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Jonathan Hutchinson,1 in 1867, described ipsi-
lateral fixed and dilated pupil in a patient with 
subdural hematoma (SDH). At that time SDH 
was called "arachnoid hematoma." Since then, 
numerous ophthalmologic abnormalities in pa-
tients with SDH have been reported. T h e path-
ogenesis of ophthalmologic signs in an expand-
ing lesion in a hemisphere was more clearly 
understood in 1920 when Adolph Meyer2 re-
ported on the importance of pathologic findings 
in cerebral herniation. The re is, however, no 
complete agreement among authors concerning 
the reliability of opthalmologic signs in predict-
ing the laterality of unilateral SDH. In 1960 
Pevehouse et al3 studied the ophthalmologic as-
pects of SDH based upon a large number of 
patients. These authors concluded that pupil-
lary dilatation, abducens palsy, and homony-
mous hemianopsia (HHA), if present, assisted 
in lateralizing SDH more than 90% of the time. 
H H A was noted in only 3% of patients in that 
study. 

In this retrospective study of SDH, the 
ophthalmologic signs were often observed.4 It 
was also found that many confusing elements in 
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diagnosing and lateralizing SDH 
were often based upon the interpre-
tation of ophthalmologic findings. 
Because of this, it was decided to ana-
lyze the data derived f rom the neu-
roophthalmologic examination in 115 
consecutive patients with SDH. This 
was done in an effort to clarify the 
diagnostic reliability, prognostic 
worth, and pathologic correlation of 
abnormal findings related to vision, 
pupillary function, lid posture, and 
ocular motility in patients with SDH. 

Seventy-one patients in this series 
had abnormal ophthalmologic signs 
at the time of hospital admission. Ad-
ditional oculovisual signs subse-
quently developed in 13. Ophthalmo-
logic signs developed during the hos-
pital course in five patients who had 
normal ophthalmologic examinations 
on admission and in two whose eye 
findings were not initially recorded. 
Seventy-eight patients, 68% of the 
entire series of patients with SDH, 
had abnormal ophthalmologic find-
ings. Abnormalities of oculovisual 
function were the most f requent neu-
rologic abnormalities in this series, 
with the exception of disorders of 
mental status. Ophthalmologic signs 
occurred in varying frequencies, de-
pending on the type of SDH. The 
frequencies of the major ophthalmo-

logic abnormalities are summarized 
in Table 1. 

Visual field defects 

Visual fields were tested in more 
than 50% of the patients and 16 pa-
tients were hemianoptic. Patients 
whose visual fields were not tested 
were often comatose or severely stu-
porous and, hence, could not be ex-
amined in this regard. Two patients 
were excluded f rom analysis because 
of a history of HHA. The frequency 
of HHA in acute SDH may be artifi-
cially high because of the small num-
ber of patients with acute SDH whose 
visual fields could be examined. Most 
of the hemianoptic field defects were 
present in patients with chronic 
SDH. Of 13 patients with unilateral 
SDH, 9 had contralateral and 4 had 
ipsilateral visual field defects relative 
to the side of the SDH. Therefore , 
30% of the patients with HHA were 
on the "wrong side" if one regards 
the abnormal visual field phenome-
non as a result of direct cortical im-
pairment. HHA was frequently asso-
ciated with other hemispheric signs; 
hemiparesis was common and hemi-
hypesthesia was not uncommon. 
These findings were always ipsilat-
eral to the hemianopsia regardless of 
the laterality of SDH. Three patients 

Table 1. Frequency of major ophthalmologic findings in SDH 

Acute 
Subacute or unde-

termined Chronic Total 

No. % No. % No. % No. % 
H H A 2/3 66 2/5 40 12/54 22 16/59 27 
Pap i l l edema 1/26 4 1/9 11 8/66 12 10/101 10 
Anisocor ia 20/36 56 2/12 17 16/67 24 38/115 33 
T h i r d n e r v e palsy 6/18 33 3/8 38 4/61 5 13/87 15 
A b d u c e n s palsy 2/18 11 1/8 12 2/61 3 5/87 6 

T h e p e r c e n t a g e is shown by pa t ien ts with s ign /examined pat ients . 
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with left hemispheric SDH were 
aphasic and had right H H A and 
other hemispheric signs. 

