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From the Editofi inT Chief
Dear Colleagues!

Welcome to the newly formatted Journal of the Ukrainian Medical Association of North
America JUMANA. In thisnew bilingual formateach issue foceson a specialtyo follow
the 2008UMANA Assembly of Delegates decision poovideJ U M A NsAnéernational
muli-specialty readershipuniquescientific Ukrainiart English medical journal.

With intent to broadly share academically practical medical information for the behefit
patientsworld i wide, hisnew JUMANA is a collectiorof peerreviewed reportsselected
casesndoriginal researchcomplimented withbriefs of bookreview andUkrainian medical
associatiorhistory, as well amews. JUMANA 156 focuses orNeurology includesan-
editorial review othe 2007Ukrainian- English versiorof Dorland's lllustrated Mdical
Dictionary(30th edition andshares therincipledhistoryof the Kharkiv Medical Society
JUMANA 156is theproduct ofdistinguishedandglobally diverseauthorsand editors.

We hope youind the new JUMANAenriching to your care of patierasd warmlywelcome
your feedback and collaboration!
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STROKE - NOT ONLY IN OLD AGE
Maria R Hrycelak, MD
Park Ridge PediatricarkRidge IL USA
prpl218@shcglobal.net
J Mdzts o dz'tes d fibd@n dzj dzdz' Chief Complaint - multiple twitching
fsm' f zo Odedzv dz' 9 ts° ¢  episodes of theeft leg and arm
wmilsts®&B kioyjH " o y¢ @S @10 History: iBLO i s a 3,01

Gt O,3¢ &z fCQAc ts D+, dzOtGtsSH
h dzw 5 B9 Is 5t dptdEOrte jodsts ds
dzO 39 Isdy dz'e ©Oc ' Isdztmf)l
fnJ octsdzj ¢ BBl pdaiidr S t0s-.*

0+, female delivered by repeatgéction at
39 weeks gestation to a 0+, serolo
negative mother. APGAR scores were®
with no complications at time of th

l sdzse g BJL Em¢ &zOH delivery. See table 1. The mother w
h C OZBPGAR §f tod dzOtc tOH ', noted to have no medical problems a
(Hdo. sOBitk. BEWO [ family history was unremarkable. Tt
tc 5 H d dzdzO " Mstste’ W ; newborn was doing well until 36 hours 1
1 Bo sdzOtetsHY J dz0O o dG6 dz age, when she was observed to hi
GsHddz Y dblsw, ¢ sdzd multiple twitching episodes of the left le
HJC " dz €O odyOHE " o and arm. The patient was transferred to
C' dzy atc¢. r ' oyddss &z neonatal intense care unit (NICU).

' HH' dzj dzdav dzj @ " HC

dzs o sdzOtetsH Y j dzd n

s OBdzd{Yz COdzO APGAR Table 1 APGAR score
ldedzv H) OB Otco dzj dadzgv b Appearance | Skin color

1 2dzr ) | v O Mlsfigilst@g jls Is v Pulse Heart rate

JteddizOfll " Hf s ' H! dzg0O Grimace Response to stimuli
pSIsdoquisdzgizfp dBOWL " @ Activity Muscle tone

[ R Odzq Yy OfMiIstsls©® HdR Od Respiration Respiratory rate

v OB dzd yw 1lal z € OdzO APGA Table 17 la APGAR score A practical
ftcOCIsdyded 2 M s’ B s method of evaluating the physical condition
fls O dziz dztso sdzOtetsH ) § dzd a newborn infant shortly after delivery, usual
dzOte 5 H ¥ YCdzdaf ts O o dldzts, +7{0] at 1 aml 5 minutes. The APGAR score is
Ndllswfy' dz26 0 L O TgPzRY number determined by rating the heart re
weg odL dzOyo* Is+ fmw dz( respiratory effort, muscle tone, skin color, a

i teyjodsiEisy » Odz’ dzd - Is & dlf

BOwWL" 9, CteOfMCd h Q' ted
HslsdE COljlsjtetsds HEB
Ot OrRtsa z' Is' w0, dz@2 oy
sy 2¢O, wCO o' HY oWl

10.) 9 d Y02 dd us@ ' bz Odzts ©
OBB9 9HdzY LHBttEs Z0Yy@
Hdlsd &0 &O®RO sy &G d 8

3 dldsw , 9 az0 f'wis'
1 02 yofmls hj sy 2¢O L«
LOB Otco dzj dzdz" dziE af s dEfAd s H

response to a catheter gently touched in

nostril. Each of these objective signs c
receive 0, 1, or 2 points for a maximurash
score of 10. The usual Apgar score is 8/9 or
for a healthy baby.This means the baby had
score at one minute of age of 8 or 9, and at
minutes of age had a score of ®oints are
usually taken off for the baby's colbr
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Stroke- not only in Old Age M. Hrycelak
v OBdzd] [y’ dz& O 0 1 5
la JLdzOC C
1 ¢ d 1 OBOtcod 1 dzOSA | v' dzts totsy § ¢ tl:;lsxmcj,jgadaz fré
h¢' to B dz' Hi s¢ B dz® . ‘
d s d L
Yy Ofpls sl . | [ jd» 100 |rtsBtej, B
b fMdtoyj o 5¢ ¢ de’ Iste noddzd dzz| zH Ot & o
1 1 'fHs 9 tz@® .
1 tod di3C UISH'LGOL(JJL 9 ] BOMOLd o 1 izOy
jwe' LG
uw&zos,c|. . [3" dCIsdo deb Mt
dSIsde| vsdzzm d d3de29qg dz.udzs!)l(sgg, ¢ odzy' ot
- [ d -~ Oaz! . | 1 B9 dz¥ dzts, ¢ ddz dzgd 2
rd=0d " Vhgad % SClugnoddy, f0 ' ody Ha
Table 1a SCORE _ _ _
SIGN =0 =1 =2
. Completely pink,
Body pink, hands . )
Appearance COLOR Blue, pale and feet bluish |nclud|.n'g
extremities
Pulse HEART RATE None Less than'100 beal Good, over 100
per minute beats per minute
. RESPONSE TO .
Grimece STIMULI (REFLEX) No Response Grimace Cry
Some flexing of .
Activity MUSCLE TONE | Limp, flaccid extremities- Active mo"e”."?“t
f of all extremities
ingers, toes
Respiration RESPIRATORY None Slow, irregular | Strong cry;regular
P EFFORT breathing; weak cr breathing
JedwhHoadvwe dzj dzts, h s Physical exam: revealed a well -
9 GSHBY OdzO BOdzO dz nourished normal- appearing female
BOzO ctstew y<d. W’ 9 newborn in no obvious distress. Ti
B 0OR 9 CwoO’ dzts tc o3 patient was afebrile. Her vital signs we
sedz"HE HdIldded Mt sl normal for age and stablédbservation

ft5M' §zo Odedg® ' 95" Lt
h of sfhddzs o Ocdzdgh OB Bdzd d
dzi o dW e dw dzd iy

N dzd o § dddodak:d d 4
f OwfStsoy z Is oddzd € OIs
notstes 9 Odzdzv 7, LG tg
tc O 9 36 Iz tq tzo ts bYfdiideftee
RIssdf'dyda - dlizj dzdzw

found te child to have intermitten
twitching episodes of the left leg and ari
No factors werenoted to aggravate ¢
spontaneously relieve a twitching episod
Possible causesSeizure - like episodes
can occur in a variety of illnesses

diseases includg:

1. Traumatic hemorrhage from delivery

2. Anatomic abnormalities
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Vol. 52, No. 1 (156)

[T COokm! ¢ d2

t 524 1(156)



fatedyjdve

wdzi kdigy Isls' fzs § o dzsidzz 9 * y

3. wdzmlz dz! Is 3. Stroke

4. ¢ Mmdm 4. Sepsis

5, [ ilsOBtfER'owdetsB On 5. Metabolic disease

I Bflyg J dadzy & € ts did@Es@HYIO & | Work -up: Non-contrast computel
Istsd3

SsctOW¥ " w (su)
fzrdzdd SCtsaf
ItsejdzatsB Mis j 3 j dzdzav az0
9 Cdze Yyodzts € dz' dz' ydz
Ctetso ’ s Mmjyu' ., it
fsf' atsds dzO BOCEptEdC
L O | tc@dsszik,dgy o Odz@zazg
e OCY' [s1 ) ( d2O 9" iz
JdzZsjtese ' telzMmd, dzj )
dats to d3q) . 5 9 dzd 2 Bj OB ts
(9 Cdzs yoOs yd Gzt CBL 2
dets tc 3O dzf Gz BicH O OK B
dzts tc 3O dz! dzts & .

