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Given the aging population, especially in some 
countries, the incidence of traumatic acute subdu-
ral hematoma (ASDH) in the elderly is an increas-

ing clinical scenario,1 often presenting a dramatic picture 
with poor chances of recovery regardless of the treatment.2 
Neither clear-cut evidence nor guidelines are currently 

available to help neurosurgeons detect those elderly pa-
tients who can benefit from prompt surgical treatment.3 In 
general, ASDH surgery is indicated in cases of impaired 
consciousness, neurological symptoms, hematoma thick-
ness > 1 cm, or midline shift > 5 mm. However, age has 
been recognized as a major prognostic factor in brain trau-
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OBJECTIVE  The objective of this study was to analyze the risk factors associated with the outcome of acute subdural 
hematoma (ASDH) in elderly patients treated either surgically or nonsurgically.
METHODS  The authors performed a retrospective multicentric analysis of clinical and radiological data on patients 
aged ≥ 70 years who had been consecutively admitted to the neurosurgical department of 5 Italian hospitals for the 
management of posttraumatic ASDH in a 3-year period. Outcome was measured according to the Glasgow Outcome 
Scale (GOS) at discharge and at 6 months’ follow-up. A GOS score of 1–3 was defined as a poor outcome and a GOS 
score of 4–5 as a good outcome. Univariate and multivariate statistics were used to determine outcome predictors in the 
entire study population and in the surgical group.
RESULTS  Overall, 213 patients were admitted during the 3-year study period. Outcome was poor in 135 (63%) pa-
tients, as 65 (31%) died during their admission, 33 (15%) were in a vegetative state, and 37 (17%) had severe disability 
at discharge. Surgical patients had worse clinical and radiological findings on arrival or during their admission than the 
patients undergoing conservative treatment. Surgery was performed in 147 (69%) patients, and 114 (78%) of them had a 
poor outcome. In stratifying patients by their Glasgow Coma Scale (GCS) score, the authors found that surgery reduced 
mortality but not the frequency of a poor outcome in the patients with a moderate to severe GCS score. The GCS score 
and midline shift were the most significant predictors of outcome. Antiplatelet drugs were associated with better out-
comes; however, patients taking such medications had a better GCS score and better radiological findings, which could 
have influenced the former finding. Patients with fixed pupils never had a good outcome. Age and Charlson Comorbidity 
Index were not associated with outcome.
CONCLUSIONS  Traumatic ASDH in the elderly is a severe condition, with the GCS score and midline shift the stronger 
outcome predictors, while age per se and comorbidities were not associated with outcome. Antithrombotic drugs do not 
seem to negatively influence pretreatment status or posttreatment outcome. Surgery was performed in patients with a 
worse clinical and radiological status, reducing the rate of death but not the frequency of a poor outcome.
https://thejns.org/doi/abs/10.3171/2020.7.FOCUS20437
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ma,4–8 and a mortality rate up to 80% has been reported in 
elderly patients who have undergone surgical evacuation 
of an ASDH.8 Besides death, a vegetative state or severe 
residual disability has often been reported in these pa-
tients, all regarded as poor outcomes.2,9,10

Even with an awareness of these adverse events, some 
factors such as family pressure, medico-legal aspects, and 
intradepartmental reputation could influence whether an 
aggressive surgical approach is followed despite the ex-
pectation of a poor outcome.11 Among the outcome pre-
dictors, level of consciousness according to the Glasgow 
Coma Scale (GCS) score, ASDH thickness, and amount 
of midline shift have been recognized as the most impor-
tant,2,6,7,12–14 while the role of antithrombotic therapy15,16 
and the presence of comorbidities17,18 remain controversial.

In this multicentric retrospective study, we assessed the 
clinical and radiological data of elderly patients (age ≥ 70 
years) who had been consecutively admitted for an ASDH 
at 5 Italian tertiary care referral neurosurgical centers in 
a 3-year period. The aim of this study was to analyze the 
variables associated with outcomes, defined as good or 
poor according to the Glasgow Outcome Scale (GOS), 
in an entire ASDH population and in a surgically treated 
subgroup, both at discharge and at 6 months’ follow-up.

Methods
Population and Treatment

We included all patients aged ≥ 70 years who had been 
consecutively admitted to the neurosurgical department or 
ICU of 5 Italian hospitals for the management of posttrau-
matic ASDH between January 1, 2016, and December 31, 
2019. We retrospectively reviewed all clinical records and 
radiological data archived with the PACS. All the neuro-
surgical units participating in the study have a 24/7 service 
and are the reference unit of territories with an average 
population above 500,000 persons. ASDH was defined as 
a hyperdense subdural collection on CT. Patients with clear 
radiological evidence of an ASDH collection within a pre-
existing chronic subdural hematoma (CSDH) or with an-
other associated intracranial lesion overwhelming the clin-
ical significance of the ASDH collection were excluded.

