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Long Term Neurological Outcomes of
Patients with Neonatal Hypoglycemia

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee:: Symptomatic hypoglycemia in the newborn period is associated with long-term
neurodevelopmental impairments. The nature of the hypoglycemic insult and long term
neurodevelopmental outcomes and their relationship to brain injury patterns identified on  magnetic
resonance imaging were poorly defined. MMaatteerriiaall  aanndd  MMeetthhooddss:: Thirty nine patients with symptomatic
neonatal hypoglycemia were included in the study.  For the assessment of psychomotor development,
percentage of developmental age was determined by Denver Developmental Screening test and Wechsler
intelligence scale for children. All patients underwent magnetic resonance imaging as part of the follow-
up. RReessuullttss:: Half of the patients had symptomatic partial epilepsy, six of them were medically intractable.
Four children in the sample had language-cognitive delay, 5 children had fine motor development delay,
none had gross motor development delay, and one of the children had social skills-self care development
delay. There was no relationship between neurologic sequelaes and glucose levels. Ten patients suffered
from visual impairment; four of them had optic atrophy, three had cortical blindness, three had alternating
exotrophia. Sixteen patients demonstrated occipital lob injury, nine had parieto-occipital and five had
parietal gliosis or volume loss. Imaging findings were normal in 5 patients. There was no relationship
between magnetic resonance imaging findings and glucose levels. CCoonncclluussiioonn:: Neonatal hypoglycemia
seems to play an important role in the development delay, especially on language-cognitive and fine motor
development. Epilepsy, mental motor retardation, and visual impairments and are the most commonly
reported outcomes associated with neonatal hypoglycemia Prompt recognition and treatment of neonatal
hypoglycemia is essential to prevent and minimize future neurological sequelae. The patterns of injury
associated with symptomatic neonatal hypoglycemia are more diverse and common than reported
previously.

KKeeyy  WWoorrddss::  Infant, newborn; hypoglycemia; magnetic resonance imaging

ÖÖZZEETT  AAmmaaçç:: Neonatal semptomatik hipoglisemisi uzun dönem nörolojik gelişimsel bozukluklarla ilişkilidir.
Hipoglisemik olayın niteliği, uzun dönem nörogelişimsel sonuçlar ve manyetik rezonans görüntülemede
beyin hasarının şekli ile ilişkisi çok iyi tanımlanmamıştır. GGeerreeçç  vvee  YYöönntteemmlleerr:: Çalışmaya neonatal
dönemde semptomatik hipoglisemi tanısı alan 39 hasta dahil edildi. Psikomotor gelişim değerlendirmesi için
gelişimel yaş yüzdesi Denver Gelişimsel Tarama Testi ve Wecshler zeka ölçeği ile yapıldı.  Bütün hastalara
takiplerinin bir parçası olarak manyetik rezonans görüntüleme yapıldı. BBuullgguullaarr:: Hastaların yarısında semp-
tomatik parsiyel epilepsi vardı, altısı tanesi tedaviye dirençli idi. Çalışmaya dahil edilen hastaların 4’ünde
dil alanında gecikme, 5’inde ince motor gelişme geriliği vardı. Kaba motor gelişme geriliği olan yoktu ve bir
hastada sosyal-kişisel bakım becerilerinde bozukluk vardı. Nörolojik sekeller ve kan şekeri seviyeleri
arasında ilişki yoktu. On hastada görme bozukluğu; 4’ünde optik atrofi, 3’ünde kortikal körlük ve 3’ünde
alternan ekzotropia mevcuttu. On altı hastada oksipital lob hasarı, 9 hastada parietooksipital ve 5 hastada
gliyozis veya hacim kaybı mevcuttu. Beş hastanın ise görüntüleme bulguları normaldi. Manyetik rezonans
görüntüleme bulguları ile klinik bulgular arasında bir ilişki yoktu. SSoonnuuçç:: Neonatal hipoglisemi özellikle dil
ve ince motor gelişim alanında olmak üzere psikososyal gelişimde önemli rol oynar. Epilepsi, mental re-
tardasyon ve görme bozuklukları neonatal hipoglisemi ile ilişkili en sık bildirilen bozukluklardır. Gele-
cekteki nörolojik sekelleri önlemek ve en aza indirmek açısından neonatal hipogliseminin acil tanı ve tedavi
edilmesi gerekmektedir. Neonatal hipoglisemi ile ilişkili hasar paternleri daha önce bildirilenlerden daha
yaygın ve çeşitlidir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Bebek, yenidoğan; hipoglisemi; manyetik rezonans görüntüleme
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ypogl yce mi a is one of the most com mon
cli ni cal ca re is su es in new borns. Hypogl -
yce mi a is as so ci a ted with acu te ne u ro lo gi -

