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Papilledema in chronic subdural hematoma:
how often it is seen and what has changed?
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Background: A chronic subdural hematoma (CSDH) is defined as an encapsulated
accumulation of a clot of blood and degraded blood products on the surface of the
brain between the dural and arachnoid membranes. Papilledema had for a long time
been referred to as a characteristic objective symptom of CSDH. The incidence of
papilledema is however, variable and depends on a variety of factors.
Purpose: To analyze the data on the diagnosis of papilledema in patients with CSDH
and to review the place of papilledema among the clinical findings in CSDH.
Material and Methods: We retrospectively reviewed the medical records of 164
patients with CSDH who underwent treatment at the Romodanov Neurosurgery
Institute and Zaporizhzhia City Clinical Emergency Care Hospital from 2011
through 2021. Patients underwent clinical-and-neurological, ophthalmological, and
neuroimaging examinations.
Results: Papilledema was found in 4 (2.4%) of the patients. All these four patients
had moderate papilledema which regressed after surgery. Details of these cases were
reviewed.
Conclusion: A shift in the peak incidence of CSDH towards an older age group and
an increasing use of neuroimaging modalities exert an impact on the incidence of
papilledema in patients with CSDH. Papilledema was found in 2.4% of the patients
of the study.

Introduction

A chronic subdural hematoma (CSDH) is defined as an
encapsulated accumulation of a clot of blood and degraded
blood products on the surface of the brain between the dural
and arachnoid membranes. The prevalence in a population
has been reported to depend on the susceptibility, and
CSDH is more commonly encountered in the elderly
population [1]. Bartek and colleagues [2] have reported
the crude incidence rates of CSDH for patients of 18-49
years, 50-66 years and 80-89 years to be 0.6, 7.1, and 59.5
CSDHs per 100,000 populations, respectively. With an
increase in the population age and the number of elderly
patients, CSDH has become a common condition in
neurosurgical practice [3], and, according to a study by
US researchers [4], CSDH is projected to become the most
common cranial neurosurgical condition among adults by
the year 2030.
Papilledema had for a long time been referred
to as a characteristic objective symptom of CSDH.
Neurosurgeons believed the presence of papilledema to be
a criterion of subdural hematoma severity and an indicator
of requirement for surgery. It has been reported, however,
that the incidence of papilledema is variable and depends
on a variety of factors. We suppose that today, given
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the active use of neuroimaging in current neurosurgical
and neurological practice, more patients receive early
treatment before papilledema occurs, and the incidence
of papilledema is significantly lower than it was in recent
decades. In addition, the incidence of papilledema varies
among age groups. Until now, this question has been given
little attention from the point of view of ophthalmological
assessment.
The purpose of this study was to analyze the data on
the diagnosis of papilledema in patients with CSDH and
to review the place of papilledema among the clinical
findings in CSDH.
Material and Methods

We retrospectively reviewed the medical records of
164 patients with CSDH who underwent treatment at the
Romodanov Neurosurgery Institute from 2011 through
2021. Sixty nine percent were men and 31% were women.
Patient age ranged from 38 to 80 years, with a mean ±
standard deviation of 55.5 ± 2.07 years.
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Patients
underwent
clinical-and-neurological,
ophthalmological, and neuroimaging examinations.
Neuroimaging studies included magnetic resonance
imaging (MRI) and computed tomography (CT).
The severity of the headache was assessed on a tenpoint scale (1-3, mild pain; 4-6, moderate pain; 7-8,
severe pain; and 9-10, very severe pain). The neuroophthalmological examinationincluded included visual
acuity, biomicroscopy, perimetry, and direct and indirect
ophthalmoscopy. Patients with satisfactory general
health status underwent automated Humphrey perimetry,
whereas bed patients received Donders’ test. The stage of
papilledema was assessed as per the Tron’s classification
(as modified by Eliseeva) and papilledema was graded
using the Frisén Scale [5-7]. Papilledema was classified
as early, moderate, marked, regressive stage or secondary
atrophy, which corresponded to Frisén Scale stages I to
V. Early papilledema is characterized by swollen and
blurred optic disc margin and hyperemic retinal veins.
Moderate papilledema is characterized by swollen and
hyperemic optic disc, vessel engorgement, and punctate
hemorrhages in the peripapillary area. Marked papilledema
is characterized by increased disc swelling, and significant
hemorrhages in the peripapillary area, along the vessels
and in the paramacularly area. Regressive papilledema
is characterized by reduced hyperemia, a grayish optic
disc and blurred disc margin. Secondary atrophy is
characterized by optic disc discoloration, clear disc
margin, and absorbed hemorrhage (if present).
This study followed the ethical standards stated in the
Declaration of Helsinki and was approved by the Local
Ethics Committee of the Romodanov Institute. Written
informed consent was obtained from all individuals
enrolled in the study or their guardians.
Results