No guidelines on the treatment of ASDH in elderly pa-
tients are currently available. As a rule, indications for sur-
gery were based on one or more of the following: impaired 
consciousness, neurological symptoms, ASDH thickness > 
1 cm, and midline shift > 5 mm. However, some patients 
presenting with one or more of these factors may have been 
treated conservatively if surgery was deemed not beneficial 
after taking into account the patient’s clinical and radio-
logical status, comorbidities, use of medications, age, and 
family consultation. Medical treatment included one or 
more of the following according to the patient’s needs: hy-
dration, steroids, antiepileptic drugs, head elevation, seda-
tion, osmotic diuretic agents, hyperosmolar solutions, and 
ventilatory and cardiovascular support. These were also 
used in the postoperative period for surgical patients.

Data Collection
We attempted to collect the following information on 

all patients: age and sex; Charlson Comorbidity Index 

(CCI); history of arterial hypertension and use of anti-
thrombotic drugs; mechanism of injury; neurological sta-
tus on arrival and during admission including the GCS 
score, pupillary size and reactivity to light, neurological 
deficits, and seizures; head CT parameters such as ASDH 
side and thickness, midline shift and presence of other 
posttraumatic lesions on the first CT and on subsequent 
(control) CT; and medical management such as urgent co-
agulopathy correction, best medical treatment (BMT), or 
surgical treatment of the ASDH.

In surgical cases, we also collected information about 
surgical timing with respect to a patient’s hospital arrival 
(< 6, 12–24, 24–48, 48–72, > 72 hours after admission to 
the Emergency Department, treatment at hematoma chro-
nicization); size of the craniotomy in square centimeters; 
whether a primary (during a first surgery) or a secondary 
(at a redo surgery, with or without additional evacuation 
of the hematoma) decompressive craniectomy (DC) was 
performed; amount of hematoma evacuation measured 
at the early (within 48 hours after surgery) postoperative 
CT scanning (100%, ≥ 50%, < 50%, unchanged/increased 
hematoma); and clinical and radiological postoperative 
complications.

For all patients, we also collected data on length of the 
hospital stay in days, site of discharge (home, medical 
ward, rehabilitation center, elderly care center, peripheral 
hospital ICU), additional neurosurgical procedures related 
to the ASDH after initial discharge, clinical and radio-
logical status at the last follow-up, and nonneurosurgical 
causes of death after discharge.

Outcome Measures
Outcome was measured according to the GOS: death, 

vegetative status, severe disability, moderate disability, or 
good recovery. GOS scores of 1–3 (death, vegetative state, 
severe disability) were considered as a poor outcome and 
scores of 4–5 (moderate disability, good recovery) as a 
good outcome. Outcome was measured at two time points: 
at hospital discharge and at 6 months’ follow-up.

Statistical Analysis
An independent-samples Student t-test (Welch test in 

case of violated equal variance assumption) for quantita-
tive variables and a chi-square test for qualitative variables 
were used to assess the differences between patients with 
different outcomes (good vs poor) in the entire population 
and between patients who had undergone surgery or BMT. 
Significant variables on univariate analysis were included 
as independent variables in a multivariate binomial logis-
tic regression to analyze their association with the depen-
dent variable outcome (good vs poor) both in the overall 
study population and in a subgroup analysis of the surgical 
group. If patients experienced clinical or radiological dete-
rioration, a worse GCS level, worse ASDH thickness, and 
midline shift were considered if not otherwise indicated.

A logistic regression was also conducted to detect the 
association between clinical and radiological worsening 
and the independent variables age, admission GCS, CCI, 
ASDH thickness, midline shift, and use of antithrombotic 
drugs.
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The significance level was set at 0.05. Statistical analy-
sis was performed using JASP version 0.11.1.

Results
Patient Demographics and Characteristics

During the considered 3-year period, 213 elderly pa-
tients (mean age 80 ± 7 years, 112 males) were admitted 
for the management of ASDH at the participating centers. 
The majority (49%) had a mild GCS score on admission. 
An early (within 72 hours) GCS score decrease related to 
the ASDH was documented in 37 (17%) patients, while ra-
diological worsening of either ASDH thickness or midline 
shift was seen in 43 (20%) on a CT scan obtained after the 
initial CT scan.