1 0 s 0O0¢ s " -C Odz@lt
JdZJQlSthSJ dZhj W ozt oW

BL

o' HodaZzhGE@2 Cd o (O
H s dz' fesw o d dzd i’
{5 o Odzdz" B dzsc d il
wdfm. 2 (§SH' Bdd?2
NoBEEEE) . -t jf L st
ks®scwOy ' v (ftu) L

¢ 5 dzls to O fds@stids dz' (dz' Izd3)
ftotse j Hj dats 4 o' Yy’
" deW OteCls i jtode jdasted C
COdzedz' wn ftOotstelzy (

t dikdetsS (1t ¢
| BeBOd dZO |

tomography (CT) scan of the brain (Fig.
was performed and read as negative

masses, hemorrhagand infarcts.

A complete septic workup including

complete blood count (CBC), bloo
culture, urine culture, lumbar punctu
with bacterial and viral cultures, gral
stain, herpes simplex virus and enterovi
polymerase chain reaction (PCR were
performa and all results were normal.

comprehensive metabolic profil
(including glucose and calcium) and uril
for amino acids were drawn and report
as normal. An echocardiogram was reac
normal.

The initial 16 channel EEG was abnorn
with spikes notedni the right tempora
brain with concomitant seizure activity
leg twitching and lip smackingFig. 2

shows similar EEG findings from anoth
patient.

An MRI with intravenous gadoliniun
contrast was performed at about 56 ho
of age and revealed a righénventricular
and basal ganglion infarction. (Fig. 3)

Figure(Fig.) 1:
CT scan within normal

JUMANA
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Stroke- not only in Old Age M. Hrycelak

Medscapea wWww.medscape.com

FPY=F7 i iainnt ot Ve Ay ey st P PPN = mnflnc
F7=Ta Aoy AR A

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

tdmC d2 d2 = fw ”MWWWM Fig. 2 (of a different
s ©02¢d k ' patient): Right temporal
MCtetsdej 8 2 T WWM] lobe spikes present.

Tg0p ¥ S A e e .

Source: Semin Neurol © 2003 Thieme Madical Pu

t dfm. 3.
wdzW Ot C Is B
G Oda dzB" dzv
BsC tso tsG s
BesL Sk (LO |

Fig. 3:

Right periventricular
and basal ganglion
infarction (by MRI).

¢ dzOdz' L H Odzd A " W@ tizlg Data analysis & definitive diagnosis
1 jted dzOIlsOdz! degd?2 * defpkzc  Peinatal stroke (defined as occurrir
9dded C O 3" N 28 Is d between 28veeks gestation and 7 days
Hdzj &3  ° mdzww )dzQtdasiplsitg'd  age) occurs in 1/4000 births. Seizures

L 4000 dztso SdzOte S H the most common presenting symptc
z02B" dzh Isdfseoddid ¢ occurring in 12% of patients followed b
oddzd ¢ O Is! 74 12% & hypotonia and lethargy. Retrospective
mMfsmMisjte' cO' Is! Mw G’ failure to reach nhéstones or developmer
t dstetsmtf j SIsdo dets dzO of hemiparesis could indicate presence
9C0OLEZoOId §tstolkzh j dzdaw an infarct. Risk factors for an arteri
GJ i3 f Ortafjdedid.C " © todL g ischemic stroke are multifactorial ar
dscts ' demkzdzr sk B OGOl include heart disease with congeni
f Olstsdzsg " v fnj eyw, ' defects, central nervous system infectio
dzj tco s B’ mMkmlsj &3d, placental disorders, dehydian and birth
HjG HOIOY'w I[IsO OMmY asphyxia. Maternal or neonat
vtetsdzB sW ' dz' v £ &BOIsj thrombophilia due to deficiencies «
M cd ydeze®@B W OSCIsste' ¢« mutations in coagulation  factor:
Cetso yd d&Bklsoy' v did hyperviscosity syndromes as well
fstewH L fddzH tetsd3Od3q placental degeneration can increase
SO HjEjdzj Oy = &zG1 risk of thrombus formation resulting in
90Ikd dsydzde ' Mmis EZls ischemic stroke. Ilood analyses for
ftodL o 5H dIs! Hts ' M jd3 disseminated intravascular coagulati
JUMANA 8 [ COm! ¢d2
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dz' sz H d dzadejO S Lshg* o HIL dgds™
g4 SO Odzls d Hite sdpg 2 dej dzf
ss¥%lsO0 ctd@sydmlsj dz -o
dzj dz 9' H dested3d. [ sf
GJ dzz f tetsls tc AHBO dfizy 2H
BzlsOy' ¢ WeOAdR[StaE) ¢ Ols
[ ' CEoOuBi®Istcd d3lz o @ez® b
dz' 59 j dedlzbR’  daig ddls O d3ls 6
Oyd ¢ aagjoterpte s sdzd fls O
hts 2f'f s’ dzff G Ols duotfds u.C
ftod L dzQ@iasdeddd (J f O3 Be/ §
2O OHd f§tedf ddeddzd -,
BOtB ' sOdzsd3 ( 2 Oh =ds¢ /-f
sSted dislzs Ytse HiSL t5¢ 5 -
Ctsds fjtcjBlzo Odadz? o d
dzj B iz dzts . ' oyddzes O
nOteylzo Ols d M dZz0 3 H,
BLdzs { tctslufiseodidjddesB OtcB
1 sHOd M My shisd o
odfdmOdzd L d ¢ Otds
B M 7 Ldtsek G dzv dgk
Il soltstedz® (4 Bk 4 Isd
dzOf OH "' 9. AL dyds
9" Hf 8o ' HOdzd o' Ck 1]
B MWy o.

1 d mdets aukdafpz dz! s 9 "' -H
dzfs © fted ud dats zOf Ok
yddedn. mMByoO dzj o tetsdzk
Blzlsd bwxS¢dds, ftedud
dz@s H % j dzd - LOdzd " O Is
ltededzdL dgts & 60% odfy
dzj o tetsdzts@ * ydzd A dzO fny «
By Istsdz' Czo Odedgy ' M j &
dztso sdzOtetsH Y j dzd n ‘ -9
fdzddz O §tsd §hj dadgv

sfmdz" vy jdz@ Mo’ HYGls'C
SHdGEs L foslttsdie s
B' dz! b dz' 65% rnoft
dztso sdzOtetsH Y j dzd n (O
Histetsdzd s o dSstedfls O
L OMtsB " 9, so¢dn w¢

f dzOL 3" dets@ § dzlz, oadwe
stetsd3B sdz' L d M 74 dzj o3

Higdz' Hsea dd3 o Is tc iz y O dzdz?
ltetsatsH W Is! Hisfpdz' vy j-d
Isj o3 dzso SdzOtetSH Y J-¢
hj dedzv W Iz dz6 aesoshioleld’ dgf ez «
‘OB &z hddz L Htsfdz

(DIC), protein C and protein S activity
Antithrombin 1ll, Factor V Leiden anc
homocysteine levels were drawn and
were found to be within normal limits
Assessment for prothrombin gene mutati
20210A and Factor V Leiden gen
mutation were also negative.
Treatment: AiBL 0O recei ve
Ampicillin, Gentamycin and Acyclovir
until all cultures were reported negative
72 hours of age. Initially Lorazepam (0
mg/kg) was given and when seizu
activity stopped the patient was given
loading dose of Phenobarbital 20mg/
and continued on a 5mg/kg daily @oNo
further  seizures occurred durir
hospitalization. Patient began oral feedir
on day 3 of life and was continued on o
phenobarbital.

Follow-up: The patent was dischargec
continuing on phenobarbital and was se
at 1 month of age by the neurologist a
pediatrician. Repeat EEG at 4 weeks
age showed no evidence of seizl
activity.  Physical examination an
development were appropriate for age
the 2month check up.

Key points: Neonatal stroke is a relativel
common cause of neonatal seizur
Although neurologic deficits can b
severe, the etiology of neonatatabte is
unclear ¢bout 60% of infants have n
neurologic sequelae due to infarction. T
primary objective in the treatment «
neonatal ischemic stroke is to-establish
obstructed blood flow to improve oxyge
supply.

