Clinicopathological Study of the Retinal and Optic
Nerve Sheath Hemorrhages in Subarachnoid
Hemorrhage
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Table 1. Age distribution of patients and inci-
dence of retinal hemorrhage

Age gﬁggg of RH. (+) Inclde?oc/oe)
0— 9 0 0 C 0
10—19 1 1 ( 100)
20—29 13 2 (15.4)
30—39 43 6 (14.0)
40—49 158 36 (22.8)
50—59 195 53 (27.2)
60—69 132 41 (31.1)
70— 22 3 (13.6)
Total 564 142

R.H., retinal hemorrhage

Table 2. Correlation of mortality between patients
with and without retinal hemorrhage

Number of Sex Death Mortality

patients  (Male: Female) (%)
R.H.(+) 142 65:77 49 34.5
R.H.(—) 422 203:219 55  13.0
Total 564 268:296

Rawv LERRE ESRLERERLL. LAL, &
noEREMIEECHE, MEOHE, > >miLES
EDHLNEWI ERBEOREROMN» S, BE
REPRMEED U IEBHEENELECA SN BIR
BH L SRR T E 7, IREHIMOR % Fahmy
DEHENZHE - T, Bk R OB M2 il 2 (+) (K
1—a), LLEELAERLIEROBME (#) (X
B 1—b), & S I HEIEET M LR FA T % 4 5
WHIME (#) (B1—-c) AL~

II. ERPR#EEt

KN THRENR L U NSRS I L 2 7 £
T Hi 564 FlDAERIZ, E4FITIE 40 55 158 i, 50
£ 03195 5, 60 1% 28 132 ) T & EF 48541 & 72 D,
40~60 (X3 86% & H 7z (F 1), HBITIZ BN 268
B, w26 THY, 20> BREHMEELD
24.3% (65/268), D 26.0% (77/296) W& o,
REHmMOHBEEE ICEEZA SR h o7 (R2).

TR, REHEMOE 2ETIE 34.5% (49/142)
T, IREHMOEGEIZ 13.0% (55/422) THY, #
BRBEBCELCEECRVLETERRLL (82).
BEEEFD ADLW, IREHMOFA 25Tk ADL- I 4
6.3%(9/142), 1128 11.3%(16/142), I3 25.4% (36/
142), IVA516.2% (23/142), V296.3% (9/142) T




7 RETHILCEHT 2IRE, BZEHm

Hot:, —F, BEWHIM O EWE T ADL-1 »
34.6% (146/422), I14%23.0%(97/422), Il 20.4%
(86/422), IVH37.3% (31/422), V3 1.7% (7/422)
THot(E3), Thbb, REHMOE2IZE
Bz L TS 0 IC FEMEH - 7z,

oI, SHRES

1. EflOE LD

F£437 = ETHMCREHMEEHL, MR &
D EREK L MR 2T LB 12 ERQEKRATR &K
EYWFTRE Db TH S, RN B M 5 4,
UM THIT, EHIL 3 FTH o 84 FETEYS6FT
Hol. 7 EETHMO KRR, BEKEIREA 10 4]
(EFIL~6, 8, 10~12), KE{DHIMAS 16 (EH
7), /AR 1F] GEFIS) TH o7z, REERNENRR
2 10 FIOBBAIAIPTER Ik, B — % EEINRE (IC-PC)
p 4P, FIRREBNGE (A-com) 2334, HAKEIR
& (MCA) 2% 2 1, HRREIRAE (PCA)HI 1 BITH -
7z, ABRREFDERIREVEEE % Hunt & Hess O F¥g2Y
& DT % & Grade I (B2) 334l GradelV

(EEHE) 2261, Grade V (BHE) 2378 TH -7,
REHMIZFEIZ R L 72 Fahmy O &E#E20 2 RE, F 7z
FHRBEMOBREZUTO L S ICHE L. Thb
b, BHEBOBETHMSE 213 7 €@ TFHlb 21

179

B2 DTED S 5 S L EERRMOS S 5N 5 58
B (+), EROIBELTHAGNIRAE (4), &
SRR M N 25&% (#) & L7
BB 2R D, BRMLEEEPEERNEmO
HEBLURMEREHNOBE L RERLOTRA
& EOMIE, BRISRTICEZEEEREAS 0y
Mmootz

Table 3. Correlation of ADL between patients
with and without retinal hemorrhage

Number of R.H.(+) R.H.(-)
patients (%) (%)
ADL1I 155 9( 6.3) 146(34.6)
I 113 16(11.3) 97(23.0)
11 122 36(25.4) 86(20.4)
' 54 23(16.2) 31( 7.3)
v 16 9( 6.3) 7(1.7)
Death 104 49(34.5) 55(13.0)
Total 564 142( 100) 422 (100)

ADL, activities of daily living : I, full recovery
to social life ; II, recovery to daily life for one-
self ; I, recovery to daily life partially assisted,
IV, recovery to daily life totally assisted; V, ve-
getative state.

Table 4. Summary of clinical and pathological data of 12 autopsy cases

Cove A0 Sex from omser DlEOnE QR MU il R 0% e

(years) to death  Site & Hess) SDH ICH hemorrhage hemorrhage hemorrhage
1 6 M 27d  LIC-PC | S — - -+ o+
2 62 F 30d  A-com v - 4 — + o+ + +
3 51 M 10d LICPC vVoo+ o+ —~ + %+ 4
4 52 M 7d  RMCA m -+ - - #
5 54 M 8d A-com i - + + H — HH#
6 5 F 8d R IC-PC v + — + # H W
oM 4 omemmage V-t = = k4 4
8 36 F 12h R PCA N4 - + — + — + H
o owT S
0 54 F 8d R MCA vVoo+ 4 — - #
1 84 F 20d A-com I\ - — — + i +  #
12 74 F 29d  LIC-PC v - - - + %+ o+

Sex: M, male ; F, female. Interval from onset to death : d, day (s); h, hour (s).

Aneurysm : IC-PC, inter-

nal carotid-posterior communicating artery ; MCA, middle cerebral artery ; PCA, posterior cerebral artery.

Intracranial hemorrhage : SDH, subdural hemorrhage ; ICH,

rhage: +, mild hemorrhage ; +,

intracerepral hemorrhage. Retinal hemor-

more severe hemorrhage ; 4,large preretinal or subhyaloid hemorrhage.

Optic nerve sheath hemorrhage : +, subdural and/or subarachnoid hemorrhage or intradural hemorrhage

only ; 4, subdural, subarachnoid and intradural hemorrhages ; #, subdural, subarachnoid and

intradural

hemorrhages associated with optic nerve tissue hemorrhage.



180 7

2. EIMFTR

— i KD BRI <, ME RE TR
EEEL, MEEIIFH 1480g LEL {EMULTY
fo. MROBRE—ICS oML Tz, BEXE%
il LB AMERRICIE  EETHCSE
DM sHsnTz, IFNCEEFETOME, 8FIhPAm
BOGHBA SN, £, 3HUCIRENOIEHE
ROHIMA A 5 hie (F4),

3. EREHIM

£4WFRT £ 3 IREHIIIZ 6 GIHTEENET, o
6Pl —RIETH o7, IREHOOBPKE S ZT—H#
WEEENKE ok, Tabb, ICPC® MCA,
PCA 7z EDEBI T, 6 Bl 5 Bz B8V TEIREOE
ET 3 AICERERMOBENE» 57z,

R S IRE O AR & RGO BARIZ S -1 &

RS <, BFEEBAOHEMmMAERL 2, RESMZ,
IRAGRE, MEERN (MEET 2 &), MRS X U7
TO4 2O OHMZSFEa N, BT & U
FHRTOHMIZ IO REENHMICEEKT 3 0T
Hotz, M2 (EFS) FERROHMEE T 5 545
THY, HEBENCBRET 2 LIREEOBIRD 5 -m
sz, #ET, WEA, BEfS X UCETFETOH
MAaRLE, ERVIFIC X 2REB TR, Z0oHSOMEE
M, HEERTE & CHETFETOHMIIEEL T,
B3 (FEF6) SRR IC B 2REHMD &
BHESHm: OBEBEERLZODTH S, HLEMIC
BUCLALHEBENR & AT, BHEs 28
PRI BB LEE TR & 7 EETHMS A 50
3, BRI ABETIE, IhsORMERHNMm
CREHMEPENZEL TV IR 1AHES

Fig.2.  Photomicrograph of “plate-like” retinal hemorrhage (Case 5).

Arrows show subretinal (a),

intraretinal (b), preretinal (c) and

subhyaloid (d) hemorrhages, and venous congestion of choroidal
vein (e). Hematoxylin-eosin (H-E) stain (X100).
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Fig.3. Photomicrograph of retinal and optic nerve sheath hemorrhages in the papillary area
(Case 6). Arrows show subretinal (a), intraretinal (b), preretinal (c), subdural (d) and
subarachnoid (¢) hemorrhages. ON, optic nerve. H-E stain (X 40).

Fig.6. Photomicrograph of optic nerve sheath hemorrhage (Case 10). There is severe optic
nerve tissue hemorrhage in the optic canal portion (arrow). H-E stain (X40).
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Fig. 1. Photographic appearances of various types of retinal hemorrhage. (a): Mild “dot” retinal

hemorrhage (+). (b): More severe “flame-like” retinal hemorrhage (4).

(c): Large preretinal

or subhyaloid, “plate-like” retinal hemorrhage ().
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Fig.4. Macroscopic appearance of resected
bilateral eye balls and optic nerves with the optic
canal (Case 10). The right optic nerve sheath
shows dark red, while the left sheath shows light
red.

Fig. 5. A longitudinal section of paraffin-embedd-
ed optic nerve sheath with the optic canal (Case
9). There is a subarachnoid hemorrhage in the
right intracranial portion and an optic nerve
sheath hemorrhage in the left intraorbital
portion; no connection is seen between two
hemorrhages in the optic canal portion.
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L

Fig.7. Photomicrograph of optic nerve sheath hemorrhage (Case 6). Arrows show intradural
(a), subdural (b) and subarachnoid (c) hemorrhage. H-E stain (X 40).

it

Fig.8. Photomicrograph of optic nerve sheath hemorrhage (Case 7). The central retinal vein
shows laceration and collapse within the dura mater near the arachnoid trabecula. Arrows

show arachnoid trabecula (a), central retinal vein (b), central retinal artery (c) and perivascular
hemorrhage (d). H-E stain (X 40).
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Fig.9. Photomicrograph of optic nerve sheath hemorrhage; an enlarged view of part of Fig. 8.
Although numerous erythrocytes can be seen in and out the vein wall, the artery wall appears
intact. A, artery ; V, vein. Elastica-van- Gieson (EVG) stain (X 200).
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Abstract

Five hundred and sixty-four patients with subarachnoid hemorrhage (SAH) caused by rup-
tured aneurysm were studied statistically with a correlation between occurrence of retinal
hemorrhage and prognosis. Furthermore, histological examinations of serial sections of both eye
balls and optic nerves were made in 12 autopsy cases of SAH to clarify the mechanism of retinal
hemorrhage and optic nerve sheath hemorrhage. In the statistical study, 142 (25%) of 564
cases revealed retinal hemorrhage. The mortality rate of patients with retinal hemorrhage was
34.5% which was higher than 13% of those without retinal hemorrhage. Patients with retinal
hemorrhage were worse in their activities of daily living than patients without it were. In the
pathological study on the autopsy cases, six were found to have retinal hemorrhage bilaterally
and others unilaterally. Intracranially most cases had severe brain swelling and massive SAH in
the basal portion, subdural hematoma was seen in three cases, and intracerebral hematoma was
found in eight cases. Optic nerve sheath hemorrhage was histologically seen bilaterally in all
cases, and its anterior portion was swollen and darkly or slightly reddish. Retinal hemorrhage
was histologically classified into subhyaloid, preretinal, intraretinal and choroidal types; there
was no vitreous hemorrhage (Terson’s syndrome). Optic nerve sheath hemorrhage was also
classified into intradural, subdural and subarachnoid types. Intracranial subarachnoid hemorrhage
did not extend through the optic canal into the anterior portion of optic nerve sheath. Instead,
optic nerve sheath hemorrhage occurred presumably from laceration of the central retinal vein.
Both retinal and optic nerve sheath hemorrhages appeared to be local in origin. Acute intra-
cranial hypertension due to SAH caused congestion of the central retinal vein with a resultant
leakage of blood into the nearmost optic nerve sheath. This might worsen the congestion of the

vein, conceivably contributing to the development of retinal hemorrhage.