Papilledema 

Nine patients had papilledema on 
admission. In one patient it devel-
oped during the hospital course. The 
frequency of papilledema was one in 
every 10 of the 101 patients examined 
specifically for this abnormality. Pap-
illedema has been said to occur fre-
quently in patients with chronic 
SDH,5 but in our study the overall 
frequency was only 12% in patients 
with chronic SDH (Table 2). 

Pupillary abnormalities 
Examination of the pupils was per-

formed in all patients. Twenty-six pa-
tients had significant anisocoria on 
admission, and in 12 it developed 
after admission. Therefore , one of 
three patients with SDH had aniso-
coria. Of the patients with unilateral 
lesions, 81% of the hematomas were 
ipsilateral and 19% were contralateral 
to the side of the dilated pupil. In six 
patients with unilateral pupillary dil-
atation, SDH was bilateral. The prev-
alence of anisocoria was highest in 
the patient with acute SDH. 

At the time of the initial neurologic 
examination, the observation of pup-
illomotor responses in patients with 
anisocoria could be used to predict 
the type of SDH. If pupillary re-

Table 2. Inaccuracy of 
ophthalmologic signs in localizing 

SDH 

H H A 1:3 
A b d u c e n s palsy 1:4 
Pupi l lary di la tat ion 1:5 
Hemipa res i s 1:6 
Focal seizure 1:9 

sponses were absent either in the di-
lated pupil or in both pupils, SDH 
was most often the acute type; if pup-
illary responses were normal in the 
presence of anisocoria, the SDH re-
sponsible for it usually was the 
chronic type. These statements were 
not applicable when anisocoria devel-
oped in the course of in-hospital ob-
servation. 

Horner's syndrome 
The series included two patients 

with Horner 's syndrome. The first, a 
33-year-old woman, was brought to 
the emergency ward at night. She 
had a right-sided Horner 's syn-
drome, right hemiparesis, and bilat-
eral extensor plantar responses. On 
the following day, her right pupil be-
came enlarged and a right external 
oculomotor palsy subsequently devel-
oped. Although the right-sided ocu-
lomotor palsy improved after imme-
diate evacuation of a right-sided 
SDH, a recurrence of the clot caused 
neurologic impairment and the pa-
tient required custodial care., 

The second instance of Horner 's 
syndrome occurred in a 36-year-old 
man with a history of intermittent 
headaches. Right-sided Horner 's syn-
drome and mild left hemiparesis 
were found at admission. Within a 
day, the Horner 's syndrome sponta-
neously disappeared. His signs and 
symptoms abated after surgical evac-
uation of a chronic right-sided SDH. 
In the first case, the Horner 's syn-
drome might have signalled impend-
ing uncal herniation because it pre-
ceded unequivocal uncal herniation 
on the same side. Pupillary constric-
tion shortly preceding pupillary dila-
tation on the side of "pressure" was 
observed by Kocher in 1901,6 and its 
clinical importance was stressed by 
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Foley7 in 1956 as the earliest sign of 
impending uncal herniation. The 
combination of constricted pupil and 
ptosis, however, has not generally 
been considered a sign of impending 
uncal herniation. The presence of 
Horner 's syndrome in SDH is un-
usual and can be misleading; this pos-
sibility should be kept in mind. We 
can offer no adequate explanation 
for its presence. 

Extraocular movements 

Extraocular movements were ex-
amined in 87 patients (Table 1); 10 of 
the 87 had external oculomotor 
palsy, and three had isolated ptosis 
(two patients with Horner 's syn-
drome are excluded); five patients 
had abducens palsies. In our study, 
the side of ophthalmoplegia was of 
limited use in correctly lateralizing 
SDH. Conjugate ocular deviation was 
observed in nine patients and often 
associated with HHA. Other abnor-
mal ocular signs included nine in-
stances of abnormal oculocephalic 
phenomenon, skew deviation in a 
small number of patients, and one 
instance of conjugate upward gaze 
paresis. 