Studies have shown the presence of at |i
one prothromboatic risk factor in over 65'
of neonatal stroke patients (Table
While the use of thrombolytic agents su
as tssue plasminogen activators has bt
foundto be effective inadults, the use o
thrombolytic agents in neonates rema
experimental.

Studies are underway to evaluate the us
induced hypothermia in newborns

improve functional outcome. The first ar
largest study of its kind ever published it
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Stroke- not only in Old Age

M. Hrycelak

d3' )y dzOtesH dzi B OGOV
dzey Cdz' dz2' ydai HBSMdz' H-Y
fdaBsL C so 5 IstcOQo di3gsE-
BoOdzd E HJIlkwydna -:
dzs’ HBYIGSdBSEd. v 9 '
102 H'Ij2 L ctwkzfd -c
wisdzde® dOmMdz' HEd E
103H " Isj2 L ctkzfd detsts
Iy segls fdz' Hoff jsdsdp’ tatels L&
U d dzd dzde "8 s Hff ‘ddrjsdy & 5 U
‘"ftotso SH k] sHJdg st €
9 Odatfz" Ho dhgjdiddiste’” h dzt s
Isdm§ dzd 4 zo Odzd Isj BY -k
BOMd o jtendzj o tsG5 -t
cOlskztcklz z MistcOo B5r Bt
Mjtej Hdz cdez &R ,[iciss ¢
G BH J dz. } ' H yofm o' H'
odh zo O®dizO0 ,25 A5 tsH d dzlz.
tc'' oz E ctlkzf" OCIsdo
yom k Ctdstesdz dz' 2 ¢
' Histed dsz o O dz&C HdgO L teZd &
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randomized, multicenter study of 2:
children with headnjury in international
pediatric intensive care units. AtrBonth
follow-up 32 (31%) of the 102 childre
assigned to the hypothermia group h
unfavorable outcomes, compared with
(22%) of 103 children in the normotherm
group®

In this study, hypothermia therapy wi
initiated within 8 hours and continued fi
24 hours in children with severe trauma
brain injury (TBI) to treat intracrania
hypertension. Study subjects were coo
with the use of surface cooling techniqu
Esophageal temperature was maintainec
a mean of 32.5AC
rewarming, the temperature was increa:
at a rate of 0.5A
rewarming in the hypothermia group ai
immediately in the normothermia grou
temperature was mainteie d at 3
intracranial hypertension resolved.
However, this induced hypotherm
therapy did not improve neurologici
outcome. There was more hypotension ¢
more vasoactive agents were administe
in the hypothermia group during tF
rewarming period compad to those in the
normothermia arm. Mortality was als
higher in subjects who receive
hypothermia compared with those in tl
normothermia group, with 23 deaths (21!
and 14 deaths (12%) respectively. On -
basis of these results, the investigat
concluded that this protocol is nc
warranted for the treatment of severe T
in children with hypothermia and th:
more research is required.

Based on the negative outcomes of -
clinical study of hypothermia to tre:
children with severe TBI, and because it
known that hypothermia may induc
coagulopathy and therefore potextli
increase local bleeding, treatment
neonatal stroke with induced hypothern
should only be considered in a carefu
designed and conducted clinical trial.
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Table 2. Distribution of prothrombotic risk factors in fulérm neonatal stroke patients verg

healthy ageand sexmatched 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/ 2,1 <0,001
Factor V 1691GA* 17 (18,7%) 10 (5,5%) 3,95/ 1, 0,016
Prothrombin 20210GA 4 (4,4%) 4 (2,2%) 2,04/ 0,4 0448
MTHFR 677TT 15 (16,5%) 20 (10,9%) 1,59/ 0, 7 0,28
Proein C deficiency typel 6 (6,6%) ] T 0,0012
Total 62 (68,0%) 62 (68,0%) 6, 70/ 3, 8] <0,001

Values shown are n and (percent). *Combined with lipopr@&@ibp: n=3 (not included in the Lp
column) and with anticardiolipin IgG antibodies (n=B.i s her 6s exact test .

Il dmdzts g SAfic O L hj B O Conclusion At this time there is much tc
ftes fHtodtetsHdd?2 §Jtcd be learned abouthe natural history of
dzOtetsH Y j dgd n ' dzj 3O neonatal stroke, and there are no eviden

stseo Odzd n MisteOIlsj ¢ 2 - based strategies for prevention
&z' ko Olsd ' daW OteC s’ o treatment of perinatal infarcts. Collectir
dzd 3 B HOdA EHo stoDHIB dz patient data into a database or registry
OBt ' sz tcso j H jcdedzve dz comparative analysis may help to impro
sy dEsditfjsC cOff dldaj fwigitw  the understanding of ih disease anc
L 2d3" e tste'teasd dzv@iedztste ¢ patient care.
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LENNOX-GASTO SYNDROME: CONGENITAL MALFORMATION
OF THE CENTRAL NERVO USSYSTEM
T RIGHT CEREBRAL HEMIA TROPHY .
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Kharkiv Medical Academy of Postraduate Educatioikharkiv, Ukraine
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Chief Complaint: Slowed psychologica
and speech development frequent
convulsive attacks and falling

History: signs, symptoms, medications,
relevant family and social infaomation:

The patient is a boy born it999to a
gravid 2, para Inother whose pregnanc
was complicated by chronic intrauterir
fetus hypoxia and intrauterine infectio
The patient was born aB8 weeks
weighing 2700 grams, had anrAPGAR
scale score of 89 and no obvious
complications The patient
family had an unremarkable medici
history, including no history of epileps)
During his first two years of life, thboy
developechormally except for minor dela:
in speechA younger sister is healthy.

During his second year of life, the boy hi
a clonichemiconvulsiveattak that lasted
15 minutes and stopped with intensi
medical intervention During the next
week, seizures recurred at up to 10 eve
per day. Within the nexmonth, atypical
absentia epileptic seizures with an atol
component lasting up to b seconds
also presentedit the age of three, atypice
absence seizures began causing the bc
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fall forward and incur substantial trauma
the skin of his face and head. At the age
four, he began to have generalized to
seizures. Seizure frequencyvas 15 -20
per day, mostly after awakening Non-
progressive psychological ar
developmentaspeecldelays werenoted at
the time of seizure onset.

Neurologic status Physical exam founc
right VIith and Xlith right cranial nerve
palsy Motor functions were grossly intac
Tendon  hypereflexia ~was  notec
bilaterally more severe on the lef
Bilateral pathological pyramidal sign
were presentMuscle reflexesvere normal
bilaterally. However, there wasliffuse
muscularhypotonia and ataxic gaitMotor
coordinationwas clumsy and there was
light intentional tremor in both upper
extremities The boy had days in
psychological andspeech development.
He spoke in singlewords and short
phrases, followedsimple instructions and
showed signs of hyperactivity

Physical examfindings: Physical exam
revealed a slightly ovemourished boy of
otherwise normal stature, with multipl
facial scargmostlyon foreheadandbridge
of nosé due to fall injury sustained durin
his frequengeneralized atonic seizutes
Differential diagnoses The seizure
spectrum  suggested the  followir
differential diagnosis:

- Symptomatic partial epilepsies

- Pseudolennax syndrome

- West syndromélate debuy;

- Epilepsies with myoclonys

- Sleep disorders

Work -up: tests & outcomes Non-
contrast computer tomograpi@€T) (figs.
1 - 3) showed signs of moderately diffus
corticatsubcortical atrophy of righ
hemisphere, predominately with chanc
in the occipital and parietal brain zones.
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Fig.1.

tqm. 3. Fig.3.

Electroencephalography(EEG)
Generalizedactivity in the way of peak
waves spikedischargeswith the accentin
temple abductions registered in the
background Predominating eakwave
activity was observed along wittashesof
polyphasiccomplexesin right hemisphere
leads (fig. 4). Epileptic phenomena
consisting of generalized and
asynchronous fipek-wave® complexes
with frequencyof 1.5 7 2 Hz registered
(fig. 5) on a backgroundof dominantteta
rhythm

Ophthalmicexamfound eyegroundsto be
unremarkable Electrocardiogramshowed
sinusrhythm with benign arrhythmiaand
normal electrical axis Abdominal cavity
ultrasoundexamwasunremarkable

stcc Odz' o Yd tej o dzls B §
f stelzh j dz' .
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Fig.4.

