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CASE REPORT

Alterations in choroidal circulatory dynamics 
and choroidal thickness before and after 
treatment in posterior scleritis
Mizuho Mitamura1, Satoru Kase1*, Yui Yamashita1, Kiriko Hirooka1 and Susumu Ishida1 

Abstract 

Background Posterior scleritis is an inflammatory reaction of the sclera that occurs posterior to the ora serrata. 
The aim of this study was to present a case of posterior scleritis and to analyze choroidal circulatory and structural 
changes using laser speckle flowgraphy (LSFG) and optical coherence tomography (OCT), respectively.

Case presentation A 64-year-old man presented to our department because of hyperemia of the left eye for one 
week, diplopia, ocular pain, and distorted vision when looking leftward. At an initial examination, his best-corrected 
visual acuity was 1.0 Oculi uterque (OU), with mild conjunctival hyperemia oculus dexter (OD) and marked cili-
ary hyperemia oculus sinister (OS). Color fundus photographs revealed a cluster of choroidal folds extending 
from the macula to the inferior retinal region OS. Swept-Source OCT showed choroidal thickening OD, and bacillary 
layer detachment and paracentral middle maculopathy on the paracentral side of the optic nerve papilla, suggest-
ing severe inflammation. Fluorescein angiography showed hyperfluorescence in the optic disc and window defects 
around the macula OU. Indocyanine green angiography showed mottled choroidal vascular hyperpermeability find-
ings in the late stage. B-mode echography displayed thickening of the posterior wall of the left eye. Orbital magnetic 
resonance imaging showed the thickened posterior eyeball. The patient was diagnosed with posterior scleritis, 
and 30 mg of oral prednisolone was then given and tapered off over the next 4 months. The hyperemia and intraocu-
lar inflammation resolved after the treatment. The rate of change in macular blood flow assessed by the mean blur 
rate on LSFG was 20.5% and 20.2% decrease OD and OS, respectively, before and after treatment. The central choroi-
dal thickness showed 8.8% and 37.8% decrease OD and OS, respectively.

Conclusion Posterior scleritis complicated with choroiditis was suggested to show different choroidal circulatory 
dynamics from those in other choroidal inflammations.

Keywords Posterior scleritis, Choroiditis, Choroidal circulatory dynamics, Laser speckle flowgraphy; optical coherence 
tomography

Background
Posterior scleritis is an inflammatory disorder involv-
ing the sclera and episclera posterior to the ora serrata, 
which is likely to complicate anterior scleritis, perio-
cular and intraocular inflammation [1]. Retino-cho-
roidal lesions associated with scleritis include retinal 
striae, choroidal folds, serous retinal detachment, swol-
len optic disc, retinal pigment epithelial changes, and 
choroidal detachment [1, 2]. Clinical manifestations are 
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very variable, depending on the exact site of inflamma-
tion, and may require differentiation from acute orbital 
inflammation, intraocular inflammation, Vogt–Koyan-
agi–Harada (VKH) disease, and ocular tumors [1–4].

To evaluate retino-choroidal lesions and assist the cor-
rect diagnosis of posterior scleritis, ophthalmic imag-
ing is necessary including fluorescein angiography (FA), 
indocyanine green angiography (ICGA), and enhanced 
depth imaging optical coherence tomography (EDI-
OCT) as well as B-mode ultrasonography. In addition, 
various imaging modalities including computed tomog-
raphy (CT), and magnetic resonance imaging (MRI) 
are also employed [3, 5]. In particular, EDI-OCT, which 
allows noninvasive assessments of the choroidal thick-
ness, has been useful in the evaluation of the disease 
state of scleritis. Hirukawa K et al. reported that central 
choroidal thickness (CCT) increased in acute posterior 
scleritis, which decreased after treatment [6]. Accord-
ing to other previous reports, 10 patients with 13 eyes 
with posterior scleritis, treated with corticosteroids (all 
patients) and immunosuppressive agents (7 patients), had 
significantly decreased mean CCT after treatment [2]. 
However, little is known about the relationship between 
morphological and circulatory changes in the choroid of 
posterior scleritis before and after treatment.

