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Fundus and Optical Coherence Tomography Findings of Sub-internal Limiting
Membrane Hemorrhage Following Retinal Arterial Macroaneurysm
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Purpose: To report the characteristic fundus and optical coherence tomography (OCT) findings of a case of sub-internal limiting mem-
brane (ILM) hemorrhage in a patient with premacular hemorrhage following retinal artery macroaneurysm.

Case summary: A 74-year-old female presented with sudden vision loss in her left eye three days prior. Her best corrected visual
acuity was 0.1 and intraocular pressure was 11 mmHg in the left eye. Premacular hemorrhage and rupture of macroaneurysm were ob-
served on fundus examination and characteristic yellow band around the premacular hemorrhage was observed. In OCT, hemorrhage
was observed between the dome-shaped membrane and the retinal nerve fiber layer, and the yellow band observed on the fundus was
observed as a thick high reflective zone of the external limiting membrane (ELM). Pars plana vitrectomy and ILM removal was performed
for treatment of sub-ILM hemorrhage. After the surgery, the yellow band on the fundus and the high reflective lesion of the ELM were
absent on OCT, and there was no recurrence.

Conclusions: Among patients with premacular hemorrhage, a yellow band on the fundus and a highly reflective lesion on the ELM on
OCT may be helpful in diagnosing sub-ILM hemorrhage and differentiating it from subhyaloid hemorrhage.
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Figure 1. Fundus photography and fluorescein angiography of the patient. (A) Premacular hemorrhage is shown at the macular area. A mac-
roaneurysm is present on the inferotemporal branch of the retinal artery (white arrow) and yellow band near the premacular hemorrhage (yellow
arrow). (B) Fluorescein angiography shows blocked fluorescence in the macular area due to premacular hemorrhage. There is hyperfluorescence
at the inferotemporal artery that corresponds to a retinal arterial macroaneurysm (white arrowhead).

Figure 2. Fundus photography and optical coherence tomography (OCT) of the patient at initial presenation. (A) White line on fundus photogra-
phy and OCT shows blood between the internal limiting membrane and retinal nerve fiber layer. (B) Yellow line on fundus photography and OCT
shows blood between the internal limiting membrane (white arrow) and retinal nerve fiber layer, hyper-reflective lesion in outer retinal layer (yellow
arrow). (C) Black line of fundus photography and OCT shows a retinal arterial macroaneurysm.
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Figure 3. Fundus photography and optical coherence tomography (OCT) of the patient at 1 month after vitrectomy with internal limiting mem-
brane peeling. (A) Fundus photographs confirm the disappearance of the submacular hemorrhage. (B) OCT shows no hyper-reflective lesions in
the outer retinal layer.

HHHEES W Ao ‘rra]i] oA & o T4
S Al AT FAAORAE D OoXITHS 6], SHAINE ko=
G2 QHAHANTS 2= WAL fefAebRe] 9S +
B3] @&t Suzuki et al. [612 AP0 2 Q15E 2k
HEFo| WA 2ALO| QEAALeA EE O 7P Ao gt

o] ¢k 71 wE st o5 HiMlTS-E4S Foto] &

o o] Hato A tgAte] Arge s <l EeiH et
Ato] BgElo] £ wEkALdelo] ettt 7HaS
31 QAR Rk wh AR EEe] 45t B 4
oha st

24 ARESL PukEwiEmEatds olgt aht
G A T BAAAIA Holi= 1wy Wl Yrky
2ol Al Kol aMArgee] Adde Afskhal FEAld
A& Ealo] 1 YxE FQlelit) o] Ea| FurerEd
o] YA 7Pk b 9ol B 4 9he Hojel AzEe] B