CT SCAN of the Brain (fig. 1-4): brain
parenchymawith density 2437 HU, nofocal
changesor midline shift. Ventricles shapec
within normal limitsexcept formild dilation of
the posterinaspect of the righateralventricle
Right subarachnoid spaceiffusively dilated,
predominately in the posterior aspecf the
paietal and occipital lobes. Right gylvian
fissure and cisterns - moderately dilated.
Subtentorial structuresand sella turcica-
unremarkableBony structures within normal
limits.

Conclusion: CT scan signs of a moderate
expressed diffuse corticalibcortical type
atrophic process of the right hemisphere w
predominant changes in the occipital a
parietal brain.
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Fig.5. Background with gneralized pe&k-

waves activity and spikedischarges with

temple abduction accent Predominah slow

peakwave actvity and flashes of polyphase
complexesare observedin right hemisphere
abductions
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Data analysis & discussion of logic for
definitive diagnosis

LennoxGasto SyndromgLGS) presents
in childhood with delayed psychuootor
development; LGS has been found
0.3:1000live births LGS is characterized
by a spectrum of seizure activity: toni
myoclonic, atypical absentia epileptic.
Tonic seizures are observed mos!
frequently.During a seizure, a child lose
balance and falls. LGS is characterized
a very high seizure rate and multipl
seizures per day

Distinguishing  electreencephalographic
features of LGS are slow peakwave
complexes whose amplitude dominates
background of pathologic slowing of tF
fundamental background activity
Observatdns include generalize
discharges such as slow pealve
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complexes or aceeak waves withl.5-

2.5 Hz frequency.

LGS treatment is a difficult taskas
absolue suppression of seizure attacks |
not been possible.

Treatment: Over the course of sever:
years, the patient was prescribed a num
of contemprary antiepileptic treatment:
consisting of single and muitirug

regimens. Sodium valproate was r
effective in this case. Most recently, sor
stability was achieved with a combinatic
of topamax(7,4 mgkg/day), clonazepam
(0,1 mgkg/day) andslowrelease finlepsin
(27 mgkglday). Assuming sufficient
supply and access, thboy was also
prescribed noofen calcium gopantenate
cardonate diacarh magneB6,

hepatoprotectorand others with intent tc
improve cognitive function.

Follow-up: The last combination of anti
epileptics prescribed lead to a decreast
attack frequency: a tonic attack, sometin
an atonic #tack, once in 3} days, most
commonly during the first half of the da
Some cognitive function improvement wi
observed. The child became mc
peaceful, selflisciplined, interested ir
books and pictures.

Key lessons learned / demonstrated b
this case LennoxGasto syndrome is on
of the most severe aghkependent anc
resistant forms of infantile epilepsy, wit
respect to the clinical course and treatme
Improvement of quality of life and
reduction of the frequency of attacksen
by treatment wittmodernhighly effective
anti-epileptic preparationsn mostcases is
ineffective.

The mainclinical symptomsof this form

of epilepsy are tonic spasms tonic

generalized attacks atypical absentia
epileptic, atonic and myoclonic attacks.
combination of more than two of suc
attacks is typical for this form of epileps
The high frequency of trauma obged in

these children has been traced to falli
Therefore atonic attacks (with trauma
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falls) and atypical absences, whi
increase the severity of epilept
encephalopathy, warrant attention. Men
retardation is a consequence of this orge
brain dsorder and constant epilept
activity.

Expressed neurologiandbehavoral
developmental disorders, cerebi
structural changes, and resistance
antiepileptic therapy contribute to seve
disability.

Treatment  with adrenocorticotropi
hormone is psmising for these cases.
Conclusion This case demonstrees a
typical case of symptomatic LGS. Tt
constellation of clinical features i
characteristic: atoniastatic, tonic attack:
and atypical absentia epilepticelayed
psychological and speech developme
EEG with generally weak peawaves and
acuteslow waves with 1.5 7 2 Hz
frequency CT Scan with congenitally
anomalous brain developmerRelatively
sufficient therapeuticeffect was achieved
with a multidrug regimen using topama:
finlepsin and clonazepam

This disease is the most serious form
child epilepsy. Anticonvulsant therar
resistance contributes to progress
decline in intelligence and othe
complications resulting from loAgerm

o ddzd C Os Is! 9 dzgOfydz" HsC  exposure to antiepileptic medication.
ojdzdédms HEtSL Odzlsd] ®°
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Introduction. Chronic laryngeal stenosis
a severely disabling disease of the lary
and upper trachethat presents with partic
or complet disruption of the respiratory
and vocal functions.Such disease ha
notably negativampact ona child (1). In
our practice, laryngeal stenosis presen
most commonlyin children of age 1
through6 years(63.1%) (1,2)

Objective: to assessthe frequency of
swallowing dysfunction in children witt
laryngotracheal stenosis and the
effectiveness of oureatnent.

Research method Our dagnosis of
laryngotracheal stenosiscludedreview of
symptoms and historypf present illness
laryngoscopy (direct, indirectretrograde,
microlaryngoscopy, fiberoptic
laryngoscopy, tracheoscopy (frorabove or
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below). Radiologic studies include simpl
lateral neck soft tissue -pay, magnetic
resonance imagingomography, laryngeal
ultrasound scaand swallowing evaluation
Inclusion criteria for study werechildren
between the ages of 1 and 15 years; chrt
laryngeal stenosis diagnosis parental
written consent to participate in the stu
and to follow its requirements.

Children were included in the study aft
the parents as well doy childrenolder than
6 yeargrovidedwritten informedconsent

Exclusion criteriawere severe neurologica
disorders and unwillingness of the patient
parentsto comply withthe study protocol
including signature foinformed consent.

Treatment of children with  chroni
laryngotracheal stenosis should establ
sak, stable airflow through the natur
upper airway; allow tracheostomy tub
decannulation, renew phonation and
swallowing without aspiration. In ou
patients we sedendoscopic, extralaryngei
and endoextralaryngeaapproachs for
surgical intervention, ahin select cases
laryngotracheal  or tracheetracheal
anastomoses.

To excise scar tissue within the larynx a
trachea we wed standardnanualsurgical
instruments as well aselectrocautery.To
excise thdaryngeal and laryngopharynge
cicatricial membraneand to free the
epiglottis, larynx and trachea of scave
useda bipolar sci#pe that wehavedesigned
(Fig. 1) along with EK-300M1
electrosurgical equipment3, 4, 5) This
allowed us to operate without blood los
The dectrosurgical eficts of cutting anc
coagulating biological tissueswith our
bipolar application of current tgoft tissue
werebased upon and gaired achievement
of sufficiently high tissue heatin@0-7 0 6
with the 66 kHz frequencycurrentpassing
between th@oles of the bipolar unit.

JUMANA
Vol. 52, No. 1 (156)

2C

[ Ccotmn’ ¢d2
{ '52,141(156)



MG s dz ydzd 2 cdgibdamy] oM ls O dz ¢ .

r

t di.

-

3

<

Fig.1.