Dependability of ophthalmologic 
signs 

The ophthalmologic signs were in-
accurate in localizing unilateral SDH 
(Table 2). SDH was found on the 
"wrong side" to HHA in a ratio of 
1:3, to abducens palsy in a ratio of 
1:4, and to dilated pupil in a ratio of 
1:5. Among several focal, neurologic 
signs, focal seizure was found to be 
the most reliable in lateralizing SDH 
correctly. If the diagnostic use of 
ophthalmologic abnormalities in la-
teralizing SDH was limited, the prog-
nostic value of oculovisual abnormali-

Vol. 44, No. 3 ' 

ties was not. The simple presence of 
ophthalmologic signs was related to 
an unfavorable prognosis in patients 
with SDH. Grave functional impair-
ment and death occurred more often 
in patients with ophthalmologic signs 
in both acute and chronic SDH than 
in patients without such signs. On the 
contrary, patients in our series with-
out ophthalmologic signs more fre-
quently had full functional recovery. 
Among all the ophthalmologic signs, 
anisocoria and HHA were signifi-
cantly related to poor outcome in pa-
tients with SDH. 

Postmortem examinations were 
done in 10 patients who had appro-
priate signs of uncal herniation dur-
ing life. The autopsies proved six in-
stances of uncal herniation on the 
side predicted clinically and two were 
found on the opposite side. In two 
patients there was no evidence of un-
cal herniation at autopsy to explain 
the in vivo oculovisual signs. Five 
other cases of uncal herniation were 
found at autopsy, but in these pa-
tients no correlative clinical signs con-
sistent with uncal herniation were 
found dur ing life. Five patients with 
presenting symptoms of H H A had 
postmortem examinations. Autopsy 
confirmed only two cases of cerebral 
infarct in the region of an appropri-
ate posterior cerebral artery and in 
which compartmental shift and arte-
rial compression could be invoked as 
a causative mechanism. 

Summary 

Ophthalmologic abnormalities 
were the most frequently encoun-
tered abnormal physical finding in 
the neurologic examination of pa-
tients with SDH with the exception of 
mental status aberrations. 

Contrary to general belief, visual 
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field defects were frequently present 
in patients with SDH. The presence 
of HHA cannot exclude SDH on a 
clinical basis. The reliability of this 
particular finding in unilateral SDH 
was found to be limited in terms of 
establishing disease laterality. Papille-
dema was found in only 10% of pa-
tients. 

Anisocoria was the most frequent 
abnormality among the various 
ophthalmologic signs. Its value in la-
teralizing unilateral SDH was correct 
in 80% of instances, making it diag-
nostically the most definitive of the 
ophthalmologic signs. Other extra-
ocular palsies had a more limited 
value. The presence of ophthalmo-
logic signs was correlated with poor 
prognosis. Among the various 
ophthalmologic abnormalities, aniso-
coria and visual field defects were sig-
nificantly related to death or to 
grave, permanent disability. 

Acknowledgment 

We thank Dr. Joseph M. Foley, Chair-

man, Division of Neurology, University 
Hospitals of Cleveland, for his support of 
this study. 

References 
1. H u t c h i n s o n J : Lec tures on compress ion 

of the b ra in . Clin Lect & R e p L o n d H o s p 
4: 10-55, 1867-1868. 

2. Meyer A: Hern ia t ion of t h e b ra in . Arch 
N e u r a l Phychiat 4: 387-400, 1920. 

3. Pevehouse BC, Bloom W H , McKissock W: 
O p h t h a l m o l o g i c aspects of diagnosis a n d 
localization of s u b d u r a l h e m a t o m a ; an 
analysis of 389 cases a n d review of the 
l i t e ra tu re . Neuro logy 10: 1037-1041, 1960. 

4. C o n o m y J P , Mi t sumoto H , Regula G: Sub-
d u r a l h e m a t o m a . Statistical analysis of a 
ten-year exper i ence of medica l -neurologi -
cal service in an u r b a n hospi ta l . Cleve Clin 
Q 44: 95-99, 1977. 

5. Walsh FB, Hoyt WF: Clinical N e u r o - O p h -
tha lmology , v. 3, e d 2. Ba l t imore , T h e 
Williams & Wilkins Co, 1969, p p 2414-
2424. 

6. Koche r T : H i r n e r s c h ü t t e r u n g , H i r n d r u c k 
usw. Spezielle Pathologie u n d T h e r a p i e . 
Bd . 9, Tei l 3, 1901, p p 222-224. 

7. Foley J M : Discussion of Ta r lov LM, Gian-
cotti A: Acu te increased in t racran ia l pres-
sure; an e x p e r i m e n t a l clinical s tudy a id ing 
diagnosis . T r a n s A m N e u r o l Assoc 81: 
118-124, 1956. 

require permission.
 on August 6, 2025. For personal use only. All other useswww.ccjm.orgDownloaded from 

http://www.ccjm.org/