The mechanism of injury was a ground-level fall in 111 
(52%) patients, a fall from a height > 2 m in 15 (7%), and 
a motor vehicle accident in 10 (5%); other mechanisms of 
injury or a clear trauma with no further details occurred in 
the remaining 77 (36%) patients.

The majority of patients (69%) were on antithrombotic 
drugs or had a coagulopathy on admission: 68 (32%) pa-
tients were on a single antiplatelet drug, 65 (31%) on an-
ticoagulants, 7 (3%) on dual antiplatelet therapy, 6 (3%) 
on combined anticoagulant and antiplatelet therapy, and 1 
(0.5%) had a low platelet count. The most common anti-
platelet agent was acetylsalicylic acid, taken by 65 patients 
(80% of those on antiplatelets). Vitamin K antagonists 
were the most common anticoagulants (46 patients, 65% 
of those on anticoagulants).

The most common comorbidities were coronary artery 
disease (42% of patients), arterial hypertension (35%), dia-
betes (31%), chronic atrial fibrillation (21%), and dementia 
(20%). The mean CCI was 5.3 ± 1.7. Descriptive results are 
summarized in Tables 1–3.

Treatment
BMT was offered to 66 patients (31%). Most patients 

in the BMT group had a GCS score ≥ 13 on arrival (77%) 
and maintained their good neurological status during ad-
mission, as a GCS score decrease was recorded in only 3 
(5%) of them. Patients in the BMT group were significant-
ly older and more frequently took antithrombotic drugs 
than the surgical patients, whereas urgent coagulopathy 
correction was significantly more frequent in patients un-
dergoing surgical treatment. 

Moreover, the 147 patients undergoing surgery were in 
worse clinical and radiological condition than the patients 
treated nonsurgically. The majority of them were in the 
moderate (24%) or severe (40%) GCS group before sur-
gery, and pupillary abnormalities were documented in 48 
of the surgical patients (33%), with pupils fixed and dilated 
in 11 of them. A GCS score decrease after arrival was 
significantly more frequent in the surgical group than in 
the BMT group. Hematoma thickness and midline shift 
were also significantly greater in the surgical group, both 
on arrival and on early pretreatment CT scans. These sig-
nificant radiological differences between treatment groups 
were particularly evident among the patients with a mild 
GCS level (Table 3).

No significant difference between the two treatment 

groups was seen regarding the side of the hematoma, mean 
CCI, frequency of other associated intracranial lesions, or 
neurological deficits or seizures on admission.

Standalone ICP monitoring was used in only one case 
in the BMT group, whereas postoperative ICP was regu-
larly monitored in surgical cases with decreased con-
sciousness. Delayed surgery for a CSDH was performed in 
14 (21%) patients in the BMT group. Table 1 summarizes 
demographic differences in the two treatment groups.

Surgical Group
Primary DC was performed in 14 of the 147 surgical 

patients (10%). An early postoperative CT scan was avail-
able in 140 patients, as 7 had unstable conditions rapidly 
evolving toward death postoperatively. A complete hema-
toma evacuation was seen on 78 scans (56% of patients 
with available scans), an evacuation of more than half 
of the hematoma volume on 49 (35%), an evacuation of 
less than half on 10 (7%), and an unchanged or increased 
hematoma on 3 (2%). Patients with complete hematoma 
evacuation had a statistically significantly thinner ASDH 
than the patients with partial (> 50%) evacuation: 15.6 vs 
18.9 mm (p = 0.03). There was no statistically significant 
relationship between extent of evacuation and preopera-
tive midline shift or GCS level.

Postoperative complications were recorded in 72 surgi-
cal patients (49%), most commonly rebleeding in the sub-
dural and/or intracerebral space on the delayed postopera-
tive CT scan (19% of complications), seizures (15%), car-
diopulmonary failure (13%), infection (10%), and stroke 
(8%). A combination of these was seen in the great major-
ity of the remaining cases of postoperative complications. 
Patients with postoperative complications had statistically 
significantly greater mean preoperative midline shift than 
the patients with no postoperative complications (11.9 vs 
9.3 mm, p = 0.02). Redo surgery for ASDH evacuation 
was performed in 6 patients and was associated with DC 
in 3 of the 6 cases. No standalone secondary DCs were 
performed.