|
j
2

} tod LOMssmikze Odzedz' In our extralaryngeal approb¢ larynge
B ssHdSECd dzOted dze tslis s tracheoplasty treatment included fo
0 Odzdgy 9 € dzt yOdzs Tidtc 51 stages 1 - incision through the crad
sddz ff jteMmilsdzj f SH "' B dats « cartilage, and occasionally through t
COn ' dzd  dz' ts° Iste j lower third of the thyroid cartilage, the
ntowh © CBBtels Odz ' € excision of thestenosingscar tissue;2 -
Is ¢ ©dzd dzd , s Mftedydc recreation ofthe laryngeal lumen;3 -
Wisttdslzo Odedzy  ff tetsoe ' is evaluation of the stability of the newl
fitejo' €O Mmis' 2 CaAdpdB formed airway; and - plastic closure of the
YJ e jiteffsdf@Mmisd ydzj L &S  tracheostomy.During surgery,the larynx
Mis s i3 to Is Q dz! f° " H Yo was closed in layers.Depending upon
csots L Oh do Odzd . 1 O- indications, ve usel a variety of methods tc
o zo Odzd ' L dz aBzd Ist enlarge thdaryngeallumen at the level of
ftosme ' Iskz EBtelsOdz’ -« the cricoid -cartilage,for example, by
H' BdzsSG s ntewh O (L implanting a fragment otartilage or the
WtcOE i3 dzgs @ ~tewh O Q) hyoid bane. To dilate the larynx and trachi
[ dzw Hd dzOOyY" (el S we weddilatorsthat we havedesigned anc
odSCtstcdMmMistse o Odzd HC construced from absorptive, fibrous
CodemlstczC y' oadcetsls materias. (6, 7)
o sdzs ¢ dzd M lyvdz- 9 OGS t67 )
1 jtejo OO MilsOdzdz'6-d3 There are twoecognized dvantags of the
H ZOIsOIsstc © 9 dzO )« latter dilators the increadng dilator volume
o sdztse s © BOGCIs]jted attributed todilator absoption of humidity
mMstes y' 2 detedzls (BOJ)s 7)) and the bacteri@idal properties of the
H dzOIsOIssted ) CBtels:! absorptive material. Tampon- dilatorswere
sStcOr j sMiIstsdBz. placed into the larynx through the
tracheostomy.
v H CI&OJd?“ dzj desfy' ° etste:  After a period of dilation, children witt
H OOy Ctcls Od tracheostomywere deannulated The last
Hy COdzs dzw y* 5 . I mMsod often had certain difficulties.To avoid
fiod stczH dztsh 'B." 6 O complications of decannulation before
EmM¢ d&zOH dzj dz Hif § © gz attempting decanulationye reconfirmed
ftotso j H tleded dgt © O dzd My adequate tracheal and largyngeal pate
HsMIsOlsdz sets ftesMmo ' with a minimum battery ofests Also, we
odSsdzOa h ( H dzw y! did not cecannula in the presence oécute
Htsfdz" HY Jj dedev, dzj 1 tsl  bronchitis orchronic pneumonia. In thes
dzO W s dzf LOetMmistej ¢ cases we prescribedrelieving therapy.
nlesdz ydats’ i dzj o Bs dz' Beforedecannulation, we gradually reduc
JUMANA 21 [ COtefm! €d2
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H'lsj2 MmisOdase d zO dzj
t day.
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the diameter of the tracheostomy tube
closethe lumenincrementlyover aperiod
of 3 days. Or, we used daracheatomy tube
that we have spditally designedo help in

this iweaningo p fno
cases of residual tracheostomy, we
surgicaly closed the  remaining

tracheostomyThe duration ofdryngeal and
tracheal dilatation@n childrenwasnot less
than3 months.

Fig. 2

As part of endoscopic cicatrectomyni
children without tracheostom
corticosteroids and othetrugswereapplied
to resected surface areagduring post
operative followup. We used technique
for ultraphonophoresithat wedeveloped in
our clinic (1). In thesecasespostopertive
laryngeal dilatations were not performec
Treatmentasied about 1 month.

Endoextralaryngeal procedures includet
an initial stage of endscoopic resection
laryngeal scar Only casesrecalcitrant to
fully adequate renewal of the larynge
lumen and trachea were converted
flo p eaxtialaryngeal approaeh

Intratracheal or laryngotracheal ansatomc
is neead after adiseasedsegment ofthe
larynx or trachea has been excigedjoin

healthy segments of trachea (tracheal riny
the cricoid or thyroid cartilagedn these
cases, the trachea is mobilized to

bifurcation (carina) and pulled up. Su
surgeries and performed together with
thoracic surgeon or the patient is

transferred to a thoracic unit.
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Our treatmenbutcomeswere judged by the
following criteria: successfutracheotomy
decannulation, restoration of voic
swallowing without aspiration, successft
healing of surgial incisions, averags
treatmentime and the recurrence rate.
Results and discussion.

Our study enrolled 146 patients with
laryngotracheal stenosiagel to 15 years
old. Of these,122 patients hadannulated
tracheastomies. Most children (92 or 8%)
were in the 1 to 6 age groupifty-four
(37%) of the children wer& to 15years
old. There werel01 (692%) boys and 4t
(30.8%) girls.

Etiologies oflaryngotracheal stenosis we
as follows: prolonged endotrache
intubationin 112 patients, multiple surgic:
interventions for recurrent laryngea
papilloma in 15, high tracheostomy o
cricothyrotomyin 7, congenital anomalie!
of larynx in 6, permanganate burrig 4,
external laryngeal traumain 1, and
complications of removal of
laryngotracheal foreign bodg 1 patient

Duration of intubation ranged from 3 da
to 3 months.

Tracheatomy tube were indwelling for

less than 6 month#é 31 patients,for 6

months to 1 yeain 22 patientsfor 1 to 3
yearsin 61 patientsfor 4 to 6 yearsn 6

patients, for 8 years and beyondn 2

patients. Six children had a metal
tracheostomy tuheother childrenhad a

plastic trach tube.Five children wore a
tracheostomytube that was wider than tt
trachea itself Sevenchildren had a overly
curvedtracheostomytube

The cicatrical proceswas locdized in the
laryngeal vestibule and vocal corids4.2%

at the glottisin 2.8%, at the glottis ani
infraglottic caviy in 25% within in the
infraglottic cavity in 66.6%andthroughout
all levels of thdarynxin 1.4%of children

Additionally, in nearly half of these
patients the laryngeal cicatrical process
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conjoined scar deformity in the trache
above the tracheostomyLess frequently
scar deformity was sprerior and inferiorto
the tracheostomy. Every sixth patient hac
laryngeal cartilage perichondritis  while
every seventh patient had chondromals
of 1 to 6 tracheal rings.

Before coming to our clinic,ree third of our
patients hadhad several (1 to 5) surgice
interventions for cicatridastenosis of the
larynx and tracheayhich were not curative
tissue.Several caseworsened in status.

Laryngeal enosis was preseirt 75.4% of
our patientsatresia (grade IV stenosis) i
24.6%. Mild scarring was present in 2%
of cases, moderate scarringin 52.8%.
Dyspnea during trial tracheostom
occlusion was observemh 75% of cases
24.6% of cases maintaineén adequate
airway. Hoarseness was present s1%®6 of
children with laryngeal stenosisomplete
aphonia imall with laryngealatresia.
Swallowing dysfunction was founth 16
(11%) of children with laryngeal stenosis.
Swallowing dysfunction was due t
epiglotlal scarringin 2 children; iatrogenic
epiglottaldefects of (hasogag tube)in 1,
epiglottal absence secondary
permanganate buiin 2; laryngopharygeal
scarring secondary fmermanganate butin
3; laryngeal cartilageperichondritisin 4,
congenitaltracheaesophageal fistulan 1,
tracheoesophageal fistula afteadheotomy
in 1, congenital laryngeal clefin 1; and
idiopathiccausesn 1 child.

In 5 caseslaryngeal scar membrane limite
vocal fold mobility, giing the clinical
appearance of glottic laryngeal stenos
After scarexcision vocal fold mobility was
restoredn these cases

Among the 146 childrethatwe treated for
laryngotracheal stenasi24 did not have
tracheotomy and underwent endoscopic
proceduresOf these,one caserequired re
operation with endextralaryngeal
technique. The other 23 children wer
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discharged after endoscopic treatme
which included ultraphonophoreti
instillaion medications to internal tissue
Eight of these children hadstenotic
recurrencethat required repeat endoscop
intervention (1-4 timeg for an adequate
laryngotracheal lumeto be reestablished.

One hundred and twentghildren with
cannualted tracheostomy underwent
laryngotracheoplasty using endeextra
laryngeal technique and progressi
dilatation of the laryngeal and upp
tracheal lumen. In several cases surgery
to be repeated. In 3 patients who h
chondromalacia of the™and %' tracheal
rings after traditional laryngotracheoplasty
laryngotracheal anastomosis was requir
for successfutecovery

One pdient with laryngotrachealatresia
above the tracheostomyad also had
pharyngeal rupture. This patient had
ankylosis ofthe left cricoarytenoid joinas
well asresidual sequellae aflosed heac
injury, quadrgaresis partial atrophy of the
optic nerve,non-union of lower extremiy
fractures, and aseptic necrosis of tt
femoral head.After two procedures, the
pharyx integrity was reconstructe
laryngeal patencand voicefunctions were
restored. The trachstomy remained.

Respiratory and phonatory functemnvere
redored after single intervention to th
larynx in 103 (844%) children with
tracheostomy In 19 (5.6%) cases
decannulabn was achievedftera series of
laryngealreconstructns.