Laser speckle flowgraphy (LSFG) is a blood flow imag-
ing device that uses laser scattering to noninvasively visu-
alize the fundus circulation in two dimensions. We have 
employed LSFG to observe fundus circulation in various 
ocular fundus diseases such as optic disc melanocytoma 
[7], choroidal macrovessel [8], sclerochoroidal calcifica-
tion [9], juxtapapillary retinal capillary hemangioblas-
toma [10], and choroidal lymphoma [11]. Macular mean 
blur rate (MBR), a relative value reflecting the choroidal 
blood flow velocity, increased significantly over time after 
systemic corticosteroid treatment together with reduc-
tion of CCT in VKH disease, a common pan-uveitis 
[12]. In other words, the common pattern of circulation 

in choroidal inflammation is a decrease in CCT and an 
increase in MBR before and after treatment, respectively. 
However, there are no reports on LSFG in posterior scle-
ritis at all.

We herein present a case of posterior scleritis and to 
analyze choroidal circulatory and structural changes 
using LSFG and OCT, respectively.

Case presentation
A 64-year-old man presented to our department because 
of hyperemia of the left eye for one week, diplopia, ocular 
pain, and distorted vision when looking leftward for one 
day. There were no special notes in his medical or family 
history. At an initial examination, his best-corrected vis-
ual acuity (BCVA) was 1.0 oculi uterque (OU), with mild 
conjunctival hyperemia oculus dexter (OD) (Fig. 1A) and 
marked ciliary hyperemia oculus sinister (OS) (Fig. 1B). 
Intraocular pressure was normal OU. Slit-lamp micros-
copy detected mild cataract OD, and pseudophakia OS. 
Relative afferent pupillary defect was negative, and there 
was limitation of eye movement of the left eye in abduc-
tion. Color fundus photographs revealed no abnormality 
OD (Fig.  2A), but a cluster of choroidal folds extending 
from the macula to the inferior retinal region OS (Fig. 1B, 
white arrowheads). Swept Source (SS)-OCT showed cho-
roidal thickening OU (Fig. 2C and D ), and bacillary layer 
detachment (BALAD) (Fig. 2D, red arrowheads) and par-
acentral middle maculopathy (PAMM) (Fig.  2D, yellow 
arrowheads) on the paracentral side of the optic nerve 
papilla, suggestive of severe inflammation. SS-OCT 
of the choroidal bulge showed retinal creases (Fig.  2E, 
red arrowheads) and dilation of the choroidal vascular 
lumen (Fig.  2E, yellow arrowheads). B-mode echogra-
phy displayed thickening of the posterior wall of the left 
eye (Fig. 2F). FA showed hyperfluorescence in the optic 
disc, and window defects around the macula OU in the 
late stage (Fig. 2G and H). ICGA showed mottled choroi-
dal vascular hyperpermeability (CVH) in the late stage 

Fig. 1 Initial findings on slit-lamp microscopy. A, B Slit-lamp microscopy detected mild conjunctival hyperemia and mild cataracts oculus dexter 
(OD) (A) and marked conjunctival and ciliary hyperemia oculus sinister (OS) (B)
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(Fig.  2I and J, yellow arrowheads), together with linear 
hyperfluorescent lesion OS corresponding to the extra-
macular choroidal folds (Fig. 2J, red arrowheads). Orbital 
MRI showed the thickened posterior eyeball. Blood tests 
showed no abnormalities including serum syphilis reac-
tion, anti-toxoplasma, herpes simplex virus, herpes zos-
ter virus, and Epstein-Barr virus antibodies, rheumatoid 
factor, antinuclear antibodies, C-reactive protein, and 
erythrocytes.

The patient was diagnosed with posterior scleritis, and 
30  mg of oral prednisolone was then given and tapered 
off over the next 4  months. Ciliary hyperemia disap-
peared and the thickening of the posterior wall of the eye 
improved after the start of oral medication. One hundred 
and thirteen days after the initial visit, his BCVA was 
1.0 OU, there was no hyperemia in both eyes, and the 
intraocular inflammation in the left eye had resolved.

The institutional review board of Hokkaido University 
waived ethical assessment of this clinical study because 
this study was a single case report with a non-invasive 
study. This study adhered to the tenets of the Declaration 
of Helsinki.

