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SUMMARY

Introduction/Objective Subdural hematoma is one of the most common intracranial types of bleeding
with high risk of disability and mortality.

The aim of this study was to determine the influence of age, sex, acuteness, and etiology of subdural
hematoma on short-term clinical outcome in these patients.

Methods We retrospectively studied 288 patients who were diagnosed and operated on for subdural
hematomas (SDH) with different etiology (traumatic and spontaneous) and acuteness (acute, subacute,
and chronic) for a period of five years. Patients scored < 5 points on the Glasgow Coma Scale at hospital
admission were not included in this study. Clinical outcome was assessed by the modified Rankin Scale
(mRS) score at hospital discharge. Descriptive statistics and logistic regression analysis were used to
determine the effect of the investigated factors on short-term clinical outcome.

Results Logistic regression analysis was conducted to predict degree of recovery (good = mRS <1 vs.
poor = mRS = 2 or death) using sex, age, acuteness, and etiology of SDH as predictive factors. It was es-
tablished that the following three factors made a significant contribution to the outcome: age (p = 0.004),
acuteness (p < 0.001), and etiology of a hematoma (p = 0.023), with acuteness being the strongest predic-
tive factor. Sex was not a significant predictor, while age under 70 years and spontaneous origin of SDH
were associated with lower mRS scores and had a positive effect on recovery chances.

Conclusion Age, acuteness, and etiology of hematoma are important predictive factors that influence
the short-term clinical outcome in patients with SDH. These parameters should be taken into account
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when giving prognosis for recovery chances to a patient’s family and relatives.
Keywords: subdural hematoma; outcome; predictive factors; recovery; surgery

INTRODUCTION

A subdural hematoma (SDH) is a common type
of intracranial hemorrhage. The prevalence
and total cost for a subdural hematoma has in-
creased significantly in the last decade [1]. An
acute intracranial subdural hematoma (ASDH)
is commonly associated with high incidence of
morbidity and mortality, despite its fatality rate
has begun to decline with the developments in
medicine and is currently around 14% [2, 3,
4]. On the other hand, some patients develop
chronic SDH (CSDH) from causes other than
head injury, such as brain surgery, neovascu-
larization of the hematoma capsule, or coagula-
tion factors. In addition, some factors, such as
old age, alcoholism, coagulopathy, neurological
status at admission, hematoma density, and ir-
rigation, are reported to be correlated with the
outcome [5]. However, these results are still
controversial, and the influence of some im-
portant predictive factors on clinical outcome
of SDH, regardless of its etiology and acuteness,
has not yet been fully elucidated.

Therefore, the aim of this study was to de-
termine the influence of age, sex, acuteness,
and etiology on short-term clinical outcome
in patients with subdural hematomas.

METHODS
Study design

This international study was performed in two
neurosurgical centers — the Clinic for Neuro-
surgery, Clinical Center of Ni§, Serbia, and the
Clinic for Neurosurgery, St George University
Hospital, Plovdiv, Bulgaria. It was approved by
the institutional review boards, and informed
consent was waived. Patient information was
obtained via a retrospective review of medical
records for the period between January 2011
and December 2015.

Patients

We identified and included a total of 288 pa-
tients diagnosed and operated on for SDHs,
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Table 1. Group comparisons of the investigated factors and their correlation with clinical outcome

mRS
Factors No. of patents (%) p-value - p-value
mean SE median
Age
<70 138 (47.9) 1.40 0.14 1
ns 0.002
>70 150 (52.1) 1.99 0.16 1
Sex
male 198 (68.8) 1.63 0.12 1
<0.001 ns
female 90 (31.3) 1.88 0.21 1
Acuteness of SDH
acute 44 (15.3) 3.16 0.30 3
- <0.001 <0.001
subacute/chronic 244 (84.7) 1.45 0.1 1
Etiology of SDH
spontaneous 179 (62.2) 1.49 0.13 1
- <0.001 0.008
traumatic 109 (37.8) 2.06 0.19 1
Total 288 (100) 1.71 0.11 1

mRS - modified Rankin Scale; ns — non-significant; SDH - subdural hematoma

regardless of their acuteness (acute, subacute, or chronic),
and etiology (traumatic or spontaneous). We collected
data with relation to factors such as initial score on the
Glasgow Coma Scale (GCS), length of hospital stay, age,
sex, acuteness, and etiology of SDH. The short-term
clinical outcome was assessed by the modified Rankin
Scale (mRS) at hospital discharge. Thus, the follow-up
period varied from seven to 35 days. Patients scored < 5
points on the GCS at hospital admission were not in-
cluded in the study because they usually have moribund
prognosis.

