typical of medical
faculties in the Russian Empire.

Danylevskyi's activities are fully described
in various publications and attest to his
exemplary  administrative  skills  and
financial astutenessin utilizing the Society's
intellectual resources and clinical facilities
in developing the WMI.

Nevertheless, interference from an overisght
review board that demanded idealized rather
than pragmatic educational facilities for the
“impoverished girls” led to Danylevskyi's
resignation at the end of 1912. He
henceforth concentrated his energies on the
new Department of Physiology.

Despite this setback, the first students were
admitted on Octoberr 31 (November 14)
1910, and the first class of 240 women

OyBcst mepmmii Bumyck — 240 KiHOK- doctors graduated on February 6 (20) 1914.
JIKapOoK.
JUMANA 71 Jlikapcokuii icHuK

Vol. 52, No. 1 (156)

Pik 52, 4. 1 (156)



Kharkiv Medical Society

M. Khvysiuk, B. Rohozhyn

Crnig Takox 3a3HauuTH, IO Bxke y 1914-
1915 naB4agbHOMY pOIli, KOIITOPUC IOXO-
niB [HCTUTYTY NepeOinbIMB HOro BUAATKH.
B. 4. [laHuneBcbkuil MpOXHB 1€ TMOHAJ
YBEpPTh CTONITTS Ta BiA imeHi ToBapucra
BXXE€ 3a 4YaciB BJagu OIJBIIOBHKIB Yy
oypemHomy 1919 p. 3acHyBaB 1e OIUH
iHcTUTYT — OpraHoTepaneBTUYHHN, SKUHA
CTaB OCTaHHIM 3aCHYBaHHSIM B)X€ HOBOTO
XapKiBCBKOr0 MEIMYHOTO0 TOBAapHCTBA Ta
MEPeKUIHAM MICTKOM y HOBE JKHTTS
MEIUYHOI TPOMaJIu.

Hasenene nmocnipkenHs nepmux 50 pokis
icHyBaHHs ToBapucTBa MEJUYHOI IpoMajan
XapkoBa JOBOIUTH, IO TpodeciiiHa Tpo-
MaJIChbka aKTUBHICTH O0€3yYMOBHO IOB’s3aHa
i3 3araJbHUMH CYCHUIBHHUMH HaCTPOSIMHU.
Byr  MpOBIIHMKOM Ha  TPOMAaJCHKHX
3acajiaXx BaXKo, aje MOxnBo. Lle norpedye
CaMOBIJIAHOCTI Ta BHMCOKOrO MpodecioHa-
mizmy. [lpuknan xomer CBiguuTh, IIO
MeIUYHa TpoMaja MOXKe 3/00yTH Trpoma-
JUIHCbKE Ta Jiep)KaBHE BU3HAHHSI, peasizy-
BaTH BIMB Ha PO3BHUTOK Taly3i 3a yMOB
MOCIIJIOBHOTO  MPHUHIMIIOBOrO  (paxoBoro
BiJIHOIICHHS A0 CIpaBU 30epexeHHs 3710-
POB’Sl BCIX BEPCTB HACEJICHHS Ta HEYXWIIb-
HOTO ZOTPUMAHHSA HOPM MEIUYHOI ETHKH.

The fact that by 1914/1915 the Institute's
balance sheet was in the black serves as a
further indicator of its success. .

Danilevskyi lived beyond another quarter of
a century and in the name of the Society, he
remained productive for the rest of his life
and, despite the turbulence of the times, he
founded the Society’'s Organotherapy
institute in 1919. This was the last institute
founded under the auspices of the new KMS
as the country transitioned to new social
order.

This brief review of the first 50 years of the
KMS shows how society — at - large and the
local medical community can come together
and jointly promote public welfare. While
being a public leader is an easy, it is not
impossible and requires great dedication
and professionalism. Our colleagues’
examples demonstrate that the medical
community can gain recognition from the
public and government, and affect the
development of and conditions for a
sustained, principled and professional
approach to issues in protecting the health
of people at all levels of society without
wavering from the norms of medical ethics.
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XKypnan VYkpaincekoro Jlikapcekoro TopapuctBa [liBHIYHOI AMEpPHKH 3HAaXOIUTHCS Y
Hanionanshiit Meanuniii biomioreni CIHA. 3anwuryiite BunaHas «JlikapchbKoro BiCHUKa» Y
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Mennunux bioniorex CIIIA.
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