In our study, LSFG was used to evaluate changes in 
choroidal blood flow. Blood flow velocity was quanti-
tatively measured by LSFG software (LSFG-NAVI, ver-
sion 3.1.39.2, Softcare Ltd., Fukuoka, Japan), and relative 
blood flow values were obtained as the MBR in accord-
ance with previous reports [13]. The pupils of the patient 
were dilated with 0.4% tropicamide (Mydrin-M; Santen 

Pharmaceutical Co., Ltd., Osaka) before examination, 
and ophthalmologic examination was performed after 
the light reflex in the pupils of both eyes had completely 
disappeared. The macular area in the LSFG image was 
marked manually, and the vessels were automatically 
segmented using threshold values defined in the system’s 
software (LSFG Analyzer, version 3.0.47.0). A circle with 
a diameter of about 750 μm to the fovea was defined as 
the region of interest on the LSFG (Fig. 4, small circles). 
Four to five consecutive measurements were taken for 
each circle, and the mean values were used for analysis. 
All tests were performed by two experienced operators. 
Ocular perfusion pressure (OPP) was calculated using 
the patient’s blood pressure and intraocular pressure 
according to previous reports [12].

There have been recent reports of detecting the cho-
riocapillaris from en face OCT Angiography images by 
separating different retinal layers using a semi-automatic 
segmentation algorithm [14]. In this case, however, the 
CCT was measured manually using SS-OCT images 
(DRI OCT Triton; Topcon Inc., Tokyo, Japan) by two 
experienced examiners from the lower edge of the retinal 
pigment epithelium layer to the scleral border. The CCT 
at a first visit was defined as 800 µm because it exceeded 
the measurable limit of 800 µm.

The MBR values OD are shown in Fig.  3A as follows: 
16.1, 13.5, 11.0, 11.4, 15.1, and 12.8 at the initial visit, 8 
(acute phase), 29, 57, 85 (recovery phase), and 113 days 
after the initial visit, respectively. The MBR values OS are 

Fig. 2 Initial findings on color fundus photography (CFP), swept-source optical coherence tomography (SS-OCT), B-mode echography, fluorescein 
angiography (FA), and indocyanine green angiography (ICGA) in the present case of posterior scleritis. A, B CFP revealed no abnormality OD (A), 
while a cluster of choroidal folds extended from the macula to the inferior retinal region OS (B, white arrowheads). C, D SS -OCT showed choroidal 
thickening OU, and bacillary layer detachment (D, red arrowhead) and paracentral middle maculopathy (D, yellow arrowhead) on the paracentral 
side of the optic nerve papilla. E SS-OCT of the choroidal bulge showed retinal creases (red arrowheads) and dilation of the vascular lumens (yellow 
arrowheads). F B-mode echography displayed thickening of the posterior wall of the left eye. G, H FA showed hyperfluorescence in the optic nerve 
papilla and window defects around the macula OU in the late stage. I, J ICGA showed mottled choroidal vascular hyperpermeability in the late 
stage (I and J, yellow arrowheads). Linear hyperfluorescent lesions were detected OS corresponding to the extramacular choroidal folds on CFP 
and SS-OCT (J, red arrowheads)
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shown in Fig.  3B as follows: 13.8, 10.4, 10.8, 12.9, 13.5, 
and 11.0 at the initial visit, 8, 29, 57, 85, and 113  days 
after the initial visit, respectively. The rate of change in 
macular blood flow assessed by the MBR on LSFG was 
20.5% and 20.2% decrease OD and OS, respectively. The 
both eyes decreased temporarily but gradually increased 
(and finally slightly decreased). OPP was 61.7, 68.1, 50.6, 
48.3, 58.5, and 54.2 mmHg OD and 61.7, 68.7, 52.2, 49.2, 
61.2, and 55.2 mmHg OS at the initial visit, 8, 29, 57, 85, 
and 113 days after the initial visit, respectively, revealing 
no significant changes in both eyes.