ToR=E
W5} ol

> fo .IZE H
ox, ol
e

A

32

re

ojN HS.
m&& m{)v

ol
6=}
>

A
g

> 1o
d

€
ail

T

X

(o
i=)

o oo

o=
=)
1o
o
re. o
-
Ho
i)
o>
1o
o L
tols

flo 1o (o

oo r2

I
_\-1“_1‘
o
1 ofy
ox S

2k
e
3
m»—«
=B
go]}
2 S, 2
T
%koy
z
= O
o 8

|
N2
& L
ig
2 =
= i

N
2
~
<
3

2
o

lf
4y

>
° =
(o
=)
pat y
%
o

32 4 z;xm WA 22 A2

62

Sb e gAT S 1L00]9 00 ek FragAE 2 01015,
GO QP2 2H2F 14 mmHg, 11 mmHg® oﬂME}. Al=
SAEAARA FBRO] Bo] 4748 Holx] ¢rgront <t
AAAAL Zoro] shatorzdo] TarE|gon ofdl FZ& Hvt
ol FepE e TR SEE ) oA gtekEde

%507 S ek gfr 11 w7k WEEQI, et
AduzgdrtollA obd] 32 dito] s Hohe T ot

ol stolal 2= QIth(Fig. 1), AFEHGY W7 k=2

2= = U

ol)lr

JQ oR

(Heidelberg Engineering, Heidelberg, Germany)ollA] & 2oF
FH Qo] WA ALV AGS AbelollA] A=A, QF
ALl A = E Wb w)= QA ERe] FAR kAL
o g #aEchFig. 2). olof Wuls s Futd = Q1
W AAEEE R Akl fejAldAlE S Aol
a2 A rElAlE AARE 5 AP 0.125% Q1A
1Mok DID-Indocyanine green® injection; Dongindang
Pharmaceutical, Seoul, Korea)2 F%)5}o] WaAuS GAs)
I st E o] SRR WA RS AASI. e
Rt 89| Aol o5 $0] T2 UERA] eote
o] AL 0308 TAEACE E5F & A oA ]
A Hol| g o] wje} A EYYY QI ehS-EgollA] K

ofl 23 Aure] Tukpgele] WS & F 2EICHFig. 3,
ink
USRS R L Aol YR Aol A 71 25 by

https://doi.org/10.21561/jor.2021.6.1.60



SlE How A|Fe|| 57t Frhe HAlE o)
ol qltollM bSOt BEga oA
FrkEde Sl e s g de

=
oF

QL

2

£

o

&

o

=

re

-

2

Rl

nE

N

s

an

ol

k3

A o 7

2 go St

i do &

O e 4N F

" g
2ol Ry Hr

T

W X o

v HT KD sk

st}
4o
1o
=
T
b
1o
o)
rlo
=
oM,
2
ic)
o
U
e
m)
et
A
pacs
kpr
T
b
1o

TEA R RS FReAOR AT 4 9L0

ox
o
o
lo
4>
%0,
o
[
Ql',
2
o
=2
ﬂﬂ
rH
1y
i
=
i
%
£
o
By
o
olr

3
X,
pURs

ofr

ro
st
=]
=
>
KU
i
i)
1o
=]
i’;
il
oxl
ek
215
rz g
5 il
nnl Oll
N~
el —
te Q.

Pl stk E o AtollMe 3
& &3] A F]lskal
o] opd oz WA EEd = e = 9
P I B2 HalofA s Eanpg g o)A
rEEE Fo1] evhd w o] EAof| disiHe K alst3iA|
ool thgt 2412 SHA] eFkeHs-11l.

Suzuki et al. [6]2 TAPTERESofl A A SkorEEo]
AN Hol= et wE SRS Y Sl
AsiaL, of kgt = FAT FE R glste] WA o] 5o
Uil s Aot oA are] o= Qleto]

o] LERdTth= 7HEE AAstRem, gtekEd e
A = AU E R s WA E R e
o

A
iz
¢

.
do
Wi
R
H —{O‘t
o o
o

Coel o2

|

1z
oZ
=
£

o HT My b

)

jui

re

B AN EL ubEmgEmE gl & ghulokEd 3119

Are] sfeka) A EAfoleke 7Hde AR
Foh PR So v QIgh HdoflA AU LA wjof
A 2 o] e e Rt e e ek wl=
Zu b ol 1A FY I
ISRt ST 2] A eS HolF=al Qi) o5 1]
o] Hol u7gAare] gatol] wheks] H2fof
ol FAslaL g2 el &2o] WY - WAHre] o
Uil QgAERe] 2201 Wb W
bl b e I [ KCRE e S
20| S| E2s 4ok 3t ol
ol gl = 3lem, o] 7 PR gAflA] Hol= b 9]
o]

_\_
T
oZ
i}
o
4%
1
lo
N
N
ox
o
)

EA%Q) Aglo] Alnto] 24 ofake shiz AL obd 4 9
o et i A7 AEL 9 Bieh th £44 AR

https://doi.org/10.21561/jor.2021.6.1.60

Kim BS, et al. YUSUNSHFLIE £ ETH CFx

2 Foo] WA uEE S s AAson, taAu
S 09 LM Ul S F SHIS] AR 1S Bl
ek, o] Fto] PUFHIFUT 542 5 A4 Holi=
b w7 EE AR B4 B B 54 Fog
Q1 7lo] oflek, WAREle] FAT FUR IR TR
wIs}o] @atoleh RS BRelat 4+ glof o]% BusluAl 3}
L vfolch, AR AO.E JUFUhEARTIY 502 Q1T
HIOHEE Aol SARIAMY BT FHO.E BA0 ek
of wje} gl ML SH gl Al TALe] 13
Blo] molehel of= e UEHI TR AT UES

on, ol vigo 2 A AglE Al¢= o

Conflicts of Interest
The authors declare no conflicts of interest relevant to this
article.

References

1. Meyer CH, Mennel S, Rodrigues EB, Schmidt JC. Is the location of
valsalva hemorrhages submembranous or subhyaloidal? Am J
Ophthalmol 2006;141:231; author reply 231-2.

2. McCarron MO, Alberts MJ, McCarron P. A systematic review of
Terson's syndrome: frequency and prognosis after subarachnoid
haemorrhage. J Neurol Neurosurg Psychiatry 2004;75:491-3.

3. Meier P, Schmitz F, Wiedemann P. Vitrectomy for pre-macular
hemorrhagic cyst in children and young adults. Graefes Arch
Clin Exp Ophthalmol 2005,243:824-8.

4. Rabb MF, Gagliano DA, Teske MP. Retinal arterial macroaneu-
rysms. Surv Ophthalmol 1988;33:73-96.

5. Abdel-Khalek MN, Richardson J. Retinal macroaneurysm: natural
history and guidelines for treatment. Br J Ophthalmol 1986;70:2-
11.

6. Suzuki AC, Miranda RS, Zacharias LC, et al. Novel outer retinal
optical coherence tomography hyperreflective abnormality
associated with sub-internal limiting membrane hemorrhage.
Retina 2015;35:1713-4.

7. Zhao P, Hayashi H, Oshima K, et al. Vitrectomy for macular hem-
orrhage associated with retinal arterial macroaneurysm. Oph-
thalmology 2000;107:613-7.

8. De Maeyer K, Van Ginderdeuren R, Postelmans L, et al. Sub-inner
limiting membrane haemorrhage: causes and treatment with
vitrectomy. Br J Ophthalmol 2007,91:869-72.

9. Tatlipinar S, Shah SM, Nguyen QD. Optical coherence tomog-

63



JOURNAL OF RETINA

findings in Valsalva retinopathy. Am J Ophthalmol 2005;140:134-

raphy features of sub-internal limiting membrane hemorrhage

and preretinal membrane in Valsalva retinopathy. Can J Oph-

thalmol 2007;42:129-30.
10. Shukla D, Naresh KB, Kim R. Optical coherence tomography

Gao L, Dong C. Sub-inner limiting membrane haemorrhages.

Lancet 2013;382:535.

1.

NHr
1K
OoH

oK

9

o 244

X|XO
(@

oM 20l= &

ol

K1

INZARCE!

5

HlQ0of: 74M KAt

=
S

b LA

=]
<

Z2H

A

72 agt

o 2l el

I

=
=

ZASH oA 2

21EA

|-
j—

oA £0]

orol
=

St EE= WaA

HE=E

to] netAlE F2

u]
=

oM 2B

O M 20l et ey
2 ZEol ==0] & 4 Ut

o
iy

Kio

https://doi.org/10.21561/jor.2021.6.1.60

64



