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Vad skall fungera for att vi sk=ll ca?

Eye

» Ogat OB
* Synnerven Optic tract
« Bakre synbanan

« Syncentrum

» Associativa bansystem

Optic chiasm

Lateral
geniculate
nucleus

Optic
radiation
Visual cortex
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Optiskt organ med hornhinna och lins som bryter ljuset
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Synnerven

Eye

Synkorsningen

Optic nerve

) Optic chiasm
Optic tract

Synstralningen

Lateral
geniculate
nucleus

Syncentrum

Optic
radiation
Visual cortex
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Visuell perception - Tolkning av synintryck

Vad och Var?

EL EN 2014
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For tidig fodsel:
fore 37( av 40) fullgangna gestationsveckor

och dgonproblem:
<1500 gram
< 1250 gram
< 32 veckor
< 31 veckor

EL

o
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| nyfoddhetsperioden:

Retinopathy of prematurity = ROP
=prematuritetsretinopati

Mild = stadium 1 och 2
Svar = stadium 3, 4 och 5
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Behandling:

Cryo = frysbehandling sedan slutet av 80-talet
Idag i forsta hand laserbehandling
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Vad hander senare i livet?

Prematur hela livet?

A Fielder, Editorial
Arch Ophthalmol 2005
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e Prematuritet och dgonproblem

Studier i tidig alder kan pavisa grava skador
synnedsattning
blindhet
brytningsfel

Studier i senare alder kan upptacka mer subtila skador

Vad ser prematurfodda senare i

UNIVERSITET ||Vet?

Populationsbaserad langtidsuppfoljning av
prematurfodda barn som tidigare screenats for

ROP

Nya Zealand Darlow et al-97

Danmark Fledelius-98
Storbritannien O’ Connor, Fielder et al-02
Sverige
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Vad ser prematurfodda senare i
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* 10-arsuppfdljning av prematurfédda barn,
tidigare inkluderade i en populationsbaserad
studie dver ROP- forekomsten

» Fodda i Stockholmsomradet 1988-1990

 Fodelsevikt 1500 gram eller mindre
Gestationsalder vid fodelsen 24-35 veckor

* 40% hade ROP

* 11% var kryobehandlade
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0.5ar |[1.5ar |254ar |3.5ar |10 ar
Lékare + + +
Ortoptist + + + + +
Visus + +
Strabism + + + + +
Stereo + + + + +
Cykloplegisk + + +
refraktion
Fundus + + +
Kontrastkanslighet +
Synfalt +
Fargsinne +
Frageformular +
Kontrollgrupp +
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Vid 10 ar undersoktes

+ 216 prematurfédda barn

» 217 barn fodda i normal tid, fédda i samma
omrade och under samma tidsperiod

* 199 barn kom till samtliga 3 lakarundersdkningar
dvs 6 manader, 2,5 och 10 ar
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Synskarpan
220/200 220/60 220/25 220/20
and and and and
<20/200 <20/60 <20/25 <20/20 <20/15 220/15 Total
Controls 0(0) 0(0) 1(0.5) 4(1.8) 35(16.1) 177(81.6) | 217
Prematures (total group) 3(1.4) 1(0.5) 6(2.8) 21(9.7) 70(32.2) 116(53.4) 217
No ROP 0(0) 1(0.7) 2(1.4) 8(5.6) 43(30.3) 88(62.0) 142
Mild ROP 0(0) 0(0) 1(2.7) 4(10.8) 16(43.2) 16(43.2) 37
Severe ROP, untreated 2(14.3) 0(0) 0(0) 2(14.3) 4(28.6) 6(42.9) 14
Cryotreated ROP 1(4.2) 0(0) 3(12.5) 7(29.2) 7(29.2) 6(25.0) 24

1.9% synskadade, halften pga ROP och halften pga synbaneskada

Arch Ophthalmol 2005;123:825-32.
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Synfalt

b
i g @ _@w  w
WS S -

Inskrankt synfélt hos de behandlade
barnen J Pediatr Ophthalmol Strabismus 2004;41:39-45.
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Synfalt

1 2 3 4

Nedsatt neural kapacitet hos de prematura
(antalet fungerande kanaler till hjarnan)

J Pediatr Ophthalmol Strabismus 2004;41:39-45.