cal dysfunc ti on in a sig ni fi cant ma jo rity.1-4 In-
cre a sing evi den ce in di ca tes that ne o na tal hypogl -
yce mi a has al so be en as so ci a ted with long-term ne -
u ro lo gi cal ef fects. Ce reb ral palsy, le ar ning di sa-
bi li ti es, men tal re tar da ti on, in trac tab le epi lepsy, vi-
su al dis tur ban ce, and ne u ropsy chi atry di sor ders
can be se en in the prog no ses of sympto ma tic in-
fants. Mag ne tic re so nan ce ima ging (MRI) des cri bes
a pat tern of hypogl yce mi a-in du ced in jury af fec ting
pre do mi nantly the oc ci pi tal lo bes and pos te ri or pa -
ri e to tem po ral re gi ons.5-7 Long-term fol low-up re-
gar ding the cli ni cal and ra di o lo gi cal da ta of ne o-
na tal hypogl yce mi a ca ses in the li te ra tu re are li mi -
ted,5-12 and to our know led ge our study is the one of
the most ex ten si ve se ri es to da te.

The ob ject of the pre sent study is to in ves ti ga -
te the long term ef fects of ne o na tal hypogl yce mi a
on pschyco mo tor de ve lop ment and ra di o lo gi cal
bra in in jury in a lar ge gro up of pa ti ents. 

MA TE RI AL AND MET HODS
In fants who we re re fer red to the Dıs ka pı Chil-
dren’s Hos pi tal af ter ≥1 epi so de of hypogl yce mi a
bet we en Ja nu ary 2000 and De cem ber 2005 and fol-
lo wed up in the Pa e di at ric Ne u ro logy Clinic, we re
iden ti fi ed. Study entry cri te ri a we re (1) ≥1 do cu -
men ted epi so de of sympto ma tic hypogl yce mi a
(blo od or plas ma glu co se con cen tra ti on of ≤2.6
mmol/L) du ring the first post na tal month, (2) be ing
fol lo wed up in pe di at ric ne u ro logy clinic of Dıs ka -
pı Chil dren’s Hos pi tal  pro perly, (3) MRI at post-
na tal age of >4 we eks. Exc lu si on cri te ri a we re
con ge ni tal in fec ti ons, ma jor bra in or ot her mal for -
ma ti ons, mul tip le dysmorp hic fe a tu res, chro mo so -
mal ab nor ma li ti es, and evi den ce of se ve re hypo xic
isc he mic en cep ha lo pathy. A to tal of 39 pa ti ents
with sympto ma tic ne o na tal hypogl yce mi a as so ci a -
ted with epi lepsy, ce reb ral palsy, men tal re tar da ti -
on, vi su al ab nor ma li ti es, mic ro cep haly, ne u ro-
psy chi at ric ab nor ma li ti es we re in ves ti ga ted. Pa ti -
ents in whom hypogl yce mi a was de tec ted but who
had no ne u ro lo gi cal se qu e la e in the ir ini ti al in ves -
ti ga ti on we re not inc lu ded in the study. We dis co -

ve red from the re cords that, du ring the sa me pe ri -
od, 71 ca ses we re al so be ing fol lo wed up be ca u se of
both sympto ma tic and asym pto ma tic re a sons in our
Ne o na tal In ten si ve Ca re Unit. Af ter be ing disc har -
ged, they did not co me to ro u ti ne fol low-up exa -
mi na ti ons.  Of the se pa ti ents, we re con tac ted.
Ho we ver, only 18 app li ed to the hos pi tal for fol-
low-up. No pat ho logy was de tec ted in the ir ne u ro -
lo gi cal exa mi na ti on. 