Outcome
Entire Study Population

Overall, outcome was poor in 135 (63%) patients, and 
65 (31%) patients died during their hospital stay. At dis-
charge, 48 (23%) patients had a good recovery, 30 (14%) 
a moderate disability, 37 (17%) a severe disability, and 33 
(15%) were in a vegetative state. Forty-six (22%) patients 
were discharged to home, 42 (20%) to a rehabilitation cen-
ter, 25 (12%) to a peripheral hospital ICU, 22 (10%) to el-
dercare, 5 (2%) to a medical ward, and 8 (4%) had missing 
data or other discharge locations. At 6 months’ follow-up, 
71 (48%) of the 148 patients who had been alive at dis-
charge maintained a good outcome, representing 33% of 
the total series sample.

BMT Group and Surgery Group
The two treatment groups were not directly comparable, 

as BMT was offered almost exclusively to patients with a 
better clinical and radiological status. Indeed, a statistically 
significantly higher rate of patients with a good outcome 
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TABLE 1. Descriptive results for 213 elderly patients treated for ASDH

Variable BMT ASDH Surgery Total p Value

No. of patients 66 (31) 147 (69) 213
Mean age in yrs (min–max) 83 ± 7 (71–99) 78 ± 6 (70–92) 80 ± 7 (70–99) <0.001*
Male sex 27 (41) 85 (58) 112 (53) 0.02*
Lt-sided hematoma 40 (61) 71 (48) 111 (52) 0.2
Mean CCI 5.4 ± 1.6 5.2 ± 1.7 5.3 ± 1.7 0.5
Antithrombotic drugs 55 (83) 92 (63) 147 (69) 0.002*
Urgent coagulopathy correction 2 (3) 30 (20) 32 (15) <0.001*
GCS score at arrival
  Mean 13 ± 3 10 ± 3 11 ± 4 <0.001*
  Mild, 13–15 51 (77) 53 (36) 104 (49)

<0.001*  Moderate, 9–12 8 (12) 35 (24) 43 (20)
  Severe, 3–8 7 (11) 59 (40) 66 (31)
Neurological deficits at admission 21 (32) 51 (35) 72 (34) 0.7
Seizures at admission 6 (9) 7 (5) 13 (6) 0.2
Pupillary reaction to light
  Normal 57 (86) 84 (57) 142 (67)

0.004*
  Anisocoric 7 (11) 37 (25) 44 (21)
  Fixed 1 (2) 11 (7) 12 (6)
  Missing data 15 (10)
Initial CT scan
  Mean ASDH thickness in mm (min–max) 13 ± 7 (1–33) 16 ± 7 (1–38) 14 ± 7 (1–38) <0.008*
  Mean MLS in mm (min–max) 5 ± 6 (0–29) 9 ± 6 (0–30) 8 ± 6 (0–38) <0.001*
  Other posttraumatic intracranial lesions 24 (36) 62 (42) 86 (40) 0.4
GCS decrease w/in 72 hrs from admission† 3 (5) 34 (23) 37 (17) <0.001*
GCS score during admission†
  Mean score 13 ± 3 8 ± 4 10 ± 5 <0.001*
  Mild, 13–15 49 (74) 33 (22) 82 (38)

<0.001*  Moderate, 9–12 9 (14) 36 (24) 45 (21)
  Severe, 3–8 8 (12) 78 (53) 86 (40)
New-onset/worsening deficits or seizures† 11 (17) 29 (20) 40 (19) 0.6
Changes on early pretreatment CT scans†
  Radiological worsening 15 (23) 28 (19) 43 (20) 0.5
  Worsening of ASDH thickness 14 (21) 26 (18) 40 (19) 0.5
  Worsening of MLS 11 (17) 28 (19) 39 (18) 0.7
  Mean ASDH thickness in mm (min–max) 14 ± 8 (1–33) 17 ± 6 (3–38) 16 ± 7 (1–38) <0.001*
  Mean MLS in mm (min–max) 6 ± 6 (0–29) 11 ± 6 (0–30) 9 ± 6 (0–30) <0.001*
Mean hospital LOS in days (min–max) 13 ± 12 (0–64) 18 ± 21 (0–95) 17 ± 19 (0–95) 0.04*
Death during admission 14 (21) 51 (35) 65 (31) 0.048*
Good outcome at discharge‡ 45 (68) 33 (22) 78 (37) <0.001*
Additional deaths w/in 6 mos of ASDH 7 (11) 13 (9) 20 (9) 0.4
Good outcome at 6 mos‡ 39 (59) 32 (22) 71 (33) 0.003*
Surgery for CSDH 14 (21) 0 14 (7) <0.001*