In order to determine the influence of the investigated
factors on the clinical outcome, the patients were grouped
for comparisons as follows: patients aged < 70 years vs.
patients aged > 70 years; male patients vs. female patients;
patients with acute SDH vs. patients with subacute/chronic
SDH; patients with traumatic vs. patients with spontane-
ous (non-traumatic) SDH.

Statistics

Statistical analyses were performed using the IBM SPSS
Statistics for Windows, Version 19.0 (IBM Corp., Armonk,
NY, USA). Distribution of the variables was tested using
the Shapiro-Wilk test. We used the Mann-Whitney U-
test to test for differences between groups and correlation
analyses (Spearman’s r). Logistic regression model was run
to determine which variables were independently associ-
ated with functional recovery and mortality. All variables
with p < 0.05 were considered statistically significant.

RESULTS

The mean age was 69.62 * 0.79 years (range being 20-95
years), with 52.1% being over the age of 70 years. Male-
to-female ratio was 2.2:1. The most common types of
SDH were subacute/chronic (84.7%) and spontaneous
(62.2%). The overall mortality rate was 10.4%. The aver-
age mRS score upon discharge was 1.71 + 0.11. Sex was not
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significantly associated with differences in mRS score nor
with the other factors (p < 0.05). Being above/below the
age of 70 years was significantly associated with differences
in the mRS score (U = 8,307.5, p = 0.002) and the out-
come (independence, dependence or death) (U = 9,124.5,
p =0.016). Outcome (mRS score) was also associated with
the acuteness (U = 2,578, p < 0.001) and etiology of SDH
(U =8,014, p = 0.008) (Table 1).

There was a moderate negative correlation between
the acuteness and the mRS score (Spearman’s r = -0.339,
p < 0.001).

Clinical outcome and correlation between good re-
covery and investigated factors have been summarized in
Tables 2 and 3.

A logistic regression analysis was conducted to predict
degree of recovery (good = mRS < 1 vs. poor = mRS > 2
or death) using sex, age, acuteness, and etiology of SDH
as predictors. A test of the full model against a constant
only model was statistically significant, indicating that
the predictors were reliably distinguished between accep-
tors and decliners of the offer (x> = 49.535, p < 0.001 with
df = 4). Nagelkerke’s R* of 0.218 indicated a relationship
between prediction and grouping. Prediction success
overall was 72.6% (94.1% for good and 32.7% for poor).
The Wald criterion demonstrated that three factors made
a significant contribution to prediction: age (p = 0.004),
acuteness (p < 0.001) and etiology of SDH (p = 0.023),
with acuteness being the strongest predictor. Sex was
not a significant predictor, whereas age under 70 years
and spontaneous origin of SDH were associated with
lower mRS scores and had positive effect on recovery
chances.

DISCUSSION

Many factors, including age, have been reported to influ-
ence the outcome in traumatic and non-traumatic SDH
patients [6, 7, 8]. Age is considered as one of the major
predictive factors for mortality in patients with traumatic
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Table 2. Summary of clinical outcome and functional recovery of pa-
tients with a subdural hematoma at discharge

Clinical outcome No. of patient (%)
mRS

no symptoms 68 (23.6)
no significant disability 119 (41.3)
slight disability 38(13.2)
moderate disability 17 (5.9)
moderate severe disability 14 (4.9)
severe disability 2(0.7)
death 30(10.4)
Outcome (based on mRS)

independent (MRS = 0-2) 225 (78.1)
dependent (MRS = 3-5) 33(11.5)
death 30(10.4)
Recovery of surviving patients (n = 258)

good/full recovery (mRS < 1) 187 (72.5)
poor/disability (mRS = 2-5) 71 (27.5)

mRS - modified Rankin Scale

Table 3. Correlations between the investigated factors and good clini-
cal outcome