Two patientswith cicatrical atresieof the

" fydzw dZzOted dze BlIstc Or g larynx and laryngotracheoplasty had
i ydHnde rottetse (. recurren stenosis

o J oy HdzV sted o Odz' fls- The average treatment durationrfchildren
COdes dzj detsfy' * o 7' fdzw with postoperative tracheostomy was 1(
109, 3N9, 8 H dzv . s ol (+/i 10) days The average rate dperative

9 Istclz yOdz BLdzO tcjH, intervention was 1.2 +/0.1. The average
stedo Odz' Mmis dz' C o © treatment duradn for non-cannulated
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Chronic cicatricial laryngostenosis

A. Kosakovskyi, I. Kosakivska
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childrenwas32 (+#-6) days.

Vocal function at dischargeas restored ir
107 (88%)of our casesand during follow
up at6 months to 10 years, in another
children, for a total of 115(94.3%) of 122
children with tracheostomy In the 24
children who presented and were trea
without trachestomy, vocal function was
retained

Swallowing dysfunctiontreatment includec
surgcal dissedbn of the epiglottis from
postpermagenate burn scar 2 children,
epiglottoplasty in 1, laryngophgngeal
cicatrectomy in3, tracheesophageal fistule
repair in 2, and laryngeal -cartilage
perichondritis  treatment with  ant

inflammatory and antibacterialrugsin 4
cases. Immediately after treatmerthe
partitioning function of the larynx was
restoredin 12 children. In 2 children witt
pharyngeal destruction due to burr
swallowing function reoveredat 3 and 6
monthsrespectively In these bidren, the
lingual tonsil became hypertrophi
suggesting that thbase of tongue hadole
in the restoration of swallowing in these
children In one child in whom a specific
cause of the dysphagia could not

established, successful swallowing w
restored over a3-year period using
craniosacraltherapy. One child born with
congenital laryngeal cleft died atndonthof
age 2 days after diagnasi

The aboe supports that chronic
laryngotracheal stenosis is a complt
disabling diseasm childhood Treatment is
complex, prolongedand not infrequently
requires several surgerieslomg with
substantial economic investment, great
enduranceby the patientand substantia
surgical effort.

Conclusions:

1. Chronic cicaticial laryngeal stenosis is
complicated disabling childhood diseas
the surgical treatment of whichis
prolonged, not infrequently multi-stage,
incurs considerable economiénvestment
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and individualized approaches tperative
intervention based upothe scar location
and related pathologies

2. Eleven percenof children with chronic
cicatrical stenosis of thirynx and upper
trachea also have swallowing dysfunctic
often aggravated by scarringithin the
laryngopharynx and laryngeal cartilag
chondoperichondritis

3. In the majority of cases, uggical
treatment of children with stenosis of tl
larynx and tracheallows restoation ofthe
partioningfunction of the larynx.
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Abstract. Literature review has led to th
hypothesis that most eye diseases hav
natural history and initiatingmechaism
that may be one and the sarfibis maybe
due to genetic adaptation dhe eye
structure, which causes weakness
accommodation. Multi-center randomizec
studies in the areas of oculayenetics,
anatomy, pathophysiologyepidemiology
and pathology are neded for further
evaluation of this hypothesis.

Key words: accommodation weakness
compensatory reaction, genetiege.
Despite technologic advances for diagnc
and treatment,isual disabilitydue tomost
eye diseasédsas not decreasamer the past
decade. This suggests insufficient
knowledge abougenetic influencesrothe
pathogenesis of eye diseases.

In thisau h oapidian, the principal caus
of glaucoma, retinopathy, agé related
macular degeneration, myopia, catara
and uveitis is a genetically conditionec
weakness inaccommodation The named
diseases develop in anatomica
disadvantaged eyes that hawe "tight"
anteriorsegment. In such eyeat a certain
timein life, thedistance betweetheciliary
bodyand equator of the lens loses ability
provide sufficientinteraction between the
lens and ciliary muscle durin
accommodationZi nnds | gig®
sag;their musclebegins to contract partly
without load [13, 14, 15, 16]The b
attempt to improve accommodation, cal
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Yy' 2 dzise €z, Oftdas@dsdz’ L d3 take several paths. These can incl
sOIsd mw H] ¢ d&z €30 increased blood flow to the ciliary boc
"  Hodh jdzedza" Ctoso s 51 (e.g.: ophthalmic hypertensijrischemia of
Is* dzO (B sOdz di3se * 1 4§ theanterior eye segment and lengthening
fijtcjHd St 9"  Hte' L € the eyeball (e.g.: glaucoma, myopi:
sydzse s wBdkzECO (6 dzO| opacification of the vitreous humoand
dz' dedzv s lsdydedes fMmd te retinal pathologies (e.g.: cataract, uveil
dzj dzdzvils s dft®©G * M ¢ and retinopathy)lmproving ciliary muscle
oj Isd, tjlddtst Ols"- efficiency, increasing the distance betwe
sdo desfls’ tesBsIsd q’ the ciliary body and lens, reducing visu
h jdzgdzv 9 ' HMIsOdz a3’ acuity are alsoways for the body to
Ctedh IsOdzd € tsd3; L dzd ¥ J ( improve conditions for accommodatio
ofmd vy hdzwod MmMlse stk Natureforesaw several options for helpir
H dzv etsB tsls d O¢C shi3tsH the system for accommodation, becat
lJtedtesHO f jtoj HB qu’ ez during evolution, visuakbility to quickly
o sMis! AHBisBscdo OF orient in spaeto seeequidstant things hac
s &z, ssi3z s o ey, a definitiveinfluence on human survival ¢
s¢ 0O hacfHCIs stc' ‘ dzlst a species [10].

(stsBlIsts Oydlsd t' o

30 dzO aq’tss h Odz' ded 2 bl

dzs Hddad wWEe odHEk [ 10]

14 dzd sdydz By -~ Odz' L &3 Genetic factors irthese diseasesork the
9 0dz MftOyY! soildpstdste 2z same way, by disruptintjpid peroxidation
dv it CdMmMdese s ¢ 1  and antioxidant effectd-ree radicals caus
SCMdHOdsdksets L On q’ fn pathophysiological effects that lead to t
M ted yd dgs & Is f Olsts® development of glaucoma, myopia, catére
w gt ftedL o sH W IsH H uveitis, retinopathy,and age 1 related
B s, COIOtch§ bzt {f macular degeneration [1].

9' CBoats’ dBOSCEEsHIMIst

l ! y' LOR 9o tstct 9 Odzdz In early stagesall of these diseasesre
Csi3f J dzeMOIststeded d3d tej (  compensatory responses for weak acce
0¢Cts dsts HOY' L Zdsts o dz, modation that areenetically conditioned
z OfmMlsddzed rottedr ¢ Later, in some patients these change
L o3 dzq’ , wW¢' f tsdsidja sH VY  become irreversible arldad to blindness.
1 OcOdz! detsB ' sdztse " ydz'- Common laws of biology are such th
dzgdets 2/ 3 dzs H§ 2, wC approximately 2/3 of people, who have
dztsL sdztse ' ‘B, SHEY &I some type of diseaseecoveror stabilize
'Lzt st mqw (Addw S d2 ("benign course"); while 1/3of people
tedr ftesyjm it rn BHI convert to chronic or recurrent disea:
Hdo kzs yz MmlsOH " & (AL ("malignant coursg )[16].

[16].

v 0¢, dzOf ted ¢ dzOH , For example, American ophthathogists
sWisOdz! Isdzsc OB o Mis havefound that amongt patients with
nottedn L dimdsts d3tsds z@d  untreated normotensive glaucondésease
we dzj ®HJte) ko Odzqd progression is observéa only 1/3 of the
LORotstcs 9 OQdzdz? 9 ' H 3 patients [5].

notstedn [ 5] . lted Is In longterm followup of patients with
3 J dzdz’ LO fjitiB' ctsdk ocular hypertensionpnly 1/3 of patients
s'dz €d E 1/ 3 Roatstec developed clinical manifestdons of
foswoed cEkOES sdi3d glaucoma [5].
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Amongst patients with glaucomanly 1/3
enters a vicious cycle argcomes blind
Similar trendsare observed in people witt
other eye diseaseghus,completerecovery
is found in 2/3 of patients with uveitis
while 1/3 of patientsenter a vicious circle
with  recurrent diseases and serious
complications leading toisual disability
andblindness[6, 7, 14].

According to a report byN. Puchkivskoyi
[12], during longterm follow-up of patients
with agerelated cataract 1/3 develop
indications forsurgical treatmentwhile in

2/3 of these patienislisease stabilizes

As to myopia disease stabilizes within 3.
dioptersin 70% of patients, approximatel'
2/3. Suchrefraction is optimal for workat a
short distance- per haps t h
civilizationé? Th

of patientshasmedium and higlidegreeof

myopia, which require specialized
correction and treatment.