2014-10-26



2014-10-26

UPPSALA
UNIVERSITET

Nedsatt kontrastkanslighet

24
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Br J Ophthalmol 2006;90:87- 90.
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Hogre prevalens av refraktionsfel

75
® = Controls
g No RO
E —Mild ROP
° 50 Sev. ROP,untreated
_‘2_' oo Cryotreated
S 34/130 ans
£ 25 262%) guz  (267%)
o 20.9%
x 171217 %

(7.8%)
O,

v
=~ 8% = 30%
Refraktionsfel vid 2,5 ar, men €] vid 6 man, kunde predicera refraktionsfel

vid 10 ar Arch Ophthalmol 2003;121:1430-1436.
Arch Ophthalmol 2005;123:1404-1411
Arch Ophthalmol 2006;124:1608-1614 .
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Hogre prevalens av skelning

I
?

9125 1 Control group

;\: 304 Il Total premature group
5 o No ROP

g w0l Mild ROP

§ 35216 == Severe ROP, untreated
},:-,- o S a3 [0 Cryotreated ROP

71217

o
I

= 3% = 16%

J Pediatr Ophthalmol Strabismus. 2006;43:346-52.
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Hogre prevalens av skelning

Lost cases  New cases  Total number of strabismus
6 months 18
18 months |10 5 13
30 months |0 4 17
42 months |2 6 21
10 years [0 14 35

J Pediatr Ophthalmol Strabismus. 2006;43:346-52.
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Visuell dysfunktion vid 10 ar

synskarpa < 0.8 (= 0.1 logMAR)
skelning

subnormal kontrastkanslighet

25% hade visuell dysfunktion

J AAPOS 2008;12:157-162.
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Total cohort |“visual no “visual p-value
dysfunction”  |dysfunction”
No. 199 49 150
M/F 95/104 27/22 68/82
GA (SD) 29.1 28.6 29.3
(2.3) (2.3) (2.3)
BW (SD) 1163 1121 1177
(221) (224) (219)
No ROP 118 23 95
(59.3%) (46.9%) (63.3%)
Mild ROP M 9 32
(20.6%) (18.4%) (21.3%)
Severe ROP, (16 4 12
untreated (8.0%) (8.2%) (8.0%)
Cryotreated 24 13 11 0.004
ROP (12.1%) (26.5%) (7.3%)
Neurological |31 15 16 <0.001
complications |(15.6%) (30.6%) (10.6%)
at25y
Schoolproblem [76/192 29/47 47/147 <0.001
at10y (40.0%) (64.4%) (40.0%)
J AAPOS 2008;12:157-162.
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37% (18/49) av de med "visuell dysfunktion”

hade varken behandlad ROP eller neurologisk komplikation

Vad ar orsaken?

Nathinnan?

Synbanan?

Vad ser prematurfodda senare i

UPPSALA
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Nathinnan?
Funktionen — ERG

Strukturen — OCT = optical coherence tomography

2014-10-26
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Optical coherence tomography
Liknar ultraljud
Kortvagigt nara infrarétt ljus — mater tiden for reflekterat ljus

Flera A-scan bygger upp en "pseudohistologisk” B-scan
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NFL

IPL

INL

OPL
ONL
ELM
Photorec
RPE

2014-10-26
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Kvantitativa matningar av nathinnans tjocklek

Courtesy
U Eriksson

2014-10-26
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Stratus OCT
6 B- scans
512 A-scans

Fast protocol:
128 A-scans
1.92 sec

Courtesy U Eriksson

&
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UNIVERSITET OCT—maCUIa map
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9 EDTRS areas

U ErikssO

OCT-macula map
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=STRATUS OCT =181
Fle Patient Scan Analysis Data Options Help
Gilels| 8l 2 Bl
RETINAL THICKNESS/VOLUME ANALYSIS
OD OS
Mep
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| |
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Wi OCT- RNFL

3.4 mm circular scan

/ Algorithm identifierar
inre och yttre begransningen
av RNFL

2014-10-26
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Kan med férdel anvandas pa barn:

Icke invasivt
Ingen kontakt
Gar fort

OCT-apparaten har inget
normalmaterial for barn!
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56 barn fddda i normal tid (> 37 w) med

% normal fédelsevikt (> 2500 g)
5-16 &r, medel 10.1 (SD 3.0)
(18)

Acta Ophthalmol 2009;87:725-30.

2014-10-26
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CV= variationskoeffecient

i h Acta Ophthalmol 2009;87:725-30.
ICC= intraclass korrelation

UPPSALA

Wi OCT- RNFL

120 Signal Strength (Max 10) 10

microns
g 8388
? 135
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OCT- RNFL

microns

1104

100 Superior

07 Nasal

80

70 Inferior

60 Average RNFL
50

CV (SD)

Temporal

5.4% (3.1)

5.6% (3.5)

7.9% (5.1)

4.5% (2.6)

2.9% (1.8)

TEMP suP NAS INF

Icc 95% confidence
interval
Temporal 0.83 0.75-0.89
Superior 0.80 0.70-0.87
Acta Ophthalmol 2011;89:151-158. | Nasal 0.74 0.63-0.83
Inferior 0.77 0.66-0.85
Average RNFL 0.85 0.78-0.91
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Vad ser prematurfodda senare i

livet?

68 for tidigt fodda barn undersoktes

vid 5-15 ars alder

Gestationsalder (GA) < 32 veckor

Medelvarde 28 veckor (range 22-32)
Medelfodelsevikt (BW) 1274 grams

(range 453-2510)

2014-10-26
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Fullgangna n=56 Prematurfédda n=68

Br J Ophthalmol. 2011 Jun;95(6):799-803
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3009
Prematurer

250 .
2 Fullgangna
8
E

2004

150- T T T T T T T

temporal macula foveal mean nasal macula
——-fovea---——-—

Br J Ophthalmol. 2011 Jun;95(6):799-803

2014-10-26
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300 -
250 1

200 4

central macular thickness (um) =

150

21 22 23 24 25 26 27 28 29 30 31 32 33
gestational age at birth (weeks)

Br J Ophthalmol. 2011 Jun;95(6):799-803
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Average RNFL thickness (um)
=1
Qo

HT)

.
60

Controis Preterm - no ROP  Preterm - mid ROP Preterm - severe ROP

Br J Ophthalmol 2012;96:956-60.

2014-10-26
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Heidelberg Retina Tomograph HRT

Scanninglaser som bygger upp 3-dimentionella
bilder av synnervshuvudet

et HRT — Synnervshuvudet och RNFL

Synnervshuvudets kontur ritas ut
Manuellt

Disc area (DA)

Cup area (CA)

Rim area (RA)

Rim disc ratio (RDr)
RNFL

2014-10-26
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eyes. assessed with Heidelbera retina tomography.

Table 1. Mean values of topographical parameters of the optic nerve head, and the repeatabil-
ity expressed as coefficient of variance (CV) and intraclass correlation (ICC) in 54 randomized

CV mean
Mean (SD) Range (SD) 1CC (CT)

Disc area (mm’) 216 (047) 1.15-3.09 0 10

Cup area {mm’) 0.41 (D33)*>* 0.00-1.37 89% (16) 0.9 {0.9%-1.0)
Rim area (mm®) 175 (039P**  092-2.59  1.8% (2.6) 0.99 {0.99-1.0)
Cup/disc area ratio 018 (013 0.00-0.49  9.3% (10) 098 097-0.9)
Rim/disc area ratio 0.82 (0.13)* 0.51-1.00 18% (2.T) 0.98 {097-0.99)
Cup volume (mm*) 0.00 [0.13)*+* 0.00-0.58 21% (41) 098 (0.97-0.99)
Rim volume {mm®) 041 (017 0.12-1.01 6.2% (7.3) 095 (©92-0.97)
Mean cop depth (mm) 016 (DR 004041 4.4% (38) 0.99 (098-0.99)
Maximum cup depth (mm) 0.49 (021 0.10-0.88 4.6% (3.6) 0.99 (098-0.99)
Height variation (mm) 0.32 {0.09) 017056  78% (15 0.90 (0.84-0.94)
Cup shape measure (mm) —0.24 {0.08) 043100 -12% (24) 092 (0,£7-0.95)
Mean RNFL thickness (mm)' 0.21 {005 013034 5.7% (8.1) 088 (0.82-0.93)

Correlation with disc arca.
*p < 005 % p < 0.0l and *** p < D.001.
¥ Larsson et al. 2009,

Acta Ophthalmol 2011 Dec;89(8):755-8

SD = standard deviation; CI = confidence interval and RNFL = retinal nerve fibre layer.

& Vad ser prematurfodda senare |
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Trots strukturella skillnader uppmatt med OCT och HRT
fanns ingen saker korrelation med synskarpan

Funktionen i tappar och stavar?