Papilledema was found in 4 (2.4%) of the 164 patients
with CSDH who underwent treatment at our institution from
2011 through 2021. All these four patients had moderate
papilledema, but not marked or atrophic papilledema. This
indicates that CSDH was early diagnosed, and patients
were early referred for neuroimaging procedures before
papilledema could progress to more severe stages and
before clinical decompensation could increase. Regression
of manifestations of papilledema in the fundus was seen in
the four patients in the postoperative period. Patients with
papilledema complained of headache of various severities.
Headache pain was usually unilateral, located in the frontal
temporal area, and not accompanied by apparent nausea or
vomiting.
Case 1

A 56-year-old male patient presented with complaints
of severe headache (indicated by a score of 8 on a visual
analogue scale of 10), altered speech, and dizziness. He
reported that the onset was acute, with an increase in blood
pressure to 200/100 mmHg, but he was not on regular
hypotensive treatment, and the details were unavailable.

The patient was treated at a neurology department over
three weeks before he was transferred to the Romodanov
Neurosurgery Institute due to negative changes in his
health status. Neurological examination findings included
obtundation, a positive palmomentum reflex, right
hemiparesis, hemihypesthesia, a positive Brudzinski’s
sign and Kernig’s sign, and nuchal rigidity. A brain MRI
showed a heterogenous isohyperintense CSDH 35 mm
thick or less, overlying the left hemisphere in the frontoparieto-temporo-occipital region. There was a midline
shift to the right of up to 17.9 mm along with compression
of the left lateral and third ventricles, and hyrdocephalic
dilation of the right lateral ventricle. Periventricular edema
and signs of occlusive hydrocephalus of the ventricles
were seen. Neuro-ophthalmological examination did
not include visual acuity assessment due to the poor
general health status of the patient. Direct and consensual
pupillary responses were normal. On fundus examination,
the patient’s optic discs were hyperemic, the edges were
blurred, the veins were dilated, and there were streaklike hemorrhages around the optic discs (more intense
at the right). The macular area was normal. The patient
was diagnosed with bilateral moderate papilledema.
He underwent surgery for removal of CSDH. A 150-ml
hematoma extruded under pressure. A postoperative brain
CT showed as much as 10-mm remnants of the hematoma
and a midline shift to the right of up to 5 mm. Regression
of manifestations of papilledema in the fundus was seen.
The patient was discharged in satisfactory condition.
Case 2