FU = follow-up; LOS = length of stay; MLS = midline shift.
Values are expressed as the mean ± standard deviation or as number of patients (%), unless indicated otherwise.
* Statistically significant.
† For the surgery group, this refers to changes that occurred before surgical treatment in cases in which surgery was not performed soon after hospital arrival and the 
initial CT scan. 
‡ Grouped according to GOS score: 1–3, poor outcome; 4–5, good outcome.
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TABLE 2. Analytic description of results according to the GOS at discharge

Variable
Good 

Recovery
Moderate 
Disability

Severe 
Disability

Vegetative 
State Death Total p Value

No. of patients 48 30 37 33 65 213
GCS level at admission <0.001*
  Mild 43 24 11 8 18 104
  Moderate 5 4 15 7 12 43
  Severe 0 2 11 18 35 66
GCS level during admission <0.001*
  Mild 39 18 8 6 11 82
  Moderate 8 5 13 6 13 45
  Severe 1 7 16 21 41 86
Pupillary reaction to light <0.001*
  Normal 47 26 29 14 26 142
  Anisocoric 1 4 8 10 21 44
  Fixed 0 0 0 5 7 12
Timing of surgery after admission in hrs <0.001*
  <6 3 2 8 5 18 36
  6–12 3 5 8 2 9 27
  12–24 4 6 9 21 14 54
  24–48 0 2 1 0 3 6
  48–72 1 2 2 1 2 8
  >72 3 2 3 3 5 16
Surgery at chronicization 8 2 2 1 1 14
No surgery 26 9 4 0 13 52
Neurological deficits/seizures <0.001*
  No 32 11 11 23 35 112
  Yes 16 19 26 10 30 101
Antithrombotic drugs 0.008*
  No 7 6 13 16 24 66
  Yes 41 24 24 17 41 147
Mean ASDH thickness in mm 12.3 ± 6.4 14.5 ± 5.9 17.5 ± 6.2 15.6 ± 5.9 19.2 ± 7.5 16 ± 7.1 <0.001*
Mean MLS in mm 4.7 ± 3.8 6.8 ± 4.2 9.8 ± 6.1 10.8 ± 6.2 12.8 ± 6.4 9.2 ± 6.3 <0.001*

Values are expressed as the number of patients or the mean ± standard deviation, unless indicated otherwise.
* Statistically significant.

TABLE 3. Outcome according to GCS level during admission and treatment

GCS Level
Mean 

Age (yrs)
Mean ASDH 

Thickness (mm)
Mean 

MLS (mm)

Survival

p Value

Outcome

p Value
Alive  

(n = 148 [69%])
Death  

(n = 65 [31%])
Good  

(n = 78 [37%])
Poor  

(n = 135 [63%])

Mild
  BMT (n = 49) 82 11 4 46 (94) 3 (6)

0.02*
43 (88) 6 (12)

<0.001*
  Surgery (n = 33) 79 16 9 25 (76) 8 (24) 14 (42) 19 (58)
Moderate
  BMT (n = 9) 85 17 8 4 (44) 5 (56)

0.04*
1 (11) 8 (89)

0.2
  Surgery (n = 36) 78 16 9 28 (78) 8 (22) 12 (33) 24 (67)
Severe
  BMT (n = 8) 90 26 17 2 (25) 6 (75)

0.1
1 (13) 7 (88)

0.7
  Surgery (n = 78) 78 19 14 43 (55) 35 (45) 7 (9) 71 (91)

n = number of patients.
Values are expressed as the number of patients (%), unless indicated otherwise. Percentages refer to the total number of patients in each row.
* Statistically significant. 
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(68% vs 22%) and with a lower rate of death (21% vs 35%) 
during hospital admission was seen in the BMT group.

On the other hand, the percentage of patients at the mod-
erate and severe GCS levels who were alive at discharge 
was higher in the surgical group than in the BMT group, 
with the difference between the two treatment groups 
being significant for the moderate GCS level (Table 3). 
However, treatment groups were also heterogeneous in the 
moderate and severe GCS levels, whereas BMT was re-
served for very elderly patients. Nonetheless, the two treat-
ment groups showed no significant difference in terms of 
a good or poor outcome for patients with GCS score < 13.

Analysis of Outcome Predictors
On univariate analysis, poor outcome predictors in the 

overall population were a lower GCS score, dilated fixed 
pupils, less use of antithrombotic drugs, increased ASDH 
thickness, and greater midline shift (Table 4).