Both the MRI and cli ni cal re cords of 39 pa ti -
ents with ne o na tal hypogl yce mi a we re re vi e wed
ret ros pec ti vely. Pa ti ents in the study ran ged in age
from 2 to 9 ye ars at MRI. Pa ti ents fi les we re exa -
mi ned with spe ci fic at ten ti on to the fol lo wing: pre -
sen ce or ab sen ce of any type of se i zu re; pre sen ce
or ab sen ce of mo tor de fi cit, de ve lop men tal le vel
and le vel of spe ech de ve lop ment. The cli ni cal co ur -
se and re sults of fol low-up exa mi na ti ons we re re vi -
e wed, with at ten ti on to pe ri na tal pa ra me ters such
as Ap gar sco re, um bi li cal ar tery pH, ba se de fi cit,
and the pre sen ce of signs and symptoms of ne o na -
tal hypogl yce mi a wit hin the first few days of li fe.
All ne u ro lo gi cal exa mi na ti ons we re per for med by
an ex pe ri en ced pe di at ric ne u ro lo gist who was blin -
ded to the fin dings of the mag ne tic re so nan ce stu -
di es. For the as sess ment of psycho mo tor de ve lop-
ment, per cen ta ge of de ve lop men tal age was de ter -
mi ned by Den ver De ve lop men tal Scre e ning test
and Wech sler in tel li gen ce sca le for chil dren. Pa ti -
ents un der went mag ne tic re so nan ce ima ging as
part of the fol low-up. 

MRI at a fi eld strength of 1.5 T was per for med
on each pa ti ent. They we re se da ted by using orally
ad mi nis te red chlo ral hydra te (30-50 mg/kg). Mi ni -
mal ima ge ac qu i si ti on inc lu ded a T1-we igh ted se-
qu en ce in the trans ver se and sa git tal pla nes and a
T2-we igh ted se qu en ce in the trans ver se pla ne. The
lo ca ti ons and the deg re e of ab nor mal sig nal wit hin
the bra in we re re cor ded. The bra in was al so exa -
mi ned for the pre sen ce of any mal for ma ti on or ab-
nor ma lity. 

Con trast agents we re not ad mi nis te red to any
of the pa ti ents in this study. 

Mag ne tic re so nan ce ima ges of all pa ti ents we -
re re vi e wed se pa ra tely by the sa me ra di o lo gist, wit -

Ebru ARHAN et al LONG TERM NEUROLOGICAL OUTCOMES OF PATIENTS WITH NEONATAL HYPOGLYCEMIA

Turkiye Klinikleri J Pediatr 2011;20(4)276



ho ut know led ge of the cli ni cal his tory of the pa ti -
ents. The cli ni ci ans we re not awa re of the re sults of
the ima ging fin dings. Elec tro en cep ha log raphy was
per for med using Ni hon Koh den 4421 EEG de vi ce,
and the re sults we re eva lu a ted by the sa me pe di at -
ric ne u ro lo gist (AG). Sle ep and wa ke ful ness in te -
ric tal elec tro en cep ha log rams we re per for med using
the 10-20 in ter na ti o nal system.

STA TIS TICAL ANALY SIS 

Da ta we re analy sed by Sta tis ti cal Pac ka ge for the
So ci al Sci en ces for Win dows, ver si on 13.0. The χ2
test was used to test for in de pen den ce bet we en
rows and co lumns (glu co se le vels and mag ne tic re -
so nan ce ima ging fin dings, ad mis si on ti me and glu-
co se le vels, ne u ro lo gi cal se qu e la e and glu co se
le vels) of a con tin gency tab le. The com pa ri son of
the as so ci a ti on of ne o na tal hypog lyce mi a and psy-
cho mo tor de ve lop ment was tes ted using the Fis -
her’s exact test. Dic ho to mo us va ri ab les we re
com pa red using the chi-squ a re test with Ya tes’
con ti nu ity cor rec ti on (or Fis her’s exact test, whe -
re ap prop ri a te). To be ab le to es ti ma te odds ra ti os,
1 was ad ded to each cell in the con tin gency tab les
that con ta i ned an empty cell. Con ti nu o us va ri ab -
les we re analy zed with the t test or the Mann-
Whit ney U test, when ap prop ri a te. A p va lu e <
0.05 was con si de red to be sta tis ti cally sig ni fi -
cant.