2014-10-26
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OCT (3)
2002

Courtesy U Eriksson

STRATUS
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Right eye Left eye

Mean values (SD) um Mean values (SD) um

no =14 no =11

Cirrus Stratus Cirrus Stratus
Al 258 (13) 200 (12) 258 (10) 201 (8.1)
A2 328 (17) 283 (13) 330 (17) 282 (12)
A3 316 (18) 269 (14) 314 (16) 267 (13)
A4 325 (17) 280 (14) 324 (18) 280 (15)
A5 330 (16) 280 (12) 330 (18) 279 (13)
A6 288 (16) 247 (14) 290 (18) 249 (14)
A7 271 (17) 233 (14) 271 (17) 229 (14)
A8 278 (18) 243 (16) 276 (17) 242 (15)
A9 306 (17) 264 (15) 306 (17) 264 (15)

no=number

SD=standard deviation

Cirrus mater ca 30% tjockare makula

2014-10-26
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58 fullgangna barn fédda i
normal tid

o

5-15 ar
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Tillforlitligheten
Area CoV (%) 1cc cr
SD (%) (LB UB)
Al 1.01 0.91 0.968 0.948 - 0.981
A2 0.84 0.78 0.956 0.931-0.973
A3 0.86 0.87 0.952 0.925-0.970
Ad 1.20 2.85 0.953 0.925 - 0.970
- AS 0.74 0.72 0.968 0.950 - 0.980
Samma undersokare T 0
A 98 949 920 -
Al 5 X 929 890 -
A 6 975 961 -
CV. 3 4 968 948 -
CAT 2 .52 .970 .961 -
Area CoV (%) 1cc a
SD (LB-UB)
Ollka undersokare Al 002 078 0973 0954 0084
A2 1.20 0.86 0.916 0.861 - 0.950
A3 1.05 0.82 0.935 0.892 - 0.961
Ad 1.23 1.49 0.857 0.769 - 0.914
AS 0.99 0.75 0.948 0.913-0.969
A6 7 05 2 791 - 23
A7 92 7 863 - 5
A8 02 .904 40 -
A9 90 .925 75 -
CV 70 .936 92 -
CAT 68 .939 .896 -

27
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De flesta ser och fungerar bra, men det finns en
skillnad mot barn fédda i normal tid

Finns kommande studier dar allt mer prematura barn
undersoks

Framtiden?

Tack till medarbetare!
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BOSS-gruppen i Ubpsala

28
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Tack till Sigvard och Marianne Bernadottes

ursan — Forskningsstiftelse for Barndgonvard!
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Sigvard & Marianne Bernadotte

Sigvard & Marianne Bernadottes
Research Foundation

Forskningsstiftelse

or or
Barndgonvird Children Eye Care

Dr Eva Larsson
Inst for neurovetenskap
Enheten for oftalmiatrik
Akademiska sjukhuset
75185 UPPSALA

Styrelsen for stiftelsen har hiirmed glidijen meddela att Du tilldelats 15 000 kr som
forskarstipendium.

Medlen kan rekvireras frin SEB Enskilda Banken, Stiftelser och Firetag, att. Kamrer Jonas
Blomberg, 106 40 STOCKHOLM. Var god ange p vilket konto Du vill att medlen skall insittas.

Huddinge den 7 juli 1999

Gunnar Lennerstrand % ] N -
Ordfrande Ay 2

/Ulla-Britt Peterson
Inst sekr

Stort Tack!
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Inbjudan til sammankomst
foe uateining av
Maistnc Reruedotic medali

Marianne Bermadoties pris 2014
Cersrunin dger ran § Wallewbergsaten, Nebol Forum,
obils v 1, Karolinska lnsiituict, StocShofos
tarwiayen e 11 septewber 2004, W 16,30 - c:a 15,00
PROGRAM

1630 Gn Marianne Bernadotte lsar vSlkomnen

1635 Udelning we Marianme Bernuilotte medalf
Frofessar Jan ¥gge preseerar med
professar Barbro Jubansson, profiscor Tarsten Wiesel och
P Gunnar Lemnerstrand
Marianne Bersmtotte (e modsfundelning

1645 Marianne Bernadottes pris il basooflatmologisk forskare.
Professor Gannar Lennerstrand prescaicear ristagarcn
docent Eva Larsson

1630 Diocent Eva Larsson Waler prisifecisning
e s promatuefila barm e de biis S

1725 Grevinaun Marianoe Beemadoste trritar priscelning

1730 Underhilining mes g o b e
[ AT e ———

Efer eremonin serveras oefiskningar ach st | Kaidn i Nobel Forum

Viitkomna!
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