Lower GCS score, greater midline shift, and use of an-
tithrombotic drugs also showed a significant association 
with outcome in the subgroup analysis of patients who had 
undergone surgery (Table 5). In this group, outcome was 
not positively influenced by prompt surgical treatment, as 
only 15% of patients operated on within 6 hours from hos-
pital arrival had a good outcome at discharge. However, 
this subset of patients had a statistically significantly lower 
mean GCS score on admission than the patients operated 
on after 6 hours (p = 0.004). Associated intracranial le-
sions, craniotomy size, and amount of hematoma evacua-

tion were not associated with outcome. Postoperative com-
plications significantly influenced outcomes (p = 0.005). 
However, a correlation between preoperative midline shift 
and postoperative complications was also documented. 

Multivariate binomial logistic regression showed a sig-
nificant association between poor prognosis and both a 
lower GCS score and greater midline shift in the overall 
population and in the surgical patients. Use of antithrom-
botic drugs showed an association with good outcome in the 
overall population but not in the surgical group (Table 6).

An analysis of the association between the category of 
antithrombotic drug, namely anticoagulant or antiplatelet, 
and outcome showed that patients using anticoagulants 
did not have significantly different outcomes (good/poor 
nor alive/dead) compared with those of patients who did 
not use antithrombotics. However, patients on antiplatelet 
drugs had a higher rate of good outcomes (p < 0.001) than 
those not taking antiplatelet drugs. These data were also 
valid for patients on double antiplatelet therapy. Patients 
on antiplatelet therapy had a statistically significantly bet-
ter GCS status (p < 0.001) and less midline shift (p = 0.04) 
than those not on antiplatelet therapy.

A decrease in the GCS score during admission was sig-
nificantly associated with a lower age (p < 0.001) and a 
higher GCS score at admission (p = 0.002). Radiological 
worsening had a significant association with less ASDH 

TABLE 4. Univariate analysis: variables related to outcome at 
discharge among the overall study population

Variable
Good Outcome 

(n = 78)
Poor Outcome 

(n = 135) p Value

Mean age in yrs 80.3 ± 6.4 79.6 ± 6.5 0.4
Mean CCI 5.1 ± 1.6 5.5 ± 1.8 0.08
Mean GCS score 12.8 ± 3 7.8 ± 4.3 <0.001*
Mean ASDH thickness 
in mm

13.2 ± 6.3 18 ± 6.9 <0.001*

Mean MLS in mm 5.5 ± 4 11.5 ± 6.4 <0.001*
Male sex 35 (44.9) 77 (57.0) 0.09
Lt hemisphere hematoma 45 (57.7) 66 (48.9) 0.4
Associated posttraumatic 
lesions

27 (34.6) 59 (43.7) 0.2

Fixed pupils 0 (0) 12 (9.0) 0.004*
Arterial hypertension† 35 (56.5) 39 (57.4) 0.9
Antithrombotic drugs 65 (83.3) 82 (60.7) <0.001*
Neurological  
deficits/seizures

35 (44.9) 66 (48.9) 0.6

GCS level ≤8 8 (10.3) 78 (57.8) <0.001*
ASDH surgery 33 (42.3) 114 (84.4) <0.001*

n = number of patients.
Values are expressed as the mean ± standard deviation or as the number of 
patients (%), unless indicated otherwise. 
* Statistically significant.
† Data available in 130 patients, 62 with a good outcome and 68 with a poor 
outcome.

TABLE 5. Univariate analysis: outcome at discharge among the 
acute surgery group

Variable
Good Outcome 

(n = 33)
Poor Outcome 

(n = 114) p Value

Mean age in yrs 78.2 ± 5.3 78.2 ± 5.6 0.99
Mean CCI 5.2 ± 1.8 5.2 ± 1.7 0.9
Mean GCS score 10.7 ± 3.6 7.4 ± 4.3 <0.001*
Mean ASDH thickness 
in mm

16.3 ± 5 17.7 ± 6.9 0.3

Mean MLS in mm 7.5 ± 3.9 11.8 ± 6.2 <0.001*
Mean size of craniotomy 
in cm2

37.7 ± 27.6 42.2 ± 32.8 0.5

Male sex 18 (55) 67 (59) 0.7
Lt hemisphere 18 (55) 53 (46) 0.6
Fixed pupils 0 10 (9) 0.06
Arterial hypertension† 15 (75) 27 (57) 0.2
Antithrombotic drugs 27 (82) 65 (57) 0.01*
Coagulopathy correction 6 (18) 18 (16) 0.7
Neurological deficits/
seizures

20 (61) 51 (45) 0.1

GCS level ≤8 7 (21) 71 (62) <0.001*
Surgery w/in 6 hrs of 
admission

5 (15) 31 (27) 0.2

Postop complications 9 (27) 63 (55) 0.005*

n = number of patients.
Values are expressed as the mean ± standard deviation or as the number of 
patients (%), unless indicated otherwise. 
* Statistically significant.
† Data available in 67 patients, 20 with a good outcome and 47 with a poor 
outcome. 
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thickness (p = 0.007) and less midline shift (p = 0.045). 
Antithrombotic drugs were not associated with clinical or 
radiological worsening.