RE SULTS

PA TI ENT’S DE MOG RAP HICS

Of the 39 pa ti ents, 22 we re ma le and 17 we re fe ma -
le. Ges ta ti o nal ages ran ged from 32 to 41 we eks
(me an ± SD, 37.89 ± 2.43 we eks), and birth we ights
ran ged from 1800 to 4000 g (3071.79 ± 568.88 g).
The ages at the ti me of mag ne tic re so nan ce ima -
ging and ne u ro de ve lop men tal as sess ment ran ged
bet we en 2 to 9 ye ars. 

HYPOGL YCE MIA CHA RAC TE RIS TICS

Blo od glu co se le vels of pa ti ents on ad mis si on to the
hos pi tal we re as fol lows: 10 to 20 mg/dL (me di an
16 mg/dL) in 8, 20 to 30 mg/dL (me di an 26 mg/dL)
in 6, 30 to 40 mg/dL (me di an 34 mg/dL) in 17, 40 to
50 mg/dL (me di an 44 mg/dL) in 8. 17 pa ti ents we -

re ad mit ted wit hin 24 ho urs, 12 bet we en 24 and 48
ho urs, 6 bet we en 48 and 72 ho urs, 4 bet we en 72
and 96 ho urs. The re was not any re la ti ons hip bet -
we en ad mis si on ti me and glu co se le vels (p > .05).
All ex hi bi ted signs of hypogl yc e mi a, cha rac te ri sed
by po or suc king abi lity (n:20), se i zu res (n:4), ap nea
(n:11) and ir ri ta bi lity (n:4) (Tab le 1). Eti o lo gic fac-
tors and con di ti ons ac com pan ying hypogl yce mi a
le a ding to hypogl yce mi a we re gra de I asph yxi a in
3 pa ti ents, pre ma tu rity in 11, hyper bi li ru bi ne mi a
in 8, sep sis in 2, exc han ge trans fu si on in 2, con ge -
ni tal he art di se a se in 1, pre ec lamp si a and ec lamp -
si a in 3, in tra u te ri ne growth re tar da ti on in 4,
di a be tic mot her in 7 and oli gohy dram ni os in 1 ca -
se. Ot her re a sons de tec ted in eti o logy we re iso la -
ted cor ti sol de fi ci ency in 7 pa ti ents; tran si ent
hype rin su li nism in 3; hypoth yro id in 2; hype ram -
mo ne mi a, hype rin su li nism, hypogl yce mi a syndro -
mes in 2; and ne si di ob las to sis in 2. Tran si ent
hype rin su li nism of the new born was di ag no sed in
two pa ti ents and they we re even tu ally star ted on
di a zo xi de fol lo wing glu co se in fu si ons and ste ro id
tre at ment. Con ge ni tal ad re nal hyperp la si a was de-
tec ted in two pa ti ents and mi ne ra lo kor ti ko id the r-
apy was gi ven and they were fol lo wed at Pe di at ric
En doc ri no logy Clinic. Con di ti ons ac com pan ying
hypogl yce mi a were shown in Tab le 2.
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Hypoglycemia features n(%)

Presentation 

Poor sucking ability 20( 51.2)

Seizures 4( 10,2)

Apnea 11(28.2)

Irritability 4(10.2)

Concomittant diagnosis

Hypoxic ischemic encephalopathy 3(7.6)

Intrauterin growth retardation 4 (10.2)

Prematurity 11(28.2)

Hyperbilluribinemia 8(20.4)

Sepsis 2(5.1)

Exchange transfusion 7(17.9)

Oligohydroamniosis 1(2.56)

Transient hyperinsulinism 2(5.1)

Congenital adrenal hyperplasia 2(5.1)

TABLE 1: Hypoglycemia characteristics of the patients.



MAG NE TIC RE SO NAN CE IMA GING RE SULTS

The most cha rac te ris tic re sult on exa mi na ti on of
the MRI fin dings was ab nor mally high in ten sity on
T2-we igh ted ima ges in the pe ri ven tri cu lar de ep
whi te mat ter and/or ad ja cent at rophy in the ce reb -
ral cor tex with loss of gray whi te mat ter dif fe ren -
ti a ti on in the oc ci pi tal re gi on in 16 pa ti ents and in
the  pa ri e to oc ci pi tal lo bes in 9 (Fi gu re 1 and 2). Pa -
ri e tal in vol ve ment was se en in 5 pa ti ents. Ima ging
fin dings we re nor mal in 5 pa ti ents. Two pa ti ents
sho wed cystic en cep ha lo ma la ci a. Two pa ti ents had
pe ri ven tri cu lar le u ko ma la ci a. Pos te ri or fos sa struc-
tu res and ba sal gang li as ap pe a red nor mal in all pa-
ti ents. The re we re no re la ti ons hips bet we en
mag ne tic re so nan ce ima ging fin dings and glu co se
le vels (p > .05) (Tab le 2). The re was no re la ti ons hip
bet we en ne u ro lo gic se qu e la e and mag ne tic re so -
nan ce ima ging fin dings (Tab le 3).