The CCT values OD were 474, 483, 490, 477, 462, and 
432 µm at the initial visit, 8, 29, 57, 85, and 113 days after 
the initial visit, respectively (Fig.  3A). The CCT values 
OS were 800, 538, 519, 542, 521, and 498 µm at the ini-
tial visit, 8, 29, 57, 85, and 113 days after the initial visit, 
respectively (Fig.  3B). The rate change of CCT showed 
8.8% and 37.8% decrease OD and OS, respectively. The 
CCT OD increased temporarily after the start of treat-
ment, and then decreased slightly thereafter. The CCT 
OS decreased immediately after the start of treatment.

Discussion and conclusion
The present study demonstrated novel findings on mul-
timodal imaging techniques in posterior scleritis com-
plicated with choroiditis, so as to better understand 
clinical manifestations of the disease. In our case, the 

MBR decreased temporarily at acute phase but gradually 
increased at subacute phase and finally slightly decreased 
at recovery phase. The CCT was thickened before treat-
ment, which gradually decreased after treatment.

Lane J et al. reported that posterior scleritis presented 
with retinal detachment (13%), macular edema (20%), 
choroidal involvement (22%), and uveal effusion (19%) 
[15]. Liu et  al. compared the OCT findings between 
patients with VKH disease and posterior scleritis and 
demonstrated that the frequency of subretinal structures 
was higher in acute VKH disease patients (80%) com-
pared to those in patients with posterior scleritis (15%). 
However, the frequency of RPE folds was higher in poste-
rior scleritis (62%) than in acute VKH disease (55%) [16]. 
In our case, BALAD on OCT suggested strong inflamma-
tion as is often seen in VKH disease. PAMM suggested 
retinal ischemia in the middle layer. Papillary hyperfluo-
rescence on FA suggested inflammation spread to retinal 
vessels as well. Choroidal folds were also present in our 
case. These ophthalmic findings are consistent with com-
mon findings observed in posterior scleritis with strong 
inflammation.

The current case clearly depicted CCT alterations 
before and after corticosteroid administration. His-
topathologic examination of seven cases with pos-
terior scleritis demonstrated that the choroid was 
involved in all enucleated eyes and was thickened with 

Fig. 3 Mean blur rate (MBR) by laser speckle flowgraphy (LSFG) and the central choroidal thickness (CCT) in the present case of posterior scleritis. 
A The MBR decreased temporarily at acute phase but gradually increased at subacute phase. The CCT decreased during the recovery phase. B The 
MBR decreased temporarily at acute phase but gradually increased at subacute phase. The CCT decreased immediately after the start of treatment

Fig. 4 LSFG color map in the present case of posterior scleritis. A, B, C, D LSFG color map in the left eye showed a vertical difference because of the 
inferior choroidal bulge caused by the nodular lesion of scleritis. E, F, G, H LSFG color map in the right eye showed no vertical difference
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inflammatory infiltrates and choroidal vasculitis [1]. 
The report of increased CCT in acute posterior scleri-
tis and decreased CCT after treatment [2, 6] was sup-
ported by the histology-proven choroidal thickening 
due to inflammation. The SS-OCT findings in the pre-
sent case were consistent with previous reports, and 
the OCT findings are considered to reflect choroidal 
inflammation verified in histological observations.

ICGA has demonstrated diffuse zonal hyperfluo-
rescence in the choroid of posterior scleritis, indicat-
ing CVH in this disease state [17]. In our case, ICGA 
showed mottled CVH in the late phase and there was 
dilation of the choroidal lumen on OCT in the highly 
inflamed area. The CVH could be caused by scle-
ral inflammation-mediated strangulation of scleral 
branches from the short and long posterior ciliary 
arteries together with imbalanced blood flow entry to 
choroid, and/or be associated with choroidal vasculitis 
seen in histopathologic examination [1].