Discussion
ASDH in elderly patients is often related to low-energy 

impacts from ground-level falls.2,12 Nonetheless, this series 
confirms a high rate of poor outcomes in patients aged ≥ 
70 years who are admitted for an ASDH, as 31% died dur-
ing their admission and another 32% were discharged in 
a vegetative state (15%) or with a severe disability (17%). 
Only 22% of patients could be discharged to home. No sig-
nificant differences in neurological functional status were 
seen in surviving patients at 6 months after treatment.

The surgical management of elderly patients with 
ASDH is not standardized, as aged patients often have a 
comorbidity burden that limits surgical and anesthesio-
logical management. Therefore, surgery is often precluded 
in patients who are believed to be in a “too good” or “too 
bad” clinical condition. For patients in better neurological 
conditions, a watchful waiting approach toward hematoma 
chronicization is sometimes pursued.19,20 In our series, this 
strategy could be put into effect in less than 7% of cases.

Although frailty has been recognized as a risk factor 
for a poor outcome in elderly patients with head trauma,5,17 
age was not associated with outcome in our series. Neither 
was age identified as an independent prognostic factor in 
other studies.4,12 Similarly, we could not document differ-
ences in the mean CCI between the two outcome groups. 
The role of comorbidities in ASDH outcome in the elder-
ly population is debated.2 A relatively high rate of good 
functional outcomes after craniotomy in elderly patients 
presenting with ASDH (41% in GOS 4–5) has been re-
ported after strict selection of patients with a Karnofsky 
Performance Status > 80, independent daily living, and no 
diagnosis of dementia.7 On the other hand, Won et al. did 
not document a significant increase in the odds of a poor 
outcome in patients with five or more comorbidities.1 Our 
results seem to confirm that in the setting of such an acute 
clinical and radiological scenario, the severity of intracra-
nial abnormalities overcomes the burden of the systemic 
issues in affecting the survival and functional outcomes of 
elderly patients.

In line with several previous series,2,7,21,22 the GCS 
score and midline shift were factors significantly associ-
ated with the outcomes of our patients. Antithrombotic 
drugs were not associated with greater ASDH thickness 
and midline shift, nor with worsening clinical or radio-
logical findings after initial assessment. This finding is in 
line with previous evidence in head trauma patients.23 A 
peculiar finding of our series was the “protective” role of 
antithrombotic drugs in the overall series population (OR 
0.564, p = 0.023). While previous studies have reported 
an increased risk of a poor outcome in ASDH patients on 
anticoagulants,16,22 we did not find any difference in the 
distribution of outcomes in these patients and those not 
taking antithrombotic drugs. This may be attributable to 
an early pharmacological correction of the drug-related 
coagulopathy. Prompt international normalized ratio 
(INR) correction could have also reduced differences be-
tween warfarin and direct oral anticoagulants. Indeed, an 
increased frequency of good outcomes in patients on anti-
platelets was found. However, since patients on antiplate-
lets had a better GCS score and less midline shift than 
the patients not on antiplatelets, the association between 
antiplatelet and outcome is likely strongly influenced by a 
better clinical and radiological starting point. However, we 
cannot find a specific reason for the better initial status of 
patients on antiplatelets, as it may occur by chance.

Another recognized sign associated with a poor out-
come is pupil abnormalities, especially fixed dilated pu-
pils.7,12 Our series showed that no patients with fixed pupils 
and only 5/44 (11%) patients with anisocoric pupils had a 
good outcome. However, the small number of patients with 
fixed pupils probably limited the results of univariate and 
multivariate regression analyses in this regard.