NE U RO LO GI CAL SE QU E LA

Fo ur chil dren in the samp le had lan gu a ge-cog ni ti -
ve de lay, 5 chil dren had fi ne mo tor de ve lop ment
de lay, no ne had gross mo tor de ve lop ment de lay,
and one of the chil dren had so ci al skills-self ca re
de ve lop ment de lay. The ne u ro lo gi cal se qu e la e de-
tec ted we re men tal mo tor re tar da ti on and mic ro -
cep haly in 5 pa ti ents; men tal mo tor re tar da ti on and
epi lepsy in 5; epi lepsy in 13; men tal mo tor re tar -
da ti on in 7; at ten ti on de fi ci ency hype rac ti vity di s-
or ders in 2; mic ro cep haly in 4, and au tis tic
be ha vi o ur in 4. The re we re no re la ti ons hips bet -
we en ne u ro lo gic se qu e la e and glu co se le vels (p
< .05; Tab le 4).

Eigh te en pa ti ents had ab nor mal EEG fe a tu res.
Com mon EEG fe a tu res we re epi lep ti form ac ti vity
ori gi na ting from oc ci pi tal(n:12), pa ri e tal(n:2) and
pa ri e to-oc ci pi tal re gi ons(n:4). Twel ve pa ti ents had
sympto ma tic par ti al epi lepsy, six we re me di cally
in trac tab le. Fi ve pa ti ents had Len nox-Gas ta tut syn-
dro me with com pa tib le EEG fin dings. 

Oph thal mo lo gic se qu e la e we re pre sent in ten
pa ti ents; fo ur of them had op tic at rophy, thre e had
cor ti cal blind ness,  thre e had al ter na ting exot rop -
hi a.  
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Glucose levels ( mg/dl)

10-20 (n:8) 20-30 (n:6) 30-40 (n:17) 40-50 (n:8)

Magnetic resonance imaging findings 

Occipital region (n:16) 4 3 6 3

Parietooccipital region(n:9) 2 1 5 1

Parietal region (n:5) 1 2 2 -

Multicystic encephalomalacia (n:2) - - 1 1

Periventricular encephalomalacia (n:2) 1 - 1 -

Normal (n:5) - - 2 3

TABLE 2: Magnetic resonance imaging findings and glucose levels

FI GU RE 1: T2 we igh ted axi al mag ne tic re so nan ce shows mar ked at rophy in
the pa ri e tal and oc ci pi tal cor tex and un derl ying ce reb ral whi te mat ter.



DIS CUS SI ON
This is one of the few stu di es of a lar ge co hort of
new borns with hypogl yce mi a that as ses ses mag ne -

tic re so nan ce ima ging in jury pat terns, cli ni cal pre-
sen ta ti ons and ne u ro de ve lop men tal out co mes. In
li ne with pre vi o us re ports, most of our pa ti ents
sho wed dif fu se bra in da ma ge, with the most se ve -
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Neurological outcome

MMR+Microcephaly (n:5) MMR+epilepsy (n:5) Epilepsy(n:13) MMR(n:7) ADHD(n:2) Microcephaly (n:4) Autism(n:3)

Glucose levels 

10- 20(8) 2 1 3 1 - 1 -

20-30(6) 1 1 2 - 1 - 1

30-40(17) 2 2 6 3 1 2 1

40-50(8) - 1 2 3 - 1 1

Neurological outcomes

Motor mental Motor mental Motor Attention  

retardation+ retardation + mental deficiency hyperactivity 

Microcephaly Epilepsy Epilepsy etardation syndrome Microcephaly Autism

Magnetic resonance imaging findings

Occipital region (n:16) 3 3 6 2 1 1 -

Parietooccipital region(n:9) 1 1 2 1 1 2 1

Parietal region(n:5) - - 2 2 - 1 -

Multicytic encephalomalacia(n: 2) - 1 1 - - - -

Perventricular leucomalacia(n:2) - - 1 1 - - -

Normal(n:5) 1 - 1 1 - - 2

TABLE 3: Magnetic resonance imaging findings and neurological outcomes.