Factors Functional recovery (mRS < 2) value
n (% within group) P
Age
<70 116 (84.1)
0.016
>70 109 (72.7)
Sex
male 156 (78.8) ns
female 69 (76.7)
Acuteness of SDH
acute 21(47.7)
- <0.001
subacute/chronic 204 (83.6)
Etiology of SDH
spontaneous 149 (83.2)
- <0.05
traumatic 76 (69.7)
Total 225 (78.1)

mRS - modified Rankin Scale; ns — non-significant; SDH - subdural hematoma

ASDH [9]. A recent study reported that the age of less or
more than 77 years had been found to be an independent
prognostic factor for the functional outcome in patients
with CSDH [10]. Age is also indicated as a positive risk
factor for a higher perioperative morbidity and mortal-
ity [11]. On the other hand, other authors shared that
despite significantly higher complication rate in elderly
patients with CSDH, the clinical outcome at one month
after surgery in patients older than 85 years was signifi-
cantly better in comparison to patients younger than
85 years [11]. On the contrary, in a large, prospective,
multicenter, observational cohort study carried out in
the United Kingdom by Brennan et al. [12], over 1,205
patients with CSDH, showed that increasing patient age
had independently predicted unfavorable functional out-
comes [12]. Another large study conducted by Toi et al.
[13], which included 63,358 patients with newly diagnosed
CSDH, also confirmed that the percentage of poor out-
comes at discharge tended to be higher in elderly patients.
Several publications demonstrated that clinical outcome
of patients over 70 years old who have received surgical
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treatment for traumatic ASDH was significantly worse
with the increase in age [14, 15, 16]. Our study found that
patients with subdural bleeding older than 70 years had
poorer short-term outcomes following surgery compared
to those younger than 70 years. We identified the age less
than 70 years as a significant predictor for better outcome
in a mixed cohort of patients with SDH, regardless of its
acuteness and etiology. Similar findings have been recently
reported [17].

A recent study showed that premorbid impaired ac-
tivities of daily living, consciousness disturbance, acute-
to-chronic subdural hematoma, and death as outcomes at
discharge were significantly more frequent in women than
in men. Women had less frequent instances of good recov-
ery. Female sex was also identified as a predictor of death
at discharge [18]. In contrast, our study did not identify
sex to be significantly associated with differences in out-
come. Logistic regression analysis confirmed that sex was
not a significant predictor of clinical outcome of patients
with SDH, a fact also observed by other authors [9]. The
prognosis for patients with ASDH remains poor, especially
in elderly patients [19]. It has long been recognized that
ASDH is often associated with intraparenchymal injuries
and brain swelling. Hence, outcomes have historically been
worse for patients with ASDH with mortality rates as high
as 68% [20, 21]. Pathophysiology, patient populations,
management strategies, and outcomes differ significantly
between ASDH and CSDH [22]. As recently reported,
patients with mixed acuteness or subacute/chronic SDH
had significantly better three-month mRS with surgery
compared to those with only ASDH [17]. In contrast, an-
other study which investigated 45 patients over the age of
70 did not establish any change in the functional status
from admission to follow-up in the groups of patients with
ASDH and CSDH [23]. We also confirmed that acuteness
of SDH was significantly correlated with functional recov-
ery and outcome. Moreover, the acuteness was found to
be the strongest predictor of clinical outcome. Our study
suggested that patients with ASDH tend to have poorer
outcome and lower chances for good recovery compared
to patients with subacute/chronic SDH.

Patients with CSDH who reported a history of head
injury are susceptible to poorer outcome [5]. However,
SDH can develop spontaneously, without any history
of sustained cranial trauma as a result of brain surgery,
neovascularization of the hematoma capsule, or coagula-
tion factors [5, 24, 25]. The etiology remains unknown
in over 25% of cases because many patients have not
experienced a prior traumatic event [26, 27]. We found
significant correlation between etiology of SDH and
clinical outcome. The etiology of SDH was also found
to be a significant predictor of outcome. Our results in-
dicated that patients with spontaneous (non-traumatic)
SDH had better outcome and greater recovery chances
after surgery than patients with traumatic SDH. One
possible explanation is that traumatic SDH are often
accompanied by a variety of diffuse parenchymal in-
juries and cerebral edema that increase brain damage
and worsen prognosis.
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We could not identify any other publication in the
literature that discusses and compares clinical outcome
in patients with spontaneous versus traumatic SDH with
heterogeneous acuteness. Therefore, we consider this our
original finding that could have social, economic and,
chiefly, personal significance. Recovery of such patients
and their ability to adequately participate in everyday life
has a great impact on their quality of life.
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YTULaj CTapocTy, Nona, AUHAMMUKE HACTaHKa U eTUOrUje Ha KPaTKOPOUHU
KJIMHUYKM UCXOZ Koa BonecHuKa ca cybaypanHum xematommuma — melyyHapogHa

ABOLLEHTPUYHA CTyAMja

MBo KexajoB', Anekcanaap Koctuh? bopucnas Kutos', BecHa Hukonog?, Xprcto XKesrbaskos', AtaHac [laBapcki'
'MeaununHckI yHUBep3uTeT y Mnosamey, MeguumHckn dakynteT, Kateapa 3a Heypoxupyprujy, lMnosaus, byrapcka;

2KnuHnyky yeHTap Huw, Knnvka 3a Heypoxupyprijy, Huw, Cpbuja

CAMETAK

YBoa/Lum CybaypanHy XemaTomu Cy jeaaH o Hajuelwhnx Bu-
[0Ba MHTPAKpaHWjafHOr KpBapetba, Ca BUCOKMM MPOLEHTOM
mMopTanuTeTa 1 mopbugnTeTa.

Linb Hawer nctpaxuatba je 61o fa yTBpAMMO YTULaj CTapo-
CTW, NONa, AVHaMKKe HacTaHKa 1 eTronoruje cybaypanHux xe-
MaToMa Ha KpaTKOPOUHY KNMHUYKI NCXOA KOA OBUX BonecHmKa.
Metopge PeTpocnekTMBHO CMO aHanv3mpany 288 6onecHrka
Koju cy onepucaHu of cy6aypanHux xematoma (CAX) pasnuunte
eTnonoruje (TpayMaTCKm Ui COHTaHU) U AHaMIKe HacTaHKa
(aKyTHW, Cy6aKyTHV 1 XPOHWYHW) Y NepUOZY Of NeT roanHa. Y
CTYAVjy HUCY YKIbyueHu CBU 6onecHMuM ca [1a3roB Koma cKa-
nom <5. KnuHuukm nexog je yrephusaH nomohy moandukosa-
He PaHKVH ckane (MPC) HenocpeaHO Npe OTMyCTa Ca KNVHKKE.
OnucHa CTaTUCTMYKA 1 NOFUCTUYKA PerpecroHa aHanmsa cy
KopuwheHe 3a yTBhnBame edekTa ncnutnBaHmx Gaktopa Ha
KPaTKOPOYHV KAVHWYKIN UCXOA.

DOI: https://doi.org/10.2298/SARH171016024K

PesynTatn 3a npefuharbe cteneHa onopasaka KopuwheHa
je MeTopa norncTnyKe perpecmoHe aHanuse (fobap = MPC < 1
Hacynpot nowem MPC > 2 unn cmpTi), Koja je y3umana y 063up
CTapoCT, NoA, AUHAMKKY HacTaHKa 1 etunorujy CIIX kao pakTto-
pe nporHo3e. YTBphHeHO je Aa cy Tpu dakTopa of CTaTUCTUYKOT
3Hayvaja 3a CTeneH onopasKa: cTapocT (p = 0,004), guHammKa
HacTaHKa (p < 0,001) n etnonoruja xematoma (p = 0,023). Mon
60necH1Ka Huije 610 of, MPOrHOCTUYKOT 3Havaja, oK Cy CTapoCT
ncnog 70 rognHa 1 HeTpaymaTcKo NMopekno xematoma yapy-
XeHu ca HUCKm MPC uManu no3nTneaH eGeKT Ha onopaBak.

3akibyyak CrapocT, AvHaMKKa HacTaHKa 1 eTuoruja xemartoma
Cy GUTHY MPOrHOCTUYKM GAKTOPM KOju1 yTUYY Ha KPaTKOPOYHN
KJIMHUYKI ncxof Kog 6onecHnKa ca COX. OBM napameTpu 6u
Tpebano fa ce yamy y 063vp Kafa ce Aaje NporHo3a ornopaska.

KrbyuHe peun: cy6aypanHy XeMaToM; UCXOH; MPOrHOCTUYKM
dbakTopy; onopasak; onepawuja
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