is to ensure that there is adequate follow-up
upon discharge from the NICU. Termination is
a two-part problem—the first is to ensure that
an adequate patient tracking plan is in place,
and the second is to ensure that BIO
examination actually occurs. This is crucially
important because none of the four
termination criteria (which involve
characterization of retinal maturation, zone
[, or regression) for acute phase screening of
ROP can be reliably and reproducibly
determined by the camera alone. Therefore,
no child can be discharged from acute phase
screening of ROP until confirmatory bedside
BIO has been performed to document that
termination criteria have been satisfied. In
SUNDRORP, this typically occurs within 48 to
72 hours of discharge from the NICU.

In conclusion, the SUNDROP community-
based clinical outreach telemedicine initiative
for ROP screening has been useful for
identifying children who are at risk for the
sequelae of advanced ROP Since the
inception of SUNDROP in 2005, we have had
no baby progress to retinal detachment or
blindness, nor any camera-related adverse
events. li
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Professor of Ophthalmology at Stanford
University, and Founder and Director of the
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ABNAETCHA CKPUHWHI, COCTOUT B obecneyeHun
aflekBaTHOro nocnegywwero HabnwogeHus nocne
BbIMUCKN M3 OTAENEeHUs WHTEHCUMBHOW Tepanuu
HOBOPOXAEHHbIX. OKOHYaHME CKpUHMHIa SBNSAETCH
npobnemomn, CocTosLEN U3 OBYX YacTeN — BO-NEPBbIX,
HY>XHO y6eanTbCca B TOM, YTO BblpaboTaH agekBaTHbIN
nnaH HabnaeHus 3a naumMeHToM, a BO-BTOPbIX, HY>XHO
yb6eautbcss B TOM, 4YTO OMHOKyNsApHas Henpsmas
opTanbmMockonusa pencTBuTenbHoO 6O6yaeT
npon3BoanTLCA. OTO UMEET peluarllee 3HayveHue,
NMOTOMY YTO HU OOWMH U3 YETbIPEX KPUTEPUEB KCHATUSA C
yyeTa» (BKIHOYaAKOLWMX XapakKTEPUCTUKN CO3peBaHUs
cetyatkm, 30Hbl Il unn perpecca) B octpyto ¢asy
cKkpuHuHra PH He MOXeT ObITb OCTOBEPHO onpeaenieHo
TONbKO Npu noMoLLm kamepbl. CnegoBaTernbHO, HU OOUH
pebeHOK He MOXET OblTb MCKMOYEH M3 OCTpon dhasbl
CKpuHUHra PH go Tex nop, noka He OyaeT BbiNOMHEHA
noaTBepxpawwas OWHOKynspHas Henpamas
obTanbMOCKONUA «y MOCTENN nNauuMeHTa», 4TobbI
AOKYMEHTanbHO NoATBEPANTb, YTO COCTOSIHME OTBEYaEeT
BceM kputepusim okoH4aHus. B SUNDROP 310 06bI4HO
nponcxoauT B TedeHne 48-72 yacoB nocne BbINUCKN N3
OTAENEHNSI UHTEHCUBHOW Tepannm HOBOPOXOEHHbIX.

B 3akniwyeHune, SUNDROP - penctByrowada no
TeEppUTOpManNnbHOMY MNPUHLWUNY Ha OCHOBE
TeneMeguunHCKMX TEXHOMOrMn uHULMaTuBHas
nporpamma paboTbl C MECTHbIM HacCefeHnem,
npu3BaHHaa obecneunTb CKpuHUMHI PH, okasanacb
nonesHom Ans uAeHTUpuKauum Oeterm C  PUCKOM
nocneacteun pganekosaweawen PH. Co BpemeHu
Hadyana SUNDROP B 2005 rogy y Hac He Obino Hu
OLHOro MriageHua c nporpeccMpoBaHveM A0 OTCIONKK
ceTyaTkKm unnM cnenotbl, He ObINO Takke HUKAKUX
NOBOYHbIX 3(PPEKTOB, CBA3AHHLIX C MNPUMEHEHUEM
kamepsol. H

Darius M. Moshfeghi, MD, gBnsetca AoueHTOM
Kadpegpbl odTanbmonorum CTIHPOPACKOTro
YHUBEpPCUTETA, a Takke OCHOBaTerieM U OUPEKTOPOM
SUNDROP (nporpammbl Stanford University Network
for Diagnosis of Retinopathy of Prematurity,
KomnbtoTepHom cetn CTaHdopAackoro YHnBepcuteTa no
OwvarHoctuke PetnHonatum HepoHoweHHbIX). OH
3aABNseT, YTO He MMeeT Kakom-nnbo drHaHCOBOW
3aMHTEPECOBAHHOCTM.

Cesizatbcss ¢ pgoktopoMm Dr. Moshfeghi moxHO no
TenedoHy + 1650 323 0231; unn no aNeKTPOHHOW no4yTe
dariusm@stanford.edu.
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ROP Screening Using
Telemedicine

The history of the Stanford University
Network for Diagnosis of Retinopathy of
Prematurity.

BY DARIUS M. MOSHFEGHI, MD

Screening for retinopathy of prematurity
(ROP) is one of the most important activities
that occur in the neonatal intensive care unit
(NICU). ROP is the leading cause of
blindness in children in the United States, and
timely treatment usually results in prevention
of blindness.

Prevention programs across medicine, in
general, receive less attention than surgical
treatments, and the same is true for ROP. The
guidelines are clear in stipulating that ROP
screening be performed for at-risk infants by
ophthalmologists experienced in ROP
screening using binocular indirect
ophthalmoscopy (BIO). Additionally, the
screening guidelines were updated in 2006 to
include a larger cohort of infants, effectively
raising the number of eligible infants for ROP
screening by 33% (from 60,000 to
approximately 80,000). At the same time, the
American Academy of Ophthalmology issued
a 2006 survey of its members who screened
for ROP and found that nearly 25% of them
would be discontinuing screening for ROP,
largely because of financial considerations
including low reimbursement for services,
complexity of scheduling examinations, lack
of hospital support, and, of course, the
medicolegal risks associated with ROP.

A SHORTAGE OF SCREENING
SERVICES
In late 2005, | was experiencing all of these
problems simultaneously, acutely, and from
multiple institutions. Several screeners in the
San Francisco Bay Area who had been
providing services to NICUs had decided to
end their screening services for a variety of
reasons. It was a gradual process that had
been building since my arrival at Stanford
University in 2002, and | was recruited to “help
out” until a longer-term solution could be
implemented. It turns out that | was,
unwittingly, the longer- term solution. As with
all situations such as this, you never realize

CKPUHMHI peTMHONATUN
HeJOHOLWEHHbIX C UCNOSfIb30BaHUEM
TerneMeguLUHCKUX TEXHONOIMMUM

Ucmopus KomnbromepHot cemu CmaHgopIcKo20

YHusepcumema no [JuacHocmuke PemuHonamuu

HedoHoweHHbIx (npoepamma Stanford University
Network for Diagnosis of Retinopathy of Prematurity).

Darius M. Moshfeghi, MD

CKPWHWHT peTruHonaTum HegoHoleHHbIX (PH) asnsetcs
oAHoOW U3 Hanbonee Ba)kHbIX obnacTen 4eaTenbHOCTU B
OoTAEeneHun MHTEHCUBHOW Tepannmn HOBOPOXAeHHbIX. PH
ABNSeTca Bedyllen MNPUYUMHOM CrenoTbl y AeTen B
CoeanHeHHbix LTatax, a cBOeBpeMEHHOe nevYeHue
00bI4HO NO3BONSAET NPeaYNPEANTb CNENOTY.

[MporpaMmmbl NPOUNAKTUKN B MEAULUHE B LIENOM , Kak
npaBusio, NpUBNEKAT MeHblle BHUMaHUA, 4YeMm
XUpypruyeckme MeTofbl NevYeHns, u 3To cnpaseasiueo n
B OoTHoweHun PH. PekomeHaauuuM COBEPLUEHHO SICHO
npegycMaTpuBatoT BblMorHeHWe cKpuHuHra PH y neten
C p1ckom 3aboneBaHusa oTanbMonoraMmm, UMeLLMMn
OnbIT CKpMHMHIra PH ¢ ncnonb3oBaHnem GUHOKYNSIpHOM
Henpsamon odTanbmockonun. B 2006 ropgy
pekoMeHaaumnmn 6uInn NepecMoTpeHbl, ObININ BKIOYEHbI
O6nbWwne kateropun MageHueB, 4YTO YBENUYUIIO
KonnyecTBO MIajeHLUeB, KOTOpbIX cneayert
noaBeprHyTb ckpuHuHry PH, Ha 33% (ot 60 000 go
npmbnusantensHo 80 000). B 10 e Bpewms4,
AmepukaHckaa Akagemna OdTanbMonorum npoeena B
2006 rogoy onpoc CBOWUX YfeHOB, KOTOpble
CckpuHupoBanu PH, npu atom Obirio obHapyxeHo, 4YTo
oKos10 25% M3 HUX XoTenn Obl NPeKkpaTUTb 3aHMMAaTbCH
ckpuHuHrom PH, B nepsyo ovepeab, U3 (PpUHAHCOBbIX
coobpaxeHnn, BKMAKYaBLWMX HU3KYK onnaTty
OKa3blBaeMbIX YCIIyI, CIIOXHOCTb MJSIaHNPOBaHUA
BPEMEHN OCMOTPOB, OTCYTCTBME NOOAEPXKKUA CO
CTOPOHbI BOMBHUL W, KOHEYHO Xe, MeOWuKo-
topuanyeckmne pucku, ceasaHHble ¢ PH.

OEOULNT CNYXbB, OCYLWWECTBINAOLWNX
CKPUHUHTI
B koHue 2005 roga s Ha cebe wucnbiTan Bce 3TU
npobrnembl — BHE3aMnHO, OCTPO U CO CTOPOHbI MHOXECTBa
yuypexgeHnn. Heckonbko cneumanucrtos,
OCYLWEeCTBNABLWMUX CKPUHUHI B OTAENTeHUsX
WHTEHCMBHOM Tepanun HOBOPOXAEHHbIX B O6nactu
3anuBa CaH-PpaHuUUCKo, B CUMy PasfUYHbIX MPUYKUH
peLIMnM oTkasaTbCA OT 3aHATUS CKPUHUHIOM. JTO Obin
NOCTEMNEHHbIN MNPOLECC, KOTOPbIM MPOUCXOAUIT CO
BpeMeHun Moero nogasneHua B CTaHPOPACKOM
YHusepcutete B 2002 rogy, 1 MeHA NpuBNeknn «ans
BPEMEHHOM MOMOLLM», TO eCTb A0 Tex Mop, noka He
Oynetr HangeHo 6Goriee [O0MrocpoyHOE pelleHune.
Okasanocb, 4TO 4, caM TOro He Xenas, U ctan 3TuMm



the depths of the waters until you are alone
and can no longer see the shore.

| had started helping out at a county NICU,
and | assumed full-time screening services
when their ROP screener moved out of the
area. In short order, three smaller regional
NICUs with affiliations with Lucile Packard
Children's Hospital (LPCH) at Stanford all
were requesting services, infrequently at first,
but gradually increasing in demand. In the
beginning, it was not a problem, more of an
inconvenience—| would drive over the
mountains to Santa Cruz and see one baby
each week for 3 weeks, then no one for 3
months. Or | would drive across the bay to
Fremont and see a pair of twins weekly for 1
month, then no one for a few months. The
volume began to increase, and soon, in
addition to my contractual obligations at the
county NICU, my “helping out” was beginning
to eat up 2 days of my schedule. The babies
were getting smaller, there were more of
them, and | was being required to see some of
them more than once a week—not to mention
that | had a 4.5 day fulltime vitreoretinal
practice to attend to during the rest of the
week. My life was hectic, my schedule was
out of control, | was spending an inordinate
amount of driving time to see a few babies,
and | was doing it frequently.

FINDING A WORKING SOLUTION
Since my ocular oncology fellowship, | had
been fascinated with the potential of using the
RetCam (Clarity Medical Systems,
Pleasanton, CA) for screening of ROP. In
retinoblastoma, the technology had been truly
paradigm- shifting, allowing physicians to
photographically document the size and
location of tumors throughout the fundus, as
well as the patient's response to treatment, as
opposed to extended ophthalmoscopy
drawings. In fact, during my ocular oncology
fellowship, | had worked with Steve Charles,
MD, and his fellows to utilize the RetCam for
documentation of ROP and had even come
up with preliminary plans to utilize
photographic screening for ROP. My
fellowship ended, however, and as | headed
off to learn about the retina for 2 years, |

OONTrOCPOMHbIM pelueHneM. Kak u Bo Bcex nogoOHbIX
CUTYyauMax, HUKOTAa He ollyLlaellb, Ha Kakon rnybuHe
Haxo4MLLbCS, A0 TEX MOP, NOKa HE OCTAHELLbLCS OAVH, a
Geper 6onbLue He BUOEH.

A Hayan cBoto paboTy Mo 3ameLeHu0 B OTAENEHUN
WHTEHCMBHOW Tepanunm HOBOPOXAEHHbLIX OKPYXXHOro
rocnuTans, 3aTem 4 ctan ocyLeCcTBNATb CKpUHMHI PH B
KadecTBe OCHOBHOIO Bpaua, Korga paHee paboTaBLunm
crneumanucT nepeexan B Apyryto Yactb CTpaHbl. Bckope
TPV MEHbLUNX PErMOHAanNbHbLIX OTAENEHUS MHTEHCUBHOWN
Tepanum HOBOPOXAEHHbIX, ABNABLUMECA dunmnanamm
Hetckoro lNocnutana Jlocun lMNakkapg B CTaHgopoe
CTann NpoCUTb O KOHCYIMbTaLMsX, CHavyana peako, HO
NocTeneHHo ux 3anpocbl pocnu. CHayana 370 He
COCTaBnAno nNpobnemsl, Nyb Heygo6CTBO — 9 AOSTKEH
Obln exaTb Ha MawwuHe 4Yepe3 ropbl B CaHTa-Kpys u
ocmaTtpuvBarn no O4HOMY MinageHLuy B HeAEernto B TeYeHne
3 Hepgenb, 3aTeM B TevyeHne 3 MecsAueB He Oblo HU
oOHOM KoHcynbTaumn. Unm MHe HyXHO ©Obino
nepecekarb 3anuB, YToObl nonactb BO PPMMOHT, 4TOObI
exeHefenbHO B TeYyeHMe Mecsia ocMaTtpuBaTb napy
OnnM3HeLOoB, 3aTEM B TEYEHME HECKOSbKUX MECSILIEB HE
ObIN10 HM oaHOW KoHcynbTaumn. O6bem paboTbl Havan
pacTu, M BCKOpPe, KpOMe Moux 00s3aHHOCTEN MO

KOHTPaKTy C OTAENEeHMEM WHTEHCUBHOW Tepanuu
HOBOPOXAEHHbIX OKPYXHOro rocnutand, Moe
«3amMelleHne» Havano cvbegatb 2 OHA B MOEM
pacnucaHnn. MnageHubl CTaHOBUITUCL BCE MEHbLLIE, UX
cTaHoBMNocb Gonblle, MHe Hago Obifo ocMaTpmBaTtb
HEKOTOpPbIX M3 HUX Yallle, YeM pa3 B HEAENO, - U 3TO Npu
TOM, YTO B OCTaBLUYOCH YacTb HeAENN MHe Hado 6bino
OCyLLEeCTBNATb paboTy B TeueHue 4,5 gHen B KayecTBe
BUTPEOPETUHANBHOIO XMpypra C MOSIHOWM Harpy3Kown.
Mosi *u3Hb 6bina nuMxopagodHoOW, Moe pacnmcaHue
BbILUNIO WM3-NMOA KOHTPONdA, S TpaTun 4Ype3mepHoe
KONMMYeCTBO BpPeMeHW 3a pyrem, 4YTobbl NOCMOTpPEeTb
HEeCKONMbKMX MMageHueB, W pgenatb 9TO MHe
NpUXo4MNoch 4acTo.

HANTU PEANBbHOE PELUEHUE
Co BpeMeHn o0y4yeHust opTanbMOOHKOMOrMn A Obin
BOCXMLLEH noTeHumnanom wucnonb3oBaHnsa RetCam
(Clarity Medical Systems, Inc., Pleasanton,
KanudcdopHua) gna ckpuHuHra PH. Tllpwu
peTMHobnactTome 3TOT MEeTO4 BOUCTUHY MEHSN NOAXOA,
No3BOrsisi Bpadam potorpadmyeckn JOKYMeHTUpoBaTb
pasMmep M MOMoXeHWe Onyxonen Ha rnasHoM JHe, a
TaKkKe peakuuio Ha nevyeHue, B OTNMYMe OT 3apUCOBOK
npw gnutensHon odransmockonun. Ha camom gerne, Bo
BpemMss MOEero ycoBepLWeHCTBOBaHMUSA Mo
opTanbMooHKonormm, kKorga s pabortan co Steve
Charles, MD, v ero rpynnon, mbl ucriorib3dosanu RetCam
ana gokymeHtupoBaHma PH wn pgaxe Havanwu
paspabaTbiBaTb nNpeaBapuTeribHble MNnaHbl
Ncnonb3oBaHUA ooTorpadnyeckoro CKpuHnHra npu PH.
OpHako Moe oby4vyeHue 3aKOH4YMNOCb W, MOCKOMbKY S
npepBan 3aHATUSA CeTYaATKOW Ha 2 roga, s NpakTU4ecKku
3abbin npo RetCam. Tenepb e npobnema co

San Francisco Bay area. Each time aNICU is
added, a similar process of iterative training
with a certified ophthalmic photographer, my
oversight, and regular discussions with NICU
personnel take place to ensure that we will
have a smooth transition.

One common misconception is that
SUNDROP is a study, and this may be
propagated by the publications regarding our
safety outcomes. In fact, SUNDROP is a
community-based clinical outreach program
to provide ROP screening services to
underserved NICUs. In some cases, they are
underserved because they are small and
located away from population centers without
access to experienced ROP screeners, and in
other cases they are underserved because
there are no willing, experienced

ROP screeners to provide services. In either
situation, SUNDROP serves as a physician
extender—in this case, an extender of a
pediatric vitreoretinal surgeon. The goal
remains the same: to identify at-risk infants for
ROP who will need either confirmatory BIO
examination or treatment. In those
circumstances, the baby is then seen in
person with bedside BIO by myself, either
locally at the NICU or following transfer to
LPCH.

As a screening program, the goal is not to
identify all ROP in the eye, but rather to
identify those babies who require further
evaluation. The inherent limitations of
photographic screening include lack of 3D
visualization and reliance upon the
photographer to provide adequate images.
With respect to the former, this limitation is
more than offset by the ability to digitally
enhance the images and also to provide
longitudinal comparison over several time
points. In my experience, lack of adequate
images is usually a learning curve problem
that can be overcome with encouragement,
oversight, and hands-on training.

FOLLOW-UP CRUCIAL TO SUCCESSFUL
SCREENING
The final piece of the actual screening puzzle

HOBOPOXAEHHbIX, pacnonoxeHHblx B Obnactn 3anuea
Can-®paHumcko. Kaxabin pas, korga AobaBnsanoch
HOBOE OTAEeNeHWEe WHTEHCUBHOWN Tepanuu
HOBOPOXAEHHbIX, Anst obecnevyeHnss 6ecnpobnemMHoro
nepexoga K HOBOW CUCTEME WMEN MECTO TaKoW Xe
npoLecc MNOBTOPSIOWEroca TPEHWHra C Yy4yacTuem
cepTuduumnpoBaHHoro dotorpada, Moero Hagsopa u
perynsipHblX AWCKYCCU C MNepcoHarioMm oTaeneHus
WHTEHCMBHOW Tepanum HOBOPOXAEHHbIX.

YacTeiM 3abnyxgeHnem sBAsieTCA NpeacTaBrieHne o
ToM, 4yTo SUNDROP gaBnserca KIMHUYECKUM
nccnegoBaHMEM, BO3MOXHO, 3TOMYy CMOCOOGCTBYHOT
nyénukauynm no Hawum pesynbratam B MNnaHe
©e3onacHoctTn. B pgencreutenbHoctn, SUNDROP ato
AeuCcTBylOWas Mo TepputopuanbHOMY MpUHUMNY
nporpaMmma, npu3BaHHas obecneynTb CKpuHMHT PH B
OTAENEHUAX MHTEHCUBHOW Tepanum HOBOPOXOEHHbIX,
HEe MMEWLWMX ageKkBaTHOro AO0CTyna K CKPUHUHrY. B
HEKOTOpbIX Cryvasix OHM He MMEKT 3TOro [OCTyna,
NOTOMY YTO CIIMLLKOM Marsibl U pacnosioXXeHbl aneko ot
rYCTOHacCeneHHbIX LEeHTPOB W HE UMEIOT,
COOTBETCTBEHHO, AOCTyNa K OMbITHbIM creuuanMcTam
no CKpUHWHIy PH; B Apyrnx cnyyasx OHM HE UMEIT
AOCTyna K CKPUHWHrYy PH, NOTOMY 4YTO HET OMbITHbIX
crneumanncToB, COrMacHbIX ero ocyLLecTBnATb. B ntobon
n3 cutyaumn SUNDROP aBnsetca «yonuHutenem» ans
Bpaya, B JaHHOM clny4yae, [eTCKOro
BUTpeopeTuHanbHoro xwupypra. Llenb ocTaeTtcs
NnpexHen: naeHTngukauns mnageHueBs ¢ puckom PH,
KOTOpbIM Heobxoaumbl nnbo noaTBepxaatouas
OuMHOKYNsApHaa Henpsamass odTanbMockonus, nmbo
neyeHne. [lpn TakMx ycrnoBuUSAX S NIUYHO BbIMNOSHSO
OMHOKYNAPHYKD HenpsMyt odTanbMOCKONUID «Y
noctenu naumeHtay», nMbo Ha MecTe B OTAENeHuu
WHTEHCMBHOW Tepanun HOBOPOXAEHHbIX, NMMBO nocrne
nepesoga pebeHka B [etckun [ocnutanb Jlocun
Makkapa.

MockonbKy peyb MAET O Nporpamme CKPUHWHra, uenb
COCTOUT HE B TOM, 4TOObI BbISABUTL BCE crydan PH, a B
TOM, 4TOObl BbISBUTb TE€X MMageHuUeB, KOTOPbIM
TpebyeTca npoBecTn panbHenwee obcnegoBaHue.
CuncteMHble orpaHu4vyeHus doTorpadumnyeckoro
CKPUHWHIa BKMOYaAKT OTCYTCTBME TpPEXMEpPHOMN
BM3yanu3aumm un HeobxogMmocCTb nonaratbCs Ha
doTorpada B nrsiaHe rMofNyvYeHUs afekBaTHbIX
n306paxeHnin. YuntbiBasd ckazaHHOE, 3TO OrpaHuyeHmne
Bonee Yem ypaBHOBELLMBAETCSA BO3MOXHOCTbLIO paboTbl
C UuMdpoBbIMM Kn300paxeHnamm un obecnevyeHus
nocrnefoBaTefnibHOr0O CpaBHEHUS pe3ynbTaTos,
NOMyYEeHHbIX B pasHble MOMEHTbI BpeMeHu. 1o moemy
OnbITY, OTCYTCTBME afeKBaTHbIX N300paxeHnin 06bIYHO
obycnoeneHo npobnemon ob6yyeHUsd, 4YTO MOXHO
npeogonetb nytem o006OApPEHUA, KOHTPONSA WU
NPaKTUYECKOro TPEHUHTA.

NMOCNEOYKOLWEE HABNIOAEHUE ABNAETCA
PEWAKLWUM ONA YCNEWHOINO CKPUHUHTA
MocnegHnn @parmMeHT ronoBOSIOMKU, KOTOPOW



largely forgot about the RetCam. Now,
however, my own screening problem was
acute, and | was being forced to reconsider
how much “helping out” | could afford to
provide to these NICUs. | had some
discussions with the LPCH leadership at the
time, explained the problem from the NICUs'
perspective regulatory requirement to screen
and my own—(not having enough time to
screen and perform my other clinical duties).
From these initial discussions and my
description of the use of the camera as a
potential physician extender, the concept of
the SUNDROP network was born.

INITIAL IMPLEMENTATION
SUNDRORP is an acronym for the Stanford
University Network for Diagnosis of
Retinopathy of Prematurity. LPCH agreed
that the affiliated NICUs needed to have
uninterrupted screening services and
recognized that it was untenable for me to
provide these services because of the unpre-
dictability of the volume and intensity of the
risk for these infants. They purchased four
cameras and made them available for the
NICUs. | had extensive discussions with the
personnel at a small level-2 NICU and found
them receptive to the idea of using
photographic screening and identifying their
own nursing personnel to take the actual
photographs. Additionally, | contacted Clarity
Medical Systems, and they arranged to have
a certified ophthalmic photographer train the
nurses in the use of a camera for premature
infants. Initially, | requested five photographic
fields in each eye: optic nerve centered, up,
down, nasal, and temporal. When the
PHOTO-ROP protocol was made available, |
included an external photograph of the iris in
eacheye.

In the beginning, | really did not know what to
expect. My own bias was that if | was taking
the photographs and then sending them to
myself for review, it would probably work,
even without a bedside BIO examination.
Whether a nurse with a short training period
could deliver photographs of sufficient quality
for me to render an opinion whether treatment

CKPMHMHIOM BCTana Afiei MeHd O4YeHb OCTPO, U MHe
NPULLNOCH NEepecMoTpeTb BOMPOC O TOM, CKOSbKO
«BPEMEHM 3aMELLEHMsI» S MOr OTBECTM ANs 3TUX
OTAeneHun MHTEHCUBHOW Tepannumnm HOBOPOXAEHHbIX. B
TO Bpemsi Yy MeHs Oblfl0 HECKONbKO AUCKYCCUA C
pykosoacTteom [etckoro ['ocnvtans JTrocun MNakkapg, s
00bACHUN nNpobnemMy C TOYKU 3pEeHUs HOPMAaTMBHbIX
TpeboBaHW B NfiaHe CKPUHMHIA 1 C MOE COOCTBEHHOM
TOYKM 3peHus (0 TOM, YTO Y MEHS He XBaTasio BpeMeH!,
4yTOObl NPOBOAUTL CKPUHWMHI M BbIMNOMHATL MOM
ocTanbHble 00a3aHHOCTK). Pe3ynstaTtoMm 3TMX nepBbIX
obCy>XaeHMn M MOoero OonucaHusi MCnorb30BaHUSA
Kamepbl B KayeCcTBe MNOTEHUMANbHOIo «yasIMHUTENA»
AnNa Bpaya W aBUnacb KoHUenuusa nporpamMbl
KomnbtoTepHomn cetn CTaHdopackoro YHMBepcuTeTa no
AnarHoctnke PeTnmHonatum HeOOHOLWEHHbIX
(nporpamma Stanford University Network for Diagnosis
of Retinopathy of Prematurity, SUNDROP).

NEPBUYHOE BHEOAPEHUE

SUNDROP - cokpawenune ot Stanford University
Network for Diagnosis of Retinopathy of Prematurity
(nporpamma  KomnbtotepHon cetn CTaHGOPACKOro
YHuBepcuteta no [uarHoctuke PeTuHonatum
HepoHoweHHbIx). detckun Mocnutane Jliocun MNakkapa
cornacunca Cc TeMm, 4YTO OTAENeHuUst WMHTEHCUMBHOW
TepanMm HOBOPOXAEHHbIX, dABRdLWMECA €ro
dunmnanamu, LONXKHbBI MMETb BO3MOXHOCTb
HEenpPepbIBHOIO CKPUHWHIA, U NpU3Harn, 4to s bbin He B
cocTodHMN obecneynTb STU 3agadum wn3-3a
Henpeackasyemoctn obbema M BbIpaXEHHOCTU pucka
Ans Takmx mnageHueB. OHKU 3aKynunn YeTbipe Kamepbl
N NpegocTaBuUn UX OTAENEHNAM MHTEHCUBHOW Tepanuu
HOBOPOXOEHHbBIX. Y MeHHa CcOoCTOdANuUChHb
NPOLOJDKUTENbHBIE AWCKYCCUM C MNepcoHanom
HebonbWNX (2-r0 ypOBHS) OTAENEHUN WMHTEHCUBHOW
Tepanun HOBOPOXAEHHbIX, U 51 OBHaPYXWM, YTO OHU
roToBbl ObINIM BOCMPUHATL WAEK UCMONb30BaAHUS
dpoTorpadnyeckoro CKpUHUHra 1 Bbl4enuTb Meacectep
M3 CBOEro cocTaBa ANs BbINONMHEHUS
doTorpadupoBaHusi. Kpome Toro, s obpatuncsa B Clarity
Medical Systems M OHM BbigenunwU
cepTudmUnpoBaHHOro no odtanbmonorum potorpada
ans obyyeHna megcectep pabote C¢ kameponm ans
doTorpacdmpoBaHns HEOOHOLWIEHHbIX MIladeHLUEeB.
CHavyana s TpeboBan npegocTaBneHUss NATU
dooTorpaduyecknx nNonemn Kaxgoro rnasa: ¢ LeHTpoM B
[3H, BepxHero, HMXKHero, HOCOBOro K Buco4vHoro. Korga
npotokon PHOTO-ROP cTtan gocTynHbIM, s1 BKIHOYAI
BHELLIHIOK (hoTorpadumio pagyXkm Kaxxgoro rnasa.

CHavyana 9 0encTBUTENbHO He 3Har, Yero oxumaatb. Mos
cobcTBeHHas owmnbka cocTosna B TOM, 4TO ecnu Obl S
aenan dotorpacdumn 1 3atem nocebinan mx cebe ans
oueHkn, 9To Obl, BeposATHO, cpabortano, gaxe 6e3
HenpsMon odptanbmockonun. Ho BOMpoOC, CMOXET n
MeacecTpa nocrne KOpOTKOro nepuoga obyyeHus
BbIMONMHATbL boTorpadumm Takoro ka4yecTtsa, YTobbl s No
HAM MOF CyOMTb, HYXHbl N NIeYeHne unu Henpsmas



or bedside BIO was warranted or not
remained an open question in my mind. So |
compromised and performed bedside BIO on
each patient at the NICU for several weeks
immediately preceding the photographic
documentation. | was pleasantly surprised;
with this NICU team, | was satisfied that | was
receiving photographs with sufficient
information to make informed clinical
decisions, so we proceeded with a camera-
first strategy.

TESTING SUNDROP ON A LARGER
SCALE

Our initial successes with SUNDROP caused
the county hospital to be interested in trying it.
This level-3 NICU had a significantly higher
volume; in a slow year they had 4,000
deliveries, and at any given time there were
several babies weighing less than 800 g and
of less than 25 weeks gestation. After they
purchased a RetCam and the nursing per-
sonnel were trained, progress was slow.
Initially, the nurses photographed new infants
only on their first examination, while |
continued screening as usual with BIO. Then
we added the bigger babies—1000 grams
and larger, always with accompanying BIO
examinations. Shortly thereafter, we started
adding the babies who were less than 1000
grams with accompanying BIO examinations.
Each time, | was satisfied that the
photographs were providing me with the
relevant information to make clinically sound
decisions with respect to ROP management.
Afternearly 6 months of evaluating the
screening technique vis-a-vis BIO in this
level-3 NICU, | stopped the confirmatory con-
temporaneous BIO examinations and
proceeded with telemedicine as my primary
method of screening at the county hospital. As
with the level-2 NICU, | was satisfied that with
careful supervision by me for nearly 6 months,
appropriate clinical decisions regarding ROP
management could be performed with the
camera being used by the personnel at this
level-3 NICU.

THE CURRENT SUNDROP NETWORK

Using this stepwise approach, SUNDROP
now includes four NICUs, all located in the

odTanbMOCKONUs, octaBarncs gnd MeHs OTKpbITbIM. A
AONyCTUN KOMMNPOMMUCC W NPOU3BOAUN  HEMPSMYIO
0pTarbMOCKONUIO KaxaoMy nauuMeHTy B OTAEeNeHun
WHTEHCMBHOM Tepanun HOBOPOXAEHHbIX B TeyeHue
HEeCKONbKMX Hedenb HenocpeacTBeHHO nepen
doTorpadmyeckum AOKyMeHTUpoBaHMeM. A 6bin
NPUSATHO YOMBMEH; B 3TOM KOSINEKTUBE OTAeNeHus
WHTEHCMBHOW Tepanunm HOBOPOXOEHHbLIX s OblS
yOoOBNEeTBOPEH TeM, 4YTO Mnoflyvyar [AOCTaTO4HO
nHpopmaTmBHble doTtorpacdpum, 4YTOObI MNPUHATH
MHOPMUNPOBAHHOE peLLEeHNe, U anee Mbl nepeLunu Ha
cTpaTeruto «potorpadompoBaHue cHavana.

TECTUPOBAHUME SUNDROP B BOJIbLLUUX

MACLUTABAX
Hawwn HavanbHble ycnexu ¢ SUNDROP npusenu k Tomy,
4YTO OKPY)XHOW rocnuTanb pewwun nonpoboBatb ee
ncrnonb3oBatb. B 9TOM o0OTAENEHMU WHTEHCUBHOW
Tepanum HOBOPOXAOEHHbLIX 3-r0 YpoOBHA 0O6bem Obin
3HaunTeNbHO BonbLue; 3arog y HUX 6b110 4 000 poaos, n
B NOOON MOMEHT BpPEMEHWU OblfI0 HEeCKONbKOo
MnageHueB ¢ BecoM Hmxe 800 r n ¢ rectauMOHHbIM
BO3pacToM MeHee 25 Hepgenb. [locne Toro, Kak OHW
npnobpenn RetCam wun cectpbl npownu oby4deHue,
nporpecc Obin MeaneHHbiM. CHavana MencecTpbl
doTorpadupoBanu HOBbIX MMagLeHUEB TOMbKO MNpu
nepBOoM OCMOTpPE, a 4, Kak o00bl4HO, npogorkan
CKPUHMHI METO4OM HENPAMOWM odpTanbMOCcKoNnn. 3atem
Mbl go6aBunun 6onee kpynHbix MnageHues — 1000 r w
bonee, Bce elle conpoBoxaasa cortorpadumpoBaHme
HenpsiMmon odTanbmockonuen. Bckope nocne aToro mbl
Havyanu gobaBnATb MnageHueB ¢ Becom meHee 1 000 T,
conpoBoxagaa doTorpacdmnpoBaHne HenpamMoun
ocptanbmockonuen. Kaxgbin pas a 6biBan
YyOOBMETBOPEH TeM, 4YTo potorpacdhmm obecnevnBanm
MEHSI CYLIECTBEHHON WHdopMaunen Ans MNPUHATUS
KNMWHMYECKM MPaBUNBbHOIO pPEeLIeHUs B OTHOLUEHUU
neyenusa PH. NMocne noyTtn 6 MecsileB OLIEHKU TEXHUKK
CKPWUHMHIAa NO CpPaBHEHWUK C HenpssmMou
oTanbMOCKonNMen B 3TUX OTAENEeHUS WMHTEHCUBHOM
Tepanum HOBOPOXAEHHbLIX 3-r0 YPOBHSA, S MpeKpaTun
BbIMOMHATL MOATBEPXAAKLWY OAHOBPEMEHHYHO
HENPSAMYIK OMTaNbMOCKONUIO U MNPOLOSIKUI
ncnonb3oBaTb TenemMeauuuHy B KayecTBe OCHOBHOIO
MeToda CKpPUHMHIa B OKPYXHOM rocnutane. Kak n B
cnyvyae C OTAeneHueM MWHTEHCUBHOW Tepanuu
HOBOPOXAEHHbLIX 2-r0 YPOBHs, 1 OblN YOOBMNETBOPEH
TEM, 4YTO Mpu TWaTeNbHOM KOHTpPOfe B TeyeHue 6
MecsiLeB npaBWibHble B KIAWHWYECKOM OTHOLLEHUW
peweHnss B OTHOWEHUN TakTuku npu PH mornn 6biTb
NPUHATBI MPU UCMNOSIb30BaHMM KaMepbl MepcoHasriom
OTAENEHUS MHTEHCUBHOW Tepannn HOBOPOXKAEHHbIX 3-
ro YPOBHS.

KOMMNbIOTEPHAA CETb SUNDROP B
HACTOSALLEE BPEMA
MostanHo pasBuBasicb, SUNDROP ob6bvegunHuna
yeTblpe oOTAeNneHUsas MWHTEHCUBHOW Tepanuu
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