FIGURE 2: T2 weighted A. and  FLAIR B. imagings showing hyperintensity in medial occipital lobes.

TABLE 4: Glucose levels and neurological outcomes.

MMR: Mental motor retardation, ADHD: Affention deficiency hyperactivity syndrome.



re in jury lo ca li zed pri ma rily to the oc ci pi tal and pa -
ri e tal cor tex of the bra in.10,13-15 Bar ko vich et al. re-
por ted a spe ci fic pat tern of in jury in ne o na tal
hypogl yce mi a in fi ve new born in fants sho wing dif-
fu se cor ti cal and sub cor ti cal whi te mat ter da ma ge
af fec ting pa ri e tal and oc ci pi tal lo bes most se ve -
rely.15 Yal ni zog lu et al re por ted pa ti ents with typ-
i cal ne u ro i ma ging fe a tu res fol lo wing ne o na tal
hypogl yce mi a.16 The ra ti o na le that the pa ri e tal and
oc ci pi tal lo bes are most se ve rely af fec ted is not ev-
i dent. One pos sib le re a son for the pat tern of da ma -
ge may re la te to the de ve lop ment of re cep tors for
ex ci ta tory ami no acids. Ex ces si ve re le a se of ex ci to -
to xins, par ti cu larly as par ta te, in to the synap tic cleft
re sults in the se lec ti ve de ath of the posts ynap tic ne -
u rons in sen si ti vity is re la ted to in cre a sed glu co se
de mands du e to in ten si ve axo nal growth and
synap to ge ne sis, which oc curs wit hin the oc ci pi tal
lo bes du ring the ne o na tal pe ri od. The se pro ces ses
are ex cep ti o nally sen si ti ve to glu co se ava i la bi -
lity.10,17 Alt ho ugh the oc ci pi tal lo bes can be in vol -
ved in mul tip le bra in in jury mec ha nisms, the
pat tern of bi la te ral oc ci pi tal cor ti cal in jury is qu i te
spe ci fic for ne o na tal hypogl yce mi a. In our study,
the most cha rac te ris tic MRI fin ding was are as of
ab nor mally high in ten sity on T2-we igh ted ima ges
in the pe ri ven tri cu lar de ep whi te mat ter and/or ad-
ja cent at rophy in the ce reb ral cor tex, with loss of
gray whi te mat ter dif fe ren ti a ti on in the oc ci pi tal
re gi on in 16 pa ti ents and in the  pa ri e to oc ci pi tal lo -
bes in 9. Pa ri e tal in vol ve ment was ob ser ved in 5
pa ti ents.

As ref lec ted in ot her stu di es, ne o na tal hypogl -
yce mi a was strongly as so ci a ted with im pa i red ne u -
ro lo gi cal de ve lop ment.5,11,12,16,18-20 Men tal re tar -
da ti on and mo tor clum si ness are the most re por ted
ne u ro lo gic se qu e la e in the fol low-up of new born
pa ti ents with hypogl yce mi a. Per et al. de tec ted cog-
ni ti ve func ti o nal di sor ders, be ha vi o ral and le ar ning
di sa bi li ti es in 44 of 60 pa ti ents.12 Most stu di es on
long-term out co me re port si mi lar in ci den ces of ne -
u ro lo gi cal im pa ir ment.5,11,18 Our pa ti ents had mild
to se ve re de ve lop men tal de lays, or le ar ning and be-
ha vi or prob lems with va ri ab le deg re e. Two of our
pa ti ents sho wed hype rac ti vity and at ten ti on prob-
lems, thre e had au tis tic fe a tu res.