To our knowledge, this was the first report to show 
LSFG on posterior scleritis complicated with choroidi-
tis. In our case of posterior scleritis, increased MBR 
reflects high choroidal bloodstreams before treatment, 
which was consistent with the findings of CVH on 
ICGA; however, posterior scleritis in our case showed 
different circulatory dynamics from those in com-
mon choroiditis such as VKH disease, in which MBR 
decreased before treatment. The transition of MBR 
in this case was thought to depend on the reciprocal 
degree of suppression of scleritis and choroiditis. In 
contrast, the CCT consistently descended. When scle-
ral inflammation was the predominant cause before 
treatment, choroidal blood flow was hyperperfused 
in response to strangulation of the posterior ciliary 
arteries in the sclera. In addition, LSFG of the left eye 
showed that the inferior choroidal bulge caused by 
the nodular lesion of scleritis reduced choroidal blood 
flow by mechanical compression, resulting in a vertical 
difference in the LSFG color map (Fig.  4). The similar 
findings have been reported in our previous reports 
regarding other ocular conditions such as sclerochoroi-
dal calcification and focal scleral nodule [9, 18]. In the 
acute phase (0 ~ 8  days), the scleral inflammation ini-
tially resolved to a longer extent with the start of corti-
costeroid treatment, while the choroidal inflammation 
persisted to a certain extent. At this time, the choroidal 
blood flow decreased concurrently with the reduction 
of CVH due to the improvement of posterior scleritis 
in the relative balance of blood flow. During the suba-
cute and recovery phase (29 ~ 85  days), while scleral 
inflammation was further reduced, choroidal inflam-
mation was more predominantly reduced, resulting in a 

gradual increase in MBR as a usual common recovery-
phase of choroiditis.

There are limitations on LSFG in this study. First, a 
circle with a diameter of about 750 μm to the fovea was 
defined as the region of interest on the LSFG, but LSFG 
color map in the left eye showed a vertical difference 
because of the inferior choroidal bulge caused by the 
nodular lesion of scleritis, which may affect acquisition of 
the MBR value. Second, the blood flow velocity on LSFG 
cannot be evaluated separately for retinal arteries and 
veins, so choroidal blood flows should be analyzed using 
multimodal imaging including ICGA.

In conclusion, posterior scleritis complicated with cho-
roiditis was suggested to show unique choroidal circula-
tory dynamics characterized by a bimodal pattern.

Abbreviations
LSFG  Laser speckle flowgraphy
OCT  Optical coherence tomography
BCVA  Best-corrected visual acuity
OU  Oculi uterque
OD  Oculus dexter
OS  Oculus sinister
SS  Swept-source
FA  Fluorescein angiography
ICGA   Indocyanine green angiography
VKH disease  Vogt–Koyanagi–Harada disease
MRI  Magnetic resonance imaging
EDI-OCT  Enhanced depth imaging optical coherence tomography
CCT   Central retinal thickness
BALAD  Bacillary layer detachment
PAMM  Paracentral middle maculopathy
CVH  Choroidal vascular permeability
MBR  Mean blur rate
OPP  Ocular perfusion pressure

Acknowledgements
No acknowledgements.

Authors’ contributions
MM wrote the paper and acquired clinical data. SK reviewed the paper and 
interpreted the clinical data. KH and YY analyzed LSFG and SS-OCT data. SI 
conducted clinical revision and supervised the data interpretation. All authors 
have read and approved the manuscript.

Funding
No funding.

Availability of data and materials
N/A

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent were obtained from patient for publication of this 
case report following detailed explanation of the purpose of manuscript and 
understanding that no identifiable information was going to be released.

Competing interests
The authors declare no competing interests.



Page 6 of 6Mitamura et al. BMC Ophthalmology          (2023) 23:382 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

Received: 27 May 2023   Accepted: 13 September 2023

References
 1. Calthorpe CM, Watson PG, McCartney AC. Posterior scleritis: a clinical and 

histological survey. Eye (Lond). 1988;2(Pt 3):267–77.
 2. Ando Y, Keino H, Nakayama M, Watanabe T, Okada AA. Clinical features, 

treatment, and visual outcomes of japanese patients with posterior 
scleritis. Ocul Immunol Inflamm. 2020;28(2):209–16.

 3. McCluskey PJ, Watson PG, Lightman S, Haybittle J, Restori M, Branley M. 
Posterior scleritis: clinical features, systemic associations, and outcome in 
a large series of patients. Ophthalmology. 1999;106(12):2380–6.

 4. Reynolds GL, Norris JH, Aslam S, Sharma S. IgG4-related disease present-
ing as posterior scleritis and vitritis, progressing to multifocal orbital 
involvement. BMJ Case Rep. 2017;2017:bcr-2017-219568.

 5. Benson WE, Shields JA, Tasman W, Crandall AS. Posterior scleritis. A cause 
of diagnostic confusion. Arch Ophthalmol. 1979;97(8):1482–6.

 6. Hirukawa K, Keino H, Watanabe T, Okada AA. Enhanced depth imaging 
optical coherence tomography of the choroid in new-onset acute poste-
rior scleritis. Graefes Arch Clin Exp Ophthalmol. 2013;251(9):2273–5.

 7. Kikuchi I, Kase S, Hashimoto Y, Hirooka K, Ishida S. Involvement of circula-
tory disturbance in optic disk melanocytoma with visual dysfunction. 
Graefes Arch Clin Exp Ophthalmol. 2019;257:835–41.

 8. Kataoka K, Kase S, Noda K, Ishida S. Laser speckle flowgraphy findings in a 
patient with choroidal macrovessel. Ophthalmol Retina. 2020;4:1123–4.

 9. Mitamura M, Kase S, Ishida S. Multimodal imaging in sclerochoroidal 
calcification: a case report and literature review. BMC Ophthalmol. 
2020;20:248.

 10. Mitamura M, Kase S, Hirooka K, Ishida S. Laser speckle flowgraphy in jux-
tapapillary retinal capillary hemangioblastoma: a case report on natural 
course and therapeutic effect. Oncotarget. 2020;11:3800–4.

 11. Fukutsu K, Namba K, Iwata D, Mizuuchi K, Kase S, Suzuki K, Shimizu H, 
Shibata Y, Yamawaki F, Onozawa M, Ishida S. Pseudo-inflammatory mani-
festations of choroidal lymphoma resembling Vogt-Koyanagi-Harada 
disease: case report based on multimodal imaging. BMC Ophthalmol. 
2020;20:94.

 12. Hirooka K, Saito W, Namba K, Takemoto Y, Mizuuchi K, Uno T, Tagawa 
Y, Hashimoto Y, Ishida S. Relationship between choroidal blood flow 
velocity and choroidal thickness during systemic corticosteroid therapy 
for Vogt-Koyanagi-Harada disease: Graefe’s. Arch Clin Exp Ophthalmol. 
2015;253(4):609–17.

 13. Takita A, Hashimoto Y, Saito W, Kase S, Ishida S. Changes in blood flow 
velocity and thickness of the choroid in a patient with leukemic retinopa-
thy. Am J Ophthalmol Case Rep. 2018;12:68–72.

 14. Viggiano P, Grassi MO, Pignataro M, Boscia G, Borrelli E, Molfetta T, Evan-
gelista F, Alessio G, Boscia F. Topographical Analysis of the Choriocapillaris 
Reperfusion After Loading Anti-VEGF Therapy in Neovascular AMD. Transl 
Vis Sci Technol. 2022;11(9):18.

 15. Lane J, Nyugen E, Morrison J, Lim L, Stawell R, Hodgson L, Bin Ismail MA, 
Ling HS, Teoh S, Agrawal R, et al. Clinical features of scleritis across the 
asia-pacific region. Ocul Immunol Inflamm. 2019;27(6):920–6.

 16. Liu XY, Peng XY, Wang S, You QS, Li YB, Xiao YY, Jonas JB. Features of opti-
cal coherence tomography for the diagnosis of vogt-koyanagi-harada 
disease. Retina. 2016;36(11):2116–23.

 17. Auer C, Herbort CP. Indocyanine green angiographic features in posterior 
scleritis. Am J Ophthalmol. 1998;126(3):471-476.17.

 18. Yamashita Y, Saito M, Hirooka K, Ishida S. Laser speckle flowgraphy 
findings in focal scleral nodule. Graefes Arch Clin Exp Ophthalmol. 
2022;260:697–700.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Alterations in choroidal circulatory dynamics and choroidal thickness before and after treatment in posterior scleritis
	Abstract 
	Background 
	Case presentation 
	Conclusion 

	Background
	Case presentation
	Discussion and conclusion
	Acknowledgements
	References