Role of Surgery
Timing of surgery has often been regarded as an im-

portant variable associated with outcome in ASDH sur-
gery.24–26 However, several studies have failed to demon-
strate an association between the timing of surgery and 
outcome.27–29 Furthermore, no dedicated studies in the 
elderly population have been conducted. More impor-
tantly, differences in surgical timing may reflect differ-
ent clinical severities.10,24 In our series, there was a range 

TABLE 6. Binomial logistic regression: outcomes at discharge according to GOS (good vs poor)

Dependent Variable Covariate OR 95% CI p Value

All patients: outcome at  
discharge (good or poor) 

GCS score 0.824 0.735, 0.924 <0.001*
ASDH thickness 1.037 0.961, 1.119 0.354

MLS 1.196 1.074, 1.332 0.001*
Fixed pupils 3.6e5 0.000, >10e10 0.996

Antithrombotic drugs 0.322 0.120, 0.864 0.024*

ASDH surgery: outcome at 
discharge (good or poor)

GCS score 0.872 0.766, 0.992 0.037*
ASDH thickness 1.004 0.913, 1.103 0.9

MLS 1.211 1.067, 1.374 0.003*
Antithrombotic drugs 0.325 0.096, 1.098 0.07

Outcome level “poor” was coded as class 1. Covariates were included according to the univariate analysis results.
* Statistically significant.
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of timings for surgical treatment, going from less than 6 
hours to 3 days after admission. This has been influenced 
by those patients who had a deterioration in their GCS 
score, the development or worsening of neurological defi-
cits, or the worsening of radiological findings after initial 
assessment. However, early treatment did not influence 
outcome. This finding is probably related to a worse neu-
rological and radiological picture on arrival, which influ-
enced overall outcome.

The surgical group showed an overall worse outcome 
than the BMT group. However, patients undergoing sur-
gery had a significant worse clinical and radiological status 
than the BMT patients. On the other hand, 35% of patients 
with a GCS score < 13 who did not undergo surgery were 
alive at discharge compared to 62% in the surgical group 
(Table 3). Nonetheless, a good outcome (good recovery, 
moderate disability) was found in only 2 patients in the 
BMT group and in 19 in the surgical group, corresponding 
to 12% and 17% of patients at the severe/moderate GCS 
level in each treatment group, respectively. These data 
show that, especially at the moderate GCS level, while sur-
gery is superior to BMT in avoiding death, the functional 
outcome of elderly patients with a GCS score < 13 is poor 
despite surgical treatment. 

The findings of the present and previous studies rein-
force the notion that optimal treatment of an ASDH in an 
elderly patient remains controversial and can represent an 
ethical dilemma for the on-call neurosurgeon facing the 
decision of whether or not to operate. While in a less se-
vere clinical/radiological scenario conservative treatment 
seems relatively safe, the odds of a poor outcome are high 
after surgical treatment in a patient with greater midline 
shift and a lower GCS score. Nonetheless, surgery seems 
the only reasonable attempt to avoid death in patients pre-
senting with worse clinical/radiological findings. While an 
attitude of “we did all we could” may be attractive and 
believed to be safer from a medico-legal standpoint,11 the 
dismal outcomes reported here suggest paying careful at-
tention to detailed information on expected outcomes in 
talking with family members and in trying to understand 
whether a patient clearly expressed his or her wishes previ-
ously.

Study Limitations
The main limitations of this study are its retrospective 

nature, which could have underestimated the number of el-
derly patients affected by ASDH, as patients in very good 
condition or dead before or soon after arrival could have 
been missed, as well as the heterogeneous distribution 
of patients among the two treatments (BMT or surgery). 
However, this distribution reflects the real-life scenario, as 
patients in worse clinical condition and with more severe 
radiological findings have more often undergone surgery 
than patients with a better clinical/radiological status. 
Moreover, the relatively low number of cases could limit 
the multivariate analysis results.

Finally, treatment indication and management of intra-
cranial hypertension did not follow a common decision 
algorithm but was established by the local neurosurgical 
and ICU staff. However, no significant differences in out-
comes among the 5 centers were seen, and our results are 

in line with the literature. This seems to emphasize that 
possible differences in raised ICP management have poor 
significance in terms of overall outcome, which is strongly 
influenced by the initial clinical/radiological status.

Conclusions
ASDH in patients aged ≥ 70 years has a high rate of 

poor outcomes, as approximatively one-third of patients 
die during admission and another third is discharged in 
a vegetative state or with a severe disability. In this age 
group, however, age per se and CCI have no significant 
association with outcome. No significant differences in 
neurological functional status were seen in surviving pa-
tients 6 months after discharge. A poor GCS score and 
more pronounced midline shift have significant associa-
tions with a poor outcome. Patients with an abnormal pu-
pillary response to light very rarely survive with a good 
outcome. The role of antithrombotic drugs is controversial, 
as they seem not to negatively influence hematoma volume 
and its tendency to grow, with antiplatelets even associated 
with better outcomes given a more favorable initial clini-
cal/radiological condition. Surgery, generally reserved for 
patients in worse preoperative conditions, can significantly 
reduce the rate of death but not the frequency of patients 
with a poor outcome.
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