Vi su al im pa ir ments and epi lepsy we re com-
mon, and both are re por ted out co mes as so ci a ted
with ne o na tal hypogl yce mi a.18,21 In li ne with the
li te ra tu re, our pa ti ents de ve lo ped epi lepsy as the
most com mon ne u ro lo gic prob lem. In trac tab le epi -
lepsy se ems to be the most im por tant prog nos tic
fac tor in the cli ni cal out co me of pa ti ents with ne -
o na tal hypogl yce mi a. Ap pro xi ma tely half of our
pa ti ents had epi lepsy, six we re me di cally in trac -
tab le. Fi ve pa ti ents had Len nox-Gas ta tut syndro me
with com pa tib le elec tro en cep ha log rap hic fin dings.
Mu ra ka mi et al de tec ted epi lepsy in 7 of 8 pa ti ents,
Yal ni zog lu et al. in 23 of 24, Al ka lay et al. in 12 of
17, Ca ra bal lo et al. in 12 of 15 (2 of whom we re re-
sis tant to an ti con vul sants drugs), Tra ill et al. in 2
of 2, and Men ni et al. in 16 of 90.7,11,13,18,21 The se fin -
dings sug gest that ne o na tal hypogl yce mi a may ca -
u se se ve re par ti al epi lepsy and this may be du e to
ad di ti o nal ne o na tal di sor ders ot her than hypogl -
yce mi a.

Be ca u se it is re cog ni zed that the re can be oc ci -
pi tal in jury af ter ne o na tal hypogl yce mi a, it was pos-
tu la ted that the re wo uld be a cor re la ti on with
ab nor mal early VEPs and la ter vi su al func ti on. Pre-
vi o us re ports fo und op tic ner ve hypop la si a as so ci a -
ted with ne o na tal hypogl yce mi a.22 In new born
pa ti ents who are af fec ted by hypogl yce mi a, vi su al
dis tur ban ce may be ob ser ved.16,18,20,21,23 In the pre s-
ent study, oph thal mo lo gic se qu e la e we re pre sent in
ten pa ti ents; fo ur of them had op tic at rophy, thre e
had cor ti cal blind ness, and thre e had al ter na ting
exot rop hi a. The ma jo rity of our pa ti ents with ab-
nor mal vi si on ha ve in vol ve ment of the oc ci pi tal
cor tex; ho we ver, so me with se ve re oc ci pi tal in jury
had ap pa rently nor mal vi su al de ve lop ment.

A li mi ta ti on of our study was that we can not
tell the exact on set, du ra ti on and se ve rity of hypo-
gl yce mi a. We can not ke ep out the pre sen ce of hy-
pogl yce mi a star ting ear li er in li fe with mild
symptoms that we re not re cog ni zed by the pa rents
or ca re gi vers be ca u se most of our pa ti ents we re
bro ught to the hos pi tal with po or suc king and ir ri -
ta bi lity on the first few days of li fe. Al so, most of
our pa ti ents had ad di ti o nal ne o na tal in sults that
might ha ve con tri bu ted to the ef fects of hypogl -
yce mi a in new born bra in. 
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CONC LU SI ON
Alt ho ugh the le vel of the glu co se le a ving se qu e -
la e is not exactly known, ne o na tal hypogl yce mi a
se ems to play an im por tant ro le in the psycho so -
ci al de ve lop ment de lay, es pe ci ally on lan gu a ge-
cog ni ti ve and fi ne mo tor de ve lop ment. Epi lepsy,
men tal mo tor re tar da ti on, and vi su al im pa ir ments
are the most com mon re por ted out co mes as so ci a -
ted with ne o na tal hypogl yce mi a. Prompt re cog -
ni ti on and tre at ment of ne o na tal hypogl yce mi a 
is es sen ti al to pre vent and mi ni mi ze fu tu re 
ne u ro lo gi cal se qu e la e. The pat terns of in jury 

as so ci a ted with sympto ma tic ne o na tal hypogl yce -
mi a are mo re di ver se than re por ted pre vi o usly.
The se re sults from a child ne u ro logy cen ter wo uld
be sub ject to a fol low up bi as. On the ba sis of 
our re sults, we sug gest that ad di ti o nal, pros pec ti -
ve stu di es are ne ces sary to de ter mi ne the tru e in-
ci den ce of ab nor mal ne u ro i ma ging stu di es and
sub se qu ent ad ver se ne u ro lo gic out co mes that re-
sult from ne o na tal hypogl yce mi a. The se fu tu re
stu di es will help to bet ter de li ne a te the as so ci a ti -
on bet we en low blo od glu co se con cen tra ti ons and
the du ra ti on of hypogl yce mi a le a ding to bra in da -
ma ge.
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