A 64-year-old male patient presented with complaints
of moderate headache (indicated by a score of 6 on a visual
analogue scale of 10) and weakness. He reported that he
had injured his head (without loss of consciousness) a
month before. He was treated for “chronic brain circulation
disorder” at a neurological inpatient department, and, after
having a brain CT scan was diagnosed with CSDH and
transferred to the neurosurgical inpatient department of the
Romodanov institute. The patient history was significant
for mild head traumas, arterial hypertension and type 2
diabetes with moderate glycemic control. Neurological
examination findings included positive palmomentum
reflex bilaterally, negative Brudzinski’s sign and Kernig’s
sign bilaterally and left hemiparesis. A brain CT showed
signs of a 20-mm CSDH having a density of 36-37
Hounsfield units in the right fronto-parietal region. There
was a midline shift to the right of up to 11 mm. The
left lateral ventricle appeared compressed. On neuroophthalmological examination, visual acuity OU was 1.0,
and no change in visual fields was observed. Direct and
consensual pupillary responses were normal. There was no
loss of ocular motility. The ocular media were transparent.
On fundus examination, the patient’s optic discs were
hyperemic, the edges were blurred, the retinal veins were
dilated, and the retinal arteries appeared narrowed. The
macular area was normal. The patient was diagnosed with
bilateral moderate papilledema. He underwent surgery
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for removal of CSDH, and a 120-ml hematoma extruded
under pressure. A postoperative brain CT scan showed
accumulation of the cerebrospinal fluid, hemorrhage and
air above the right hemisphere. There was a hematoma
with a thickness of 11 mm and a midline shift to the left
of up to 3 mm. Regression of neurological symptoms
as well as papilledema regression was observed in the
postoperative period.
Case 3

At presentation, a 64-year-old male patient did
not present any complaints because of a severe health
condition and motor aphasia. His wife reported that he
was found lying on the floor after falling from his height.
Thereafter he was taken to a neurological inpatient
department where he received conservative treatment.
After having a brain CT scan, the patient was diagnosed
with “occipital bone fracture, contusio cerebri, and left
epidural subdural hematoma” and transferred to the
Romodanov Neurosurgery Institute. The patient’s medical
history was also significant for essential hypertension.
Neurological examination findings included obtundation,
motor aphasia, right facial nerve paresis, severe right
hemiparesis, positive bilateral Brudzinski’s and Kernig’s
signs bilaterally, and nuchal rigidity. A brain MRI showed
a 24-mm irregular focal mass having a density of 39-41
Hounsfield units, with distinct margins, and a midline shift
to the right of up to 1.5 mm. Neuro-ophthalmological
examination did not include visual acuity assessment
due to the poor general health status of the patient. Direct
and consensual pupillary responses were normal. The
ocular media were transparent. On fundus examination,
the patient’s optic discs were hyperemic, the edges were
blurred, the retinal veins were dilated and tortuous, and
the macular area was normal. The patient was diagnosed
with bilateral moderate papilledema. He underwent
surgery for removal of CSDH. The patient was discharged
with an improvement in neurological status and without
pupilledema.
Case 4

A 54-year-old male patient presented with complaints
of severe headache (indicated by a score of 9 on a visual
analogue scale of 10), altered speech, and limb weakness.
He reported that he had suffered a traumatic head injury
in a traffic accident 2 months before. His brain CT was
unremarkable. A month after the traumatic event, he began
suffering from headache, which increased in severity over
a week before presentation. A brain MRI showed a CSDH
with a thickness of 27 mm and a midline shift to the right
of up to 15 mm, and a perifocal edema of 5 mm. There
were signs of subfalcine herniation on MRI. Neurological
examination findings included somnolence, positive
palmomentum reflex, a negative Kernig’s sign and left
hemiparesis. On neuro-ophthalmological examination,
uncorrected visual acuity in both eyes was 0.7, and corrected visual acuity was 1.0 with a spherical correction
of +0.75D in both eyes. No change in visual fields was
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observed. There was no loss of ocular motility. Direct and
consensual pupillary responses were normal. On fundus
examination, the patient’s optic discs were hyperemic,
their edges were somewhat blurred, retinal veins were
dilated and somewhat swollen, retinal arteries appeared
narrowed, and the macular area was normal. The patient
was diagnosed with bilateral moderate papilledema
and bilateral mild hyper-opia. He underwent surgery
for removal of CSDH. A 200-ml CSDH extruded under
pressure. Regression of neurological symptoms as well as
papilledema regression was observed in the postoperative
period, and the patient was discharged in satisfactory
condition.
Discussion

