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WEREADTHEREPORTBYIMANAGAETALIwITHGREAT
interest・Theirtheoryofthepathogenesis ofpachyvein

fbmationin centralserous chorioretinopathy based on

thethickenedscleraisveryplausible．However，tOhlrther

Strengthentheirtheory，itmaybeinterestingandimpor－

tanttoclariqwhetherthethickenedsclerawillorwillnot

becomenormalatlerresolution．Itmaybeimportanttode・

terminewhetherthescleralthickeningisprimaryorsec・

ondary．Didtheauthorsmeasurethescleralthicknessa丘er

resolutioninatleastsomeofthea絶ctedeyes70rdothey

haveaplantomeasureitinthefuture7

Werecentlvproposedourhnalizedtheoryofthepath0－

genesis ofpachyveins．二After exudationin the chorio－

CaPillaris，Whenalbumin－COntainingbloodplasmaislost，

the blooddensityincreasesinthelowerreaches ofthe

Choriocapillarisandvenules．FromBemoulli，sequation，1／2

V2＋P／p＝C，theincreaseontheblooddensitv（p）it－

Selfa触ctstheincreaseinbloodpressure（P）．Moreover，

theblooddensityincreasea絶ctsthedecreaseintheblood

血owvelocity（V）．Thisphenomenonofbloodnowvelocity

isobservedclinicallyindehydrationsyndrome5andpoly・

cythemiavera，4inwhichtheblooddensityalsoincreases

excessivelywithadecreaseinthecapillarybloodnowve・

locity・Thedecreasedbloodnowvelocityinducestheblood

pressureriseinaccordancewithBernoulli’stheorem，Which

mayexpandthevenulestofbrmpachyveins．Whentheex－

Pandedveinsexceedthescleralfbramen，bloodcongestion

OCCurS，furtherenhancingthepachyveins．Theauthors，and

ourtheorysharetheroleofthescleralfbramen．

Thereisanothercommoncausativeanatomiccondition

fbrboththeories・Thephysiologicblood血owsgenerallyin

thefbllowingsequence：aOrta－arteries・arterioles－Capillaries－

Venules－Veins・VenaCaVa．Thecapillariesareusuallyfbrmed

intheplexusandanastomosisbutthechoriocapillarisisnot

tbmedintheplexus，but，atleastintheposteriorpolere・

gion，inthecomplexofanindividualsegmentwithoutanas－

tomosis：Onearteriole－CaPillaries－OneVenule．うThischar－

acteristicanatomicconditionencouragesfbmationofthe

PaChyveins・Pachyveinsmaynotalwaysdevelop；iftheydo，

theyhavemuchlessintensityifthechoriocapillarisfbrmsin

theusualcapillarystructure，becausethee任tctandextent

Oftheexudation，thatis，theincreaseoftheblooddensity
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anddecreaseofbloodnowvelocity，maybereducedbybeing

Widelydistributedwithintheplexuscapillarieswithanas・

tomosis・Thisanatomicconstructionofthechoriocapillaris

canexplainthephenomenonthatMarukoetaleobserved

inultra・Wide－aeldopticalcoherencetomographyimages，

thatis，PaChyveinswereseenintheposteriorpoleregion

limitedtowithinanangleofabout500andnotseenpe・

ripherallyoutsidetheregion．Thisobservationcoincides

Withtheparticularanatomicstructureofthechoriocapi1－

1arissinceitalsoisseenonlyattheposteriorpoleregion

andnotperipherallyoutsideoftheposteriorregion．

Fromthisperspective，Wethinkitisallthemoreimpor－

tantwhetherthethickenedscleratheauthorsobservedis

aprimaryo：SeCOndaryphenomenontoturtherclari串he

pathogenesISOfpachyveinsandpachychoroidfbrmation．
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RepIytotheCommentonSclera十爾「

ThicknessinSimp！eVersus L壁蓮

ComplexCentra！Serous

Chorioretinopathy

REPIY

WE THANK DR．NISHI AND DR．YASUKAWA FOR THEIR

interestin our paper・l The authors hypothesized that

dilatedlarge choroidal veins（what they re危r to as

pachyveins）in centralserous chorioretinopathy（CSC）

aredrivenbyincreasedblooddensityandpressurefbllow・

ingplasma exudationin the choriocapillaris，Whichre・

ducesbloodnowvelocityandcausesvenuleexpansionper

Bemoulli’sequation．Theyalsospeculatedthattheunique

structureofthechoriocapillarisintheposteriorpoledi絶rs

をomthatoftypicalcapillariesbecauseitlacksanastomo－

sisandfbrmsisolatedsegments，Predisposingthisregionto

dilatedchoroidalveins．Theyseemedtothinkthatthescle－

ralthickeningobservedinpatientswithCSCisasecondary

phenomenoncausedbythepachychoroid．

Weevaluatedchangesinchoroidalandscleralthickness
tbrover3monthsatterhalf：dosephotodynamictherapy

（PDT）fbrCSCusingwide－aeldandanteriorsegmentopti・

calcoherencetomography．Wefbundthatchoroidalthick－

nesssigni丘cantlydecreased3monthsafterPDTinboth

themaculaandperiphery；however，therewasnochangein

scleralthickness（manuscriptinpreparation）．This魚nding

suggeststhatPDTfbrCSCdoesnota鮎ctscleralthickness

evenifitextensivelythinsthechoroid．Furthermore，Our

previousstudyonscleralthicknessinunilateralCSCk）und

thatthechoroidwassignihcantlythickerina触ctedeyes

thaninfelloweyes，Withnodimrenceinscleralthickness・2

This丘ndingimplies that choroidalthickeningin CSC

doesnotcauseclinicallysignihcantscleralswelling．Co1－

1ectivelv，SCleralthickeninginCSCseemstobeaprimary

phenomenon，andnotsecondarytoathickenedchoroid．

Webelievethatscleralthickeningisanimportantpredis－

POSinghctorfbrthepathogenesisofCSC．

However，Wedonotbelievethatthepathophysiologvof

CSCcanbeexplainedsolelybydisturbancesinthedrainage

ofvortexveinsthroughthesclera・TakahashiandKishi3

reportedthatscleralbucklingsurgeryfbrrhegmatogenous

retinaldetachmentleadstovenouscongestion，reSulting

をomvortexveinocclusion．Matsumotoetal・4reported

thatligationofvortexveinsinamonkeymodelinduced

vortex vein congestion and pachychoroid・like features，

suggesting that vortex vein congestion contributes to

pachychoroidpathogenesis，However，thesemodelsdonot

replicatecertainhallmarkftaturesofCSCsuchasserous

macular detachment and multifbcal choroidal vascular

hyperpemeability．Therefbre，CSCdevelopmentcannot

be hllly attributed to vortex vein congestion causedby

SCleralthickeningalone．

CSCseemstobecausedbyacombinationofanatom・

ical亀ctors，SuChasshortaxiallength，SCleralthickening，

asymmetric vortex vein，and physiologicalfactors，SuCh

asincreased sympathetic activity and steroids a縦cting

choroidalcirculation・5wesupportthe‘‘two・hittheory”6

andbelievethatscleralthickeningisaprimarycauseof

CSCdevelopmentandananatomicalrisk魚ctor．Further・

more，aSStatedinourpaper，lgreaterscleralthickeningis

asignihcantrisk魚ctorfbrwidespreadretinalpigmentep－

ithelialatrophyineyeswithCSC．

WeanticipatethathltureStudieswilldelvedeeperinto
thepathogenesisofCSCandotherpachychoroiddiseases．

Suchresearchholdsthepotentialtodevelopmoree飴Ctive

treatmentandpreventionapproaches，andweareexcitedto

SeePrOgreSSinthisLeld．
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