The author proposesthat occlusive
processes of theetina and optic nervare
genetically conditioned diseases that a
subject to thesame biological lawsFrom

this perspective, it is foreseeable, that we
accommodation is the basis of the
conditions as well.

For example, the pathogenesis ad#ntral
retinal vein thrombosis (CRVT) remain:
undetermined [3].Retinal vein thrombosis
is diagnosed inmy 2 - 3% of patients with
changesin the fundus and history of

hypertension and atherosclerosighus,
hypertengin and atherosclerosis alone

not induce vascular accidentin the eye
[17].

Statistically, in 67% (2/3) of cases
thrombosis occurs in laranchof the central
retinal vein; in 33% (1/3) of cases
thrombosis isin the central vein GRVT)
[8]. Two - thirds of CR/ occlusion cases
are not associated with ischemia; 108
thesecases arassociated with ischemjq].
An interestingobservation and findingn
anterior ischemic neuropathys that a
unilateral optic nerve disdesion occursn
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sclerosis occurs in up 1/3 of cases [2].
Endovascular surgerywill potentially
provide effective treatment ofretinal
vascular diseases. Dr. Weiss has mestc
blood flow in 2/3 of eyes undergoing
surgcal treatment [4]. Furthermore, in
rubeosis iridis mydriatics are
recommended, and this has a direct efl
on the eyebs accomr
Genetic factors have a rolevem in the
development of eye allergiesAllergic
conjunctivitis occurs sporadically in 65%
patierts (° 2/3), who wearcontact lenses
[11].

Conclusion Thus, commonalities in th
natural histoes of most eye disease
suggest the hypothesisthat the initial
mechanismwhich triggers heseprocesses
may be the same genetically conditionec
weakness in accommodation.
Randomized, mukcenter clinical studies
evaluating ocular genetics, anatom
pathophysiology, epidemiology and ocul
pathology are neededo further evaluate
this hypothesis.
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ABSTACT

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

Methods and Findings Prospectively
collected individual patient data wel
analyzed from 11 studies. We considel
predictors available at admission irgistic
regression models to predict mortality a
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unfavorable outcome according to
Glasgow Outcome Scale at 6 mo af
injury. Prognosticmodels were develope
in 8,509 patients with severe or moder:
TBI, with crossvalidation byomission of
each ofthe 11 studies in turn. Extern:
validation was on 6,681 patients from t
recent  Medical Research Coun
Corticosteroid Randomization afte
Significant Head Injury(MRC CRASH)
trial. We found that the strongest predictc
of outcome were age, motor scopepillary
reactivity, and CT characteristics, includit
the presence of traumatic subarachn
hemorrhage. A prognostic model th
combined age, motor score, and pupille
reactivity hadan area under the receiv
operating characteristic curve (AUC
between 0.66 and 0.84 at cross validation

This performance could be improved (AL
increased ¥ approximately 0.05) by
considering CT characteristics, second.
insults (hypotension and hypoxia), al
laboratory  parameters (glucose a
hemoglobin). External validation confirme
that the discriminative ability of the mod
was adequate (AUC 0.80). €@omes were
systematically worse than predicted, t
less so in 1,588 patients who were frc
high-income countries in the CRASH ftrial.

Conclusions
Prognostic  models  using baselil
characteristics provide adeque

discrimination betweerpatients with good
and poor 6 mo outcomes after TE
especially if CT and laboratory findingse
considered in addition to tradition:
predictors. The model predictions mi
support clinical practice and researcl
including the design rad analysis of
randomized controlled trials.

The PLOSEdi t or s o6
article follows the references.
Introduction

Traumatic brain injury (TBI) is a leadin

Summa
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(International Mission for Prognosisand
Analysis of Clinical Trials in TBI 1
IMPACT) [ 11] w g ftots|

cause of death and disability. Establishan:
reliable prognosis early after injury |
notoriously difficult, as is captured in th
Hi ppocratic aphori:
too severe to despair of, nor too trivial
ignore. 606 Foll owi ng
Glasgow Coma Scale (GCS) [1] and t
Glasgow Outcomécale (GOS) [2], it was
found that confident predictions could |
made after 24 h following the injury, bt
were difficult to establish on admission [:
Prognostic models with admission data i
essential to support early clinical decisic
making, and to facilitate reliabl
comparison of outcomes betwedifferent
patient series and variation in results o
time. Furthermore, prognostic models he
an important role in randomized controll¢
trials (RCTs), for stratification [4] an
statistcal analyses that explicitly considi
prognostic information, such as covarie
adjustment [5,6].

Many models include data obtained af
admission, and most were developed
relatively small sample sizes originatir
from a single center or regig[7,8]. Many
models lack external validation, which
essential before the broad application o
model can be advised [9,10]. Furtherma
few models are presented in a clinica
practical way.

We aimed to developprognostic models
based onadmission characteristics, whic
would allow application of the model befol
in-hospital therapeutic interventions. W
used several large patient series for mc
development as available in t
International Mission for Progniss and
Analysis of Clinical Trials in TBI
(IMPACT) project [11], as amxtension of
multivariable analyses reported before [1
External validation was possible on de
from a large, recently completed RCT [1!
This RCT was used to develop a series
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ftese dztsmis d ydzd BSH J
HOBD sSicd Fs5HUDHI9 6.

Blzdzd L Odzkzyj dz Hts €
cOdZH s L Oy" = Cttelsd
descts bkhCtsHY jdzday ¢t
{t OHBOHJ L d3d H d ydzc
(Medical ResearchCouncil Corticosteroid
Randomisation after Significant Head
Injury 7 MRC CRASH , weg
ted ' Mistc Oyl MPEBRGTN7 4 4597
tg ' MISRCTN dz@ttp://www.controlled

prediction models with a specific focus ¢
non-Western countries [14]. In parallel wit
this work and as part otollaboration
between CRASH and IMPAC”
investigators, wedeveloped and descrik
here a basic model that includes eas
accessible clinical feates, and additiona
models that included findings fror
computed tomography (CT) scanning, a
laboratory measurements.

Methods

Patients

The IMPACT database includes patiet
with moderate and severe TBI (GGY =
12) from eight randomized controlled tria
and three observational studies conduc
between 1984 and 1997 [11]. Detail
characteristics of these 11 studies alath
management have been  descrit
previously [15]. Tk endpoint for the
prognostic analyses was the 6 mo G(
which is an ordered outcome with fiv
categories: 1, dead; 2, vegetative state
severe disability; 4, moderate disability; a
5, good recovery. In patients whose 6 1
assessment wamt availableve used the &
mo GOS (n 1,611,
We selected 8,509 patients agetk 14 y
[12].

We externally validated prognostic mode

using patients enrolled in the Medl
Research Council Corticostero
Randomisation after Significant Hes

Injury (MRC CRASH) trial (trial
registration ISRCTN74459797, ISRCT
Register, http://www.controlled

trials.com/), who were recruited betwe:
1999 and 2004 [13]. This was a lar
intemational  doubleblind, randomized
placebecontrolled trial of the effect of earl
administration of a 4®& infusion of
methylprednisolone on outcome after he
injury. It was found that the risks of dea
and disability were higher in th

trialscom/ [ 1 3] . Ad B kz dzts
tc s H dzj fcis@drlzjPddf s s |
wetsdize o deo yoOdzd ot dzd
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corticosteroid goup than in the placeb
group. The trial included 10,008 adults wi
GCS>/= 14, who were enrolled within 8 |
after injury. We selected 6,681 patients w
a GCS</= 12 and with complete 6 m
GOS. Secondary analyses considered ¢
placebo patients (= 3,287) and patients
from highrincome countries (s 1,588). For
the validation we focused on prediction
mortality (GOS 1) versus survival (GO$
5) and of unfavorable (GOSi3) versus
favorable outcome (GOS 8).

Predictors and Model Development

We considered patient characteristics t
could be determined easily and reliabl
within the first few hours after injury. Wi
initially examined a set of 26 potenti
predictors [12]. These include
demographics (age, sexace, education)
indicators of clinical severity (cause
injury, GCS components, pupillar
reactivity), secondary insults(hypoxia,
hypotension, hypothermia), blood presst
(systolic, diastolic), various c
characteristics and various biochemit
variables. For the present analyses,

selected predictors that were important
predicting outcome (according to tt
Nagelkerke R2 in multivariable analyse:
and available for a substantial numbers
patients in the development cohort [1.
Three progndsc models were defined: (1
The core model included age, the mo
score component from the GCS, ar
pupillary reactivity; (2) the extended mod
included the three predictors from the cc
model plus information on secondary insu
(hypoxia, hypotensign CT characteristics
(Marshall CT classification [16]), traumati
subarachnoid hemorrhage (tSAH), a
epidural hematoma (EDH); and (3) the |
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described in detail [15].

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

Within studies, predictor values wel
generally over 90% complete if tr
predictor was recorded [15]. Pupilla
reactivity was notrecoded i n t

1,045), but were nearly complete in tl
other studies (338 missing values amc
7,474 patients).

For the extended model we excluded c
trial, since hypoxia, hypotension, and tk
CT classification were not recorded, leavi
6,999 patients. For the development of 1
lab model, we were limited to four studi
in which glucose and bihad been recorde
(n 3,554). Mi ssit
glucose values (5%), and 132 Hb vall
(4%).

We multiply imputed ten sets of data th
were identical in known information, bt
could differ on imputed values for missir
information. We used the method
chained equations, sampling imputed vall
from the posterior predictive distribution «
the missing data [120]. We used the
MICE algorithm [21], which works with R
software [22].

The imputation models used all tt
variables that weconsidered as potenti
predictors as well as the 6 mo GOS. In to
1,383 of the required 25,527 values (5%)
the core model were imputed, 7,477tloé
55,992 required values in the extenc
model (13%), and 2,965 of the 35,5
required values in the lab model (8%).
Statistical Analysis

Proportional odds logistic regressic
analysis was performed with the 6 mo Gt¢
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as an ordinal outcome [23]. This analy:
efficiently summarizes predictivi
relationshps with an ordinal outcome suc
as the GOS. The proportionality assumpti
was checked for each selected predictor
found to be reasonable [12]. Interacti
terms between predictors were examir
with likelihood ratio tests, but none was
sufficient relevance to extend the mode
beyond the main effects for each predict
Similarly, studyspecific effects were
assessed with interaction terms betw
study and each predictor. Final prognos
models were developed with logist
regression analysis for dichotomized
versions for the GOS: mortality (verst
survival) and unfavorable outcome (vers
favorable outcome). All analyses we
stratified by study.

For the continuous prettors age, glucose
and Hb, a linear relationship with outcon
was found to be a good approximation af
assessment of nonlinearity using restric
cubic splines [24]. The odds ratios (OF
were scaled so that they corresponded 1
change from the Z5percentile to the 75
percentile of the predictor distribution.

This scaling allowed for a direc
comparison of theprognostic value ol
predictors that had been recorded
different units or on differendcales. Poolec
ORs were estimated over the imput
datasets (fit.mult.impute function from tr
Harrell Design library [25]). All analyse:
were repeated using only complete de
which gave similar results (unpublishe
data).

Internal Validati on

The discriminatory power of the thre
models wasndicated by the area under tl
receiver operating characteristic cur
(AUC). The AUC varies between 0.5
noninformative model) and 1.0 (a perfe
model). AUC was calculated in a cres
validation procdure, where each study w:
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omitted in turn. Results were pooled ov
the ten imputed datasets for eight stuc
with  sufficient numbers for reliabl¢
validation (n>500) [26].

External Validation

We aimed to validate all models externa
using data from selected patients in |
CRAGSH trial. Howeverlab values were na
recorded in this trial, nor were hypoxi
hypotension, and EDH. We therefo
validated the core model, and a variant
the extended model, in which only tt
Marshall CT classification and presence
tSAH were added to the core modek.,
the core ¢ CT mode
for patients with complete data (core mod
n=6, 272, extended
5,309). Imputation of missing values w
performed as for the IMPACT studie
leading to similar results (unpublishe
data). [rformance criteria comprise
discrimination (measured using the AUt
and calibration (agreement of observ
outcomes with predicted risk). Calibratic
was assessed with the Hosrhemeshow
test and graphically using a calibration p
[24].

Model Presentation

The final models were presented in a sc
chart, with scores based on the regoes:s
coefficients in the proportional odds mode
[27]. Coefficients were scaled such that 1
same rounded score was obtained
predictors that were used across !
different models (e.g., age, motor sco
pupils). Logistic regression wa
subsequently sed to calibrate the risks ¢
mortality and unfavorable outcom
according to the scores, with the moc
intercept referring to the Tirilaza
InternationalTrial [15]. This intercept was
chosen since it represented typic
proportions of mortality (278/1,Bl 25%)
and unfavorable outcome (456/1,118, 41¢
Predictions can be calculated from an Ex
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spreadsheet and from a Web p#gext S1

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

Results

The characteristics of IMPACT an

CRASH patients with GCS 12 were fairly
comparable (Table 1). CRASH trial patier
were marginally older than in IMPACT, ar
admission motor scores were sometv
higher. Sixmonth mortality was 28% ir
IMPACT and 32% in CRASH, an
unfavorable outcomes occurred in nea
half of the patient$48% in IMPACT, 47%
in CRASH). Mortality was slightly lower ir
the placebo group of the selected CRA!
patients (mortality 98/3,287, 30%;
unfavorable outcome 1,524/3,287, 469
and in the patients from highcome
countries  (mortality 405/1,588, 26%
unfavorable outcome 747/1,588[%).

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

An increase in age equal to the interquar
range (24 y) was associated wi
approximately a doubling of the risk of po
outcome. A poor outcome occurre
especially for those with motor scores
(none) or 2 (extension). Pupillary reactivit
hypoxia, ad hypotension also had stror
prognostic effects.

CT classifications showing mass lesions
signs of raised Intracraali Pressure (C1
class Il to VI) had similar increases in rit
as the presence of tSAH (OR around 2).
EDH was a relatively favorable sign on
CT (compared to not having an EDH «
CT). Higher glucose levels and lower F
levels wereassociated with poaoutcomes,
but effects were more moderate than,

example, for age.

B' dz h fsd3 todats® dz'
ofdzdeoz o' CE.
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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 percentile) 30 (21-45) 32 (23-47)
Motor score Nane (1} 1,395 (16%) 785 (12%)
Extension (2) 1,042 (12%) 515 (8%)
Abnomal 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%) 1224 (18%)
Good recovery 2,761 (32%) 2318 (35%)

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

a. Selected for GCS < /=12

b. CT classification: |, no visible intracranial pathology on €&n; Il, midline shift 05 mm; I, cisterns compresset
or absent with midline shifti® mm; IV, midline shift > 5 mm; V, any lesion surgically evacuated; VI, high

mixed-density lesion > 25 mm, not surgically evacuated.
c. Vegetative and severe disatyilwere not separately recorded in CRASH.
NA, not available.d0i:10.1371/journal.pmed.0050165.t001
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A simple score chart for the sequent
application of the models is presented
Figure 1, which can be u$én combination
with Figure 2 to obtain approximai
predictions for individual patients. Fc
example, a 3%-old patient, with a motol
score of 3 (abnormal flexion), and bo
pupils reacting, has a core model score
1+4+0=5 points. According to lgure 2,
this score corresponds to risks of mortal
and unfavorable outcome of approximate
20% and 50%, respectively.
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Table 2. ORs were calculated with logistic regression for the 6 mo GOS with five categories (proportional odds anabys)s, see

a. Core plus hypoxia, hypotension, and CT characteristics.
b. Extended plus glucose and Hb.

c. CT classification: I, no visible intracranial pathology on CT scan; Il, midline shtrAm; IlI, cisterns compressed or absent wi
midline shift @ 5 mm; IV, midlineshift > 5 mm; V, any lesion surgically evacuated; VI, highmixeddensity lesion > 25 mm, noi

surgically evacuated. In the analysis,
doi:10.1371/journal.pmed.0050165.t002
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IV were combined, as well
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If this patient had suffered from hypoxia b
not hypotension before admission, and -
CT showed a mass lesion and tSAH, |
extended model score becomes 5 fordbiee
model+ 1 + 2 + 2 + 0 = 10 points. The
corresponding risks are approximately 4(
for mortality and 70% for unfavorable
outcome. When glucose is 10 mmol/l and
11 g/dl, the lab model score increases by
2 to 14 points, which corresponds to sligh
higher predictions of mortality an
unfavorable outcome than those estima
with the extended modéFigure 3).
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