There have been contradictory reports on the
development of pappiledema in patients with CSDH.
Until now, most textbooks on ophthalmology, neurology
and neurosurgery consider papilledema to be a common
finding in patients with CSDH [8], with an incidence
ranging from 30% to 50% [9]. The incidence of
papilledema in patients with CSDH was higher than in
patients with acute intracranial hematoma (50% vs 3.5%
[9] and 12% vs 4% [10]). Studies vary in the reported
incidence of papilledema in patients with CSDH. It has
been reported that the incidence of papilledema in patients
with CSDH in the studies conducted before the nineteen
nineties ranged from 20% to 75% [11–16], and in more
recent studies was as low as 0.4%-2% [17, 18]. Over the
two recent decades, there have been anecdotal reports
on bilateral papilledema in patients with CSDH [19, 20,
21]. Bilateral papilledema in patients with CSDH may be
caused by an increased gradient of pressure between the
subarachnoid space around the bilateral optic nerves and
the intracranial subarachnoid space [15]. The difference in
age structure of the study sample and early diagnosis of
CSDH are likely to explain the difference in the reported
incidence of papilledema in patients with CSDH between
studies. It has been reported that papilledema is seen more
often in children and young adults [14, 22]. Consequently,
it should be also taken into account that, with aging of
the general population, there will be a shift in the peak
incidence of CSDH from the younger age group to the
older age group. For example, there was a shift in the
peak incidence of CSDH from the 50-59 year-old group in
1972 to the 80-89 year-old group in 2010 to 2013 in Japan
[1]. In late nineteen seventies, Kaste and colleagues [23]
found papilledema in 41% of patients surgically treated
for chronic bilateral subdural hematomas, with the mean
interval from trauma to operation as large as eleven weeks,
and the mean age of the patients of 60 years, which may
indicate a possible association between the duration of
the diagnostic assessment of CSDH and the presence of
papilledema in patients with CSDH. In addition, in that
study [23], 83% of patients had a history of head injury,
which is less than the percentage of CSDH patients with
a history of head trauma (30-75%) reported in more
recent studies [24], in the presence of an increasing use
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of antiplatelet/anticoagulant agents in the elderly patients
in recent decades. Moreover, papilledema was found in
patients with CSDH substantially more frequently in the
studies from pre-CT era (22-34%) than in those from preCT era (4%) [25].
In the current study, papilledema was found in 4 (2.4%)
of the 164 patients with CSDH. Of these four patients, two
were younger than 60 years (3.1% of the study pa-tients
younger than 60 years), and another two were 60 years old
or older (1.9% of the study patients of 60 years or older),
the difference being not statistically significant. The
study sample should be thrice of present size to make the
difference significant. It is noteworthy that, in the current
study, papilledema was not found in patients aged 75 years
or above. In addition, by the end of in-patient treatment,
there was a tendency to papilledema regression in all the
four patients.
Therefore, numerous studies have demonstrated that
the change in age structure of the study sample significantly
affected the assessment of the incidence of papilledema
in patients with CSDH. The efficacy of the diagnostic
process at presentation of a patient suspected of CSDH
may be compromised if being based on the statement that
papilledema is a common clinical feature of CSDH. We
hope that an acknowledgement of the fact that papilledema
is rarely seen in CSDH may change the direction of clinical
thinking and improve the efficacy and objectivity of the
diagnostic process. It should be, however, noted that,
today, neuroimaging diagnostic techniques are used much
more commonly than in recent decades, and the state of the
fundus is not a major criterion for the diagnosis.
The current retrospective study is a single-center study,
and a multicenter study should be conducted to obtain the
statistical significance and verify the fact that papilledema
is rarely seen in CSDH.
Conclusion

Therefore, papilledema is rarely seen in CSDH, and
fundus examination results are not a major criterion for the
diagnosis of CSDH. It has been reported that populations
around the world are rapidly aging, and, with aging of
the general population, there will be a shift in the peak
incidence of CSDH from the younger age group to the older
age group. In addition, neuroimaging techniques facilitate
early detection of CSDH, and are being increasingly
used in the diagnosis, leading to a decreased incidence of
papilledema in patients with CSDH. Papilledema was seen
only in 2.4% of patients with CSDH in the current study.
Neuroimaging techniques (CT and MRI) should be used
as major diagnostic methods, and fundus examination, as
an addition diagnostic method, in a patient suspected of
CSDH.
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