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Abstract

Introduction: There is substantial literature data dedicated to intracranial epidural hematomas affecting young and middle-aged in-
dividuals, but studies focusing on their characteristics in elderly patients are scarce, assuming that old age is a poor prognostic factor.

Aim: The aim of the current study was to review the typical features of the etiology, clinical presentation, disease course, and outcome
in a series of cases with epidural hematomas in elderly patients.

Materials and methods: The etiology, clinical presentation, neuroimaging findings, treatment, and outcome in elderly patients op-
erated for traumatic epidural hematomas were investigated in the Clinic of Neurosurgery at St George University Hospital, Plovdiv
between January 2015 and December 2020.

The study included patients with isolated traumatic epidural hematoma, as well as those with epidural hematoma in combination with
other traumatic intracranial lesions (cerebral contusion, subarachnoid hemorrhage, subdural and intracerebral hematoma). Postopera-
tive epidural hematomas were not included in the study.

The neurological status of patients at admission was assessed using the Glasgow Coma Scale. The Glasgow Outcome Scale was used to
monitor their condition during the first month after discharge.

Results: 121 patients with epidural hematomas underwent surgery during the study period in the Clinic of Neurosurgery at St George
University Hospital, Plovdiv. Of these patients, 13 (10.7%) were people aged over 65 years (8 women and 5 men, mean age - 69 years).
The most common cause of injury was a fall. Twelve patients (92.3%) had associated craniocerebral lesions and only one had an isolated
epidural hematoma. Upon admission, 6 patients (46.2%) were neurologically intact. Ten patients were treated surgically, two — conser-
vatively. Good outcome (GOS=4-5) was achieved in 8 patients (61.5%), poor outcome - in one patient, and four patients (30.8%) died.

Conclusions: Good outcome in elderly patients with epidural hematoma can be achieved in two-thirds of the cases, despite the negative
influence of the age as a prognostic factor.
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INTRODUCTION

Epidural hematomas (EH) account for 1% to 9% of all trau-
matic brain injuries (TBIs), but are significantly less com-
mon in the elderly due to significant adhesion of the dura
mater to the inner surface of the skull.l!l The outcome of
treatment of patients with EH depends on many factors
with different prognostic values, with age being one of the
significant variables.?) According to the World Health Or-
ganization, people 260 years of age are considered to be
elderly. According to the United Nations Department of
Economic and Social Affairs, their percentage of the world
population in 2020 is 9.3% and is expected to reach 16% by
the year 2050.13-4)

AIM

The aim of the present study was to investigate the eti-
ology, clinical presentation, disease course and outcome
in a series of 13 elderly patients with EH, as this group
represents the fastest growing segment of the popula-
tion, which presumably will increase the incidence of this
pathology in the future.

MATERIALS AND METHODS

The etiology, clinical presentation, neuroimaging find-
ings, treatment and outcome in elderly patients operated
for traumatic epidural hematomas were investigated in the
Clinic of Neurosurgery at St George University Hospital in
Plovdiv between January 2015 and December 2020.

The study included patients with isolated traumatic EH,
as well as those with EH in combination with other trau-
matic intracranial lesions (cerebral contusion, subarach-
noid hemorrhage, subdural and intracerebral hematoma).
Postoperative EH were not included in the study.

The neurological status of the patients at admission
was assessed using the Glasgow Coma Scale (GCS). The
Glasgow Outcome Scale (GOS) was used to monitor their
condition during the first month after discharge.

RESULTS

During the study period, 121 patients with EH were treat-
ed in the clinic, 13 (10.7%) of whom were =65 years. The
female-to-male ratio was 8:5 (1.6:1). The age of the patients
was in the range of 65 to 87 years, with an average of 69
years (mean age, 73.153+7.777, 95% CI 68.454, 77.854)
(p=0.0242]. The average age of the men was identical to the
overall average age, while that of the women was slightly
higher (70.5 years), (mean, 71.25+6.112, 95% CI 66.139,
76.361) (65-82) (p>0.10).

Ten patients (76.9%) were injured at home, 5 of whom
fell down the stairs and 5 fell from their own height. Two

(15.4%) were injured in traffic accidents and one (7.7%)
was hit by a falling tree. Six patients (46.2%) were trans-
ferred from other hospitals. The time to admission to the
clinic after the injury is presented in Table 1.

Table 1. Time to hospital admission

Time to admission after the injury n (%)
Up to 3 hours 1(7.7)
3 to 6 hours 6 (46.2)
6 to 8 hours 1(7.7)
8 to 12 hours 3(23)
At 25 hours 1(7.7)
At 60 hours 1(7.7)

Almost all patients were physically independent before
the trauma. The presence of concomitant diseases is pre-
sented in Table 2.

Table 2. Presence of concomitant diseases

Concomitant diseases n (%)
Without concomitant diseases 3(23)
Arterial hypertension 6 (46.2)
Bronchopneumonia 1(7.7)
Diabetes mellitus, pulmonary emphysema and 1 (7.7)
arterial hypertension

Chronic cholecystitis and gastritis 1(7.7)
Cardiovascular, pulmonary, renal, and liver 1(7.7)

failure

The level of consciousness of patients at admission
assessed by the GCS ranged from 5 points in one patient, 8-9
points in 7 patients, and 13-15 points in 5 patients. During
the admission to the clinic, 6 patients (46.2%) were without
neurological deficits, but 4 of them (30.8%) had symptoms
of increased intracranial pressure of varying severity. In the
remaining 7 patients (53.8%), there were focal neurological
symptoms (hemiparesis/hemiplegia, sensomotor aphasia,
peripheral paresis of the facial nerve) (Table 3).

The computed tomography scans showed that the ma-
jority of EH were localized mainly in the parietal region
- pure parietal (n=3); temporoparietal (n=3), frontotem-
poroparietal (n=1), and parietooccital (n=1). Two hemato-
mas were located in the temporal and frontal areas and one
in the occipital area. Associated brain lesions were found
in 12 patients (92.3%). In 10 patients (76.9%), there was
a skull fracture, in 10 (76.9%) - traumatic subarachnoid
hemorrhage, in one (7.7%) - subdural hematoma, and in 5
(38.5%) - intracerebral hematoma (Figs 1, 2). Midline shift
was present in 6 patients (46.2%).

In 10 patients (76.9%) the EH were evacuated sur-
gically - in 8 (61.5%) by craniotomy and in 2 patients
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Table 3. Clinical data at admission, discharge, and 30 days after discharge and the neuroimaging findings of the patients

No. Sex/Age Neurological status  Hematoma Midline Associated lesions GCS and GOS at discharge
at admission localization displace- and follow-up at day 30
ment
=15
1 F/66 GCS=8 Temporal No SE CC, CE, SAH, IH, PC ggSS—S
Elevated ICP, W/oND P T > ~
W/oND
GCS=13 T . GCS=15
2 FI69  Elevated ICP, W/ etealrpompa“ No CC, CE, SAH GOS=5
oND, Disoriented W/oND
=1
30 Ees oM Temporal No SE CC, CE, SAH 282—55
Elevated ICP, W/oND P T -
W/oND
GCS=14
4 F/82 GCS=8 Hemiparesis Temporal Yes SE, CC, CE, SH, IH GOS=4
Latent hemiparesis
5 /78 GCSfS . Fro-ntotemporo— Yes SE CC, CE, SAH GCS=15 . .
Hemiplegia parietal GOS=3 Hemiparesis
=8 CMA Hemi- F -
6 M/S7 GCS .8 C emi ro?totemporo Yes CE GOS=1
paresis parietal
GCs=15 , . GOS=1
7 M/69 W/oND Parietooccipital  No CC, CE, SAH HAI
T . GCS=15
8§ M/69  GCS=15PPF egfpompa“ No SE, PC, CC, CE GOS=4
PPF
9 Mgy OSB Parietal Yes SE CC, CE, SAH GOS=1
SMA, Hemiplegia
0 B 99T Parietal Yes SE, CC, CE, SAH, TH GES=15 o
Hemiplegia GOS=4 Slight hemiparesis
GCS=8 . -
11 M/87 . . Parietooccipital ~ Yes SE, PC, CC, CE, SAH,IH GOS=1
Hemiparesis
GCS=15 GCS=15
12 E/72 Parietal N E , CE, SAH
! Elevated ICE, W/oND  ¢* ° Sk CC, CE,S GOS=5 W/oND
GCS=9 GCS=15
13 F/66 Frontal N SE CC, CE, SAH, [H
! Elevated ICP, W/oND ~ " 0 GOS=5 W/oND

F: female; M: male; PC: pneumocephalus; ICP: intracranial pressure; W/oND: without neurological deficit; CC: cerebral contusion; CE:

cerebral edema; SF: skull fracture; SAH: subarachnoid hemorrhage; SH: subdural hematoma; IH: intracerebral hematoma; SMA: sen-

somotor aphasia; PPF: peripheral paresis of the facial nerve; HAI: hospital-acquired infection; GCS: Glasgow Coma Scale score; GOS:

Glasgow Outcome Scale score

(15.4%) by single burr-hole trephination. Two patients
were treated conservatively due to the small volume of
the hematoma.

The outcome of treatment is presented in Table 3. At
discharge, 9 patients (69.2%) had a GCS score of 15. At the
follow-up exam 30 days after discharge, 5 patients (38.4%)
were neurologically intact (GOS=5), 3 (23%) were mod-
erately impaired (GOS=4), and one was dependent on
foreign assistance (GOS=3). Four patients died (30.7%).
Patient No. 6 died 24 hours after admission without un-
dergoing surgery due to multiple organ failure. Patient No.
7 was admitted with EH and bronchopneumonia and died

at 13 days due to a hospital-acquired infection and subse-
quent multiple organ failure. Patient No. 9 had a concom-
itant chronic gastritis and cholecystitis. He underwent
emergency surgery during which the EH was evacuated
(Fig. 2). Nevertheless, his neurological status deteriorat-
ed and the patient died 5 days postoperatively. The last
deceased patient suffered from diabetes mellitus and pul-
monary emphysema. He underwent emergency surgery,
but his postoperative condition did not improve, despite
a total removal of the hematoma, and he died 5 days post-
operatively.
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Figure 1. CT of an 82-year-old woman who fell down the stairs. A) Presence of an epidural hematoma in the left temporal region and

a subdural hematoma in the right temporoparietal region; B) The location and size of the subdural hematoma were visualized; C) Post-

operative CT shows the evacuation of the hematomas and the present brain contusion in the left temporal region.

Figure 2. CT of a 69-year-old patient who fell from his own height at home. A) Presence of an epidural hematoma in the left parietal

region and edema of the left cerebral hemisphere; B) Presence of a hemorrhagic contusion focus in the left temporal region and trau-

matic subarachnoid hemorrhage; C) Postoperative CT shows the evacuation of the hematoma.

DISCUSSION

The incidence of EH in elderly patients is low and ranges
from 0.9% to 2.8%.!:6-8! The frequency of 10.8% in elder-
ly patients that we found is significantly higher, which to
some extent can be attributed to the increased proportion
of this segment of the general population.

In younger people with EH, the male sex predominates,
with the male-to-female ratio in the Ismail and Lasseini
publication being 9:1, and in that of Ndoumbe et al. reach-
ing 14.3:1.1% In elderly patients with EH, Hamlat et al.
found a slight predominance of females (1.3:1), which is
similar to the one we found (1.6:1).11]

While in young people, EH usually result from traffic ac-
cidents, in elderly patients they are usually caused by falls
which is confirmed by our study.!1%!

Despite the presence of significant intracranial lesions
at admission, the neurological status of elderly patients
with EH may be intact or slightly abnormal. Nevertheless,
acute deterioration is sometimes possible even after ade-
quate evacuation of the hematoma, which is confirmed by
our study.l!l In our series, 5 (38.5%) had a GCS score of
13-15 points, 6 patients (46.2%) were without neurological
deficit. Patient No. 7 was fully alert, without neurological
symptoms, and with a small EH, but postoperatively grad-
ually deteriorated and died.

The high incidence of EH-associated traumatic intracra-
nial lesions in elderly patients confirms the statement that
the resulting vertical deceleration during fall from height
can cause significant brain injuries.!!! It is difficult to deter-
mine the exact cause for neurological deterioration in pa-
tients with different intracranial traumatic lesions.!'!} In our
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study, only one patient (No. 6) had an isolated EH, but with
severe somatic concomitant diseases that led to his death.

Despite the fact that skull fractures are frequently asso-
ciated with EH, their absence cannot rule out the presence
of EH in all age groups. In three of our patients (Nos. 2, 6,
and 7), no skull fractures were found.

There are many authors who accept certain neurological
findings as prognostic factors in patients with EH.!"!2] Most
of them consider midline shift and compressed perimesen-
cephalic cisterns (mainly cisterna ambiens) as important
prognostic factors.['>13] Midline shift should be considered
as a warning sign in elderly patients with EH. Similarly
to Hamlat et al., we found that midline displacement was
present in 85.7% of the patients with GCS <8 points, while
in those with GCS score of 1315, this was usually absent.!!]

According to Wintermark et al., the presence of severe
cerebral edema and increased intracranial pressure impairs
cerebral perfusion and is associated with poor treatment
outcomes.['l Due to the frequent presence of brain atro-
phy, the elderly tolerate increased intracranial pressure
better. Therefore, timely evacuation of the hematoma pro-
motes favorable recovery (GOS=4-5), which was achieved
in 8 of our patients (61.5%).[1°!

In young people, EH are most often located in the
temporal region, while in elderly patients they usually af-
fect the parietal region.!) This is due to the fact that with
increased age the dura mater is less adherent to the inner
lamina of the parietal bone, compared to the other regions
of the cranial vault, which predisposes to its separation
during direct impact. The parietal area was affected in 9 of
our patients (69.2%).

Similarly to others, our indications for surgical treat-
ment in patients with EH were the presence of midline
shift, severe neurological deficits, low GCS scores, and rap-
id neurological deterioration. (117

We treated conservatively patients who had low-volume
hematomas, lack of midline displacement, and absence of
focal neurological deficit.

The outcome of treatment has improved significantly
with the improvement of diagnostic methods and neuro-
intensive care. On the other hand, the favorable outcome
decreases with age at the background of increased number
of elderly people with TBL.[1%18) In addition to age, the out-
come depends on the severity of TBI, the period from the
trauma to treatment, and the presence of associated intra-
cranial lesions and concomitant diseases.

According to Soon et al., the mortality rate due to EH
varies from 1.2% to 30%.1°) Out of 888 elderly patients
with a severe TBI, Shimoda et al. found 41 (4.6%) with
EH, 20 of whom were treated surgically and 21 conser-
vatively.??) In the first group, the mortality rate was 75%,
and in the second - 81%, and only 15% of the cases had a
favorable outcome (GOS = 4-5). In contrast to these re-
sults, Hamlat et al. in a series of 14 patients aged >70 years
found only a 7.4% mortality rate and favorable outcome
(GOS=4-5) in 64.3%, but the majority of their patients had
a mild to moderate TBL!!

Elderly Patients with Epidural Hematomas

The analysis of our results showed that good outcome
(GOS=4-5 points) was achieved in 8 patients (61.5%). The
mortality rate in our series was 30.8%, as 3/4 of the deceased
patients had severe TBI upon admission and all were with
significant associated lesions and/or serious comorbidities.

There are reports of better outcomes in elderly wom-
en with TBI, which was explained by higher levels of es-
trogen and progesterone that provides improved brain
perfusion. 222l At the same time, there are clinical and
experimental studies that oppose these findings.?*! With-
out being able to draw a definite conclusion, we must em-
phasize that in our series there was no female death, al-
though the average age of women in our series was higher
than that of the men while the severity of TBI was approx-
imately the same.

CONCLUSION

Epidural hematomas in elderly patients are rare, generally
resulting from falls. Surgery is indicated for cases with low
GCS score, rapid neurological deterioration and presence
of midline shift. Conservative treatment should be pre-
served for patients with low-volume, well-tolerated hema-
tomas with close neurological and CT monitoring. Despite
the importance of age as a prognostic factor, good outcome
can be achieved in the majority of elderly patients with EH.
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Pe3tome

BBepeHme: VimeroTcs 0OMMpPHBIe TUTEPATyPHbIe AaHHBIE, IOCBSIIeHHbIe BHYTPIYePEIHBIM SIIIAYPaTbHbIM reMaToMaM, IOPaXKalo-
LM JIAL, MOJIOZIOTO ¥ CPEHETO BO3PACTa, HO MCC/IENOBaHNA, IOCBAIEHHbIE X XaPAKTEPUCTUKAM Y IOXKM/IBIX IAIIMEHTOB, HEMHOIO-
YIC/IEHHBI, IPEAIIO/Iarasi, YTO MOXXIION BO3PACT AB/ISIETCS IIOXUM IIPOTHOCTUYIECKUM (HaKTOPOM.

ueﬂb: He}lb HaCTOAIIECTO UCCIIENOBAHNA COCTOANIA B TOM, YTOOBI PacCMOTpPETDH XapaKTEpHbIE 0CObeHHOCTHI 9TUOIOTUU, KTMHUYECKON
KapTUHBDI, TCYECHUA 3a00/IeBaHNA U JICXO0/1a B CEpUM C1yda€B dNUAYPATIbHBIX TEMAaTOM Y ITOJKMJIbIX IIAIMEHTOB.

Matepuanbl n meTofibl: OTuonorus, KIMHUYECKasA KapTHHA, pe3y/IbTaTbl HellPOBU3yaIU3aLUL, IedeH)e U MICXOABI Y IOKI/IBIX T1a-
IL[YIEHTOB, OIIEPMPOBAHHBIX 110 IIOBOJY TPaBMAaTUYECKVX SIMUAYpPaJbHBIX TeMaToOM, ObUIN MCCIefoBaHbl B KMHuKe Heilpoxupyprun
YauBepcnrerckoit 6onpHunbl Csatoro Teoprusa B Ilnosause B nepuoy ¢ sHBaps 2015 r. o feka6pp 2020 .

B MCCNIEea0BaHNE BKIOYA/IMCh IMAMEHTDI C I/I30HI/IPOBaHHOI7[ TpaBMaTI/I‘IeCKOVI :-)nm,uypanbﬂoﬁ reMaTOMOI, @ TaK)Ke MaLMeHTbl C 3IM-
nypanbﬂoﬁ reMaTOMOJl B COYETaHUM C ApYyrMMN TpaBMaTN4Y€CKNMI BHYTPUYEPETTHBIMU IIOPaAXKEHMUAMN (yH.II/[6 TOJIOBHOTO MO3ra, Cy-
6aanHOI/II[aTIbH0€ KpOBOU3INAHNE, cy6,11ypaanaﬂ " BHYTPUMO3TOBas I‘eMaTOMa). HOCHCOHCpaL{I/IOHHbIe SMMAyparbHblE TEMATOMDbI B
MCCNIEA0BAaHME HE BK/IIOYAINCD.

Hespomormdecknit cