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Definition 
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▪ Wikipedia :  In physiology, the term "serous fluid" is any of various body fluids 
resembling serum. 

▪ Webster Dictionary:  "Serous fluid"  means relating to or resembling serum: "a serous exudate" 

▪ Synonymous :  

▪ Serous retinal detachment

▪ Exudative retinal detachment

▪ Sub retinal fluid 

▪ The origin of fluid in a "serous" retinal detachment is thus supposed to be blood.
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Sources of fluid in the retina 

▪ Blood Retinal Barrier 

•maintains the cohesion and 
transparence of the retina 

•while providing and 
controlling nutrients transfer 
from the blood to neurons, 
photoreceptors and glia. 
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Reichenbach A et al . Müller cells as players in retinal degeneration and edema. Graefe’s archive for 
clinical and experimental ophthalmology 2007;245(5):627-636. 



Sources of fluid in the retina 

▪ Blood Retinal Barrier  is 
composed of two systems :

• the endothelial tight-
junctions of the retinal 
capillaries 

25/09/2023 20:06Hôpital Lariboisière5
Reichenbach A et al . 2007



Sources of fluid in the retina 

▪ Blood Retinal Barrier  is 
composed of two systems :

• the RPE tight-junctions
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Tight-junctions

Reichenbach A et al . 2007
Lakkaraju A et al. Prog Retin Eye Res. 2020;78:100846. 



Sources of fluid in the retina 

▪ Despite the BRB the retina is 
permanently crossed by a flow 
of water coming from the 
vitreous and reabsorbed by the 
choroid
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Reichenbach A et al . 2007



Sources of fluid in the retina 

▪ Despite the BRB the retina is 
permanently crossed by a flux of 
water coming from the vitreous 
and reabsorbed by the choroid

▪ The neuronal metabolism also  
produces endogenous H2O, 
which is resorbed by Müller 
cells and RPE .
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Reichenbach A et al . 2007



Sources of fluid in the retina 

▪ The transit of H2O from the 
vitreous side of the retina to the 
choroid is driven by 3 forces :

• IOP

• Choroidal osmotic pressure

• RPE pumping function 
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Marmor M. Ryan's Retina vol 1 Ch 21



Sources of fluid in the retina 

▪ The RPE can drain 3.5ml of 
H2O/d , in case of RD

▪ Much less in normal conditions

▪ Even in the absence of RPE, H2O 
transfer continues from the 
retina to the choroid

25/09/2023 20:06Hôpital Lariboisière10

As a consequence , 
these forces maintain 
the retina attached to 
the RPE

Marmor M. Ryan's Retina vol 1 Ch 21



Sources of abnormal SRF

▪ There are then several potential 
sources of fluid which may 
accumulate under the retina .

• Excess of fluid coming from 
the retinal capillaries 
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Joussen et al. Ryan's Retina Vol 1 , Ch 30



Sources of abnormal SRF

▪ There are then several potential 
sources of fluid which may 
accumulate under the retina .

• Excess of fluid coming from 
the retinal capillaries 

• Failure of the RPE to resorb 
and transfer H20
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Joussen et al. Ryan's Retina Vol 1 , Ch 30



Sources of abnormal SRF

▪ There are then several potential 
sources of fluid which may 
accumulate under the retina .

• Excess of fluid coming from 
the retinal capillaries 

• Failure of the RPE to resorb 
and transfer H20

• Abnormal passage of fluid 
through the  RPE
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Joussen et al. Ryan's Retina Vol 1 , Ch 30



Classification and differential diagnosis of SRD

▪ Exudation coming from the 
choroid
• CSCR

• CNV

• Inflammation

• Choroidal ischemia 

• Tumors and infiltration

▪ Exudation coming from the 
retinal vessels

• DR and RVO

• Angiomatosis and telangiectasia
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▪ Macular detachment without 
exudation

• Retinal dystrophies

• Cuticular drusen

• Tractional maculopathies

• Drug toxicity

• Optic disc pit



SRD due to exudation from the choroid

▪ Primitive dysfunction of the RPE

• CSCR

▪ RPE dysfunction due to 
inflammation/infection

• Syphilis

▪ Macular new-vessels 

▪ RPE dysfunction due to underlying choroidal 
tumors 

• Benign

• Malignant 

• BDUMP paraneoplastic syndrome

▪ RPE dysfunction due to choriocapillaris 
hypoperfusion

• Inflammatory context:

o Harada's disease

o AMPPE

o AUIM

• Hypercoagulability context
o Toxemia of pregnancy

o Anti phospholipid syndrome

o Disseminated Intravascular Coagulation

o Moskowitz disease

• Tumoral infiltration
o Choroidal tumoral infiltration

o Leukemia, Lymphoma

▪
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SRD due to exudation from the choroid

▪ Primary dysfunction of the RPE

• CSCR

• Choroidal fluid enters the 
subretinal space through a PED 

• But fluid reabsorption by the RPE is 
deficient and cannot remove this 
small amount of fluid as it goes. 
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SRD due to exudation from the choroid

▪ RPE dysfunction due to 
choriocapillaris hypoperfusion

• Inflammatory context, 
Harada's disease

o multifocal occlusion of the 
choriocapillaris 

o Ischemic RPE alteration

o Leakage through a damaged RPE             
from residual choriocapillaris 
circulation
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SRD due to exudation from the choroid

▪ RPE dysfunction due to 
choriocapillaris hypoperfusion

•Hypercoagulability

o Toxemia of pregnancy 

o Anti phospholipid syndrome

o Disseminated Intravascular 
Coagulation

o Moskowitz disease

o Choroidal tumoral infiltration
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Experimental SRD by choriocapillaris embolization in monkey eyes.  
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Moschowitz
disease

Harada' disease in a human eye

Am J Ophthalmol 1987



SRD due to exudation from the choroid

▪ RPE dysfunction due to 
choroidal tumor

• Late phase of ICGA 
o hypofluorescence of the RPE

o leakage of ICG in the subretinal 
space
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Choroidal 
hemangioma

ICGA

ICGAICGA



SRD due to exudation coming from retinal vessels
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▪ Diabetic macular edema

▪ Acute RVO

▪ Coats' disease

▪ VHL disease

▪ Waldenström macroglobulinemia



SRD due to exudation coming from retinal vessels

▪ Diabetic macular edema

• Intraretinal fluid comes from the 
retinal capillaries , by breakdown of 
the inner BRB

• Saturation of  the Müller cell                    
function 
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Joussen et al. Ryan's Retina Vol 1 , Ch 30



SRD due to exudation coming from retinal vessels

▪ Diabetic macular edema

• Intraretinal fluid comes from the 
retinal capillaries , by breakdown of 
the inner BRB

• Saturation of  the Müller cell                    
function

• Insufficient  H2O pumping               
by the RPE

o possibly due to the high                  
sub-retinal osmotic  pressure
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Joussen et al. Ryan's Retina Vol 1 , Ch 30



Macular detachment without exudation
▪ Bestrophinopathies

• Best's disease

• Autosomal recessive Bestrophinopathy

▪ Pseudovitelliform dystrophy

▪ Acute exudative polymorphous 
vitelliform  maculopathy

▪ Bilateral diffuse uveal melanocytic 
proliferation

▪ Cuticular drusen

▪ Tractional maculopathies 

▪ Drug toxicity

• MEKAR

• Hair dyes

• Deferoxamine

▪ Optic disc pit maculopathy
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▪ In all these 
diseases  there is 
no exudation from 
the blood

▪ No BRB breakdown

▪ No fluorescein 
leakage 

▪ The mechanism of 
fluid accumulation 
may differ from an 
etiology to another 



Macular detachment without exudation
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▪ Bestrophinopathies are due 
to  mutations on BEST1 gene.

• No fluorescein leakage 

 

No fluorescein 
leakage 

Where does the 
fluid come from ? 



Macular detachment without exudation
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▪ Bestrophinopathies are due to  
mutations on BEST1 gene.

• No fluorescein leakage 

• The muted Best-1 protein is unable to  
regulate intracellular Ca2+ signalling 
and to maintain fluid transfer through 
the RPE 

o  accumulation of SRF

o  loss of phagocytosis function

Guziewicz KE, al. Bestrophinopathy: An RPE-photoreceptor interface 
disease. Prog Retin Eye Res. 2017

Dijk EHC van, Boon CJF. Prog Retin Eye Res. Published online 2021

No fluorescein 
leakage 

Impaired RPE pumping function



Macular detachment without exudation
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▪ Tractional macular detachment

• cystoid cavities often associated 
with foveal detachment

o no fluorescein leakage 
BAUDRY R OD

Bringmann A et al , Progr Ret Eye Res 2021

Where does the 
fluid come from ? 



Macular detachment without exudation
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▪ Tractional macular detachment

• vitreous traction on central Müller 
cell cone

• dissociation between the central 
Müller cells and the parafovea 

• disturbed Müller cell function of 
H2O recycling and drainage 

BAUDRY R OD

Bringmann A et al , Progr Ret Eye Res 2021



Macular detachment without exudation
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Francis JH, et al. Ophthalmology. 2017;124(12):1788-1798. 

Montana CL, Apte RS. JAMA Oph 2017;135(5):413-2. 

▪ Drug toxicity : 

• MEK inhibitor Associated Retinopathy ( MEKAR)
o MEK inhibitors are commonly used in advanced melanoma , ovarian 

or thyroid carcinoma and others

• are responsible for transient multiple SRD without any leakage 

• the MEK pathway regulates the density of AQ1 in the RPE                  
cells

• its inhibition results in                                                                                                 
an accumulation of fluid coming from                                                      
the retina which cannot transit through                                           

the RPE towards the choroid.



Macular detachment without exudation
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▪ Optic disc pit maculopathy▪ Optic disc pit maculopathy
• the subretinal fluid comes from the 

vitreous 

• not via a trans-retinal route

• but through the optic disc pit 
anomaly.



Take home message
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▪ Serous retinal detachments are due to various causes
• Exudation due to a breakdown of the outer BRB 

o fluid comes from the choroid through a RPE altered by inflammation, ischemia, 
neovascularization or tumors

• Exudation due to a breakdown of the inner BRB 
o fluid comes from retinal  vessels through a capillary endothelium altered by 

inflammation, pericyte loss, venous stasis, abnormal capillary proliferation , most often 
mediated by VEGF over-expression

▪ Macular detachment without exudation
o where the subretinal fluid comes from the vitreous and the retina metabolism but is 

insufficiently resorbed by an impaired RPE
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VV *
*

Late FA Late ICGAMid ICGA
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Merci de votre attention
Thank you for your attention

agaudric@gmail.com

alain.gaudric@aphp.fr

alain.gaudric@cil-paris.fr

alain.gaudric@u-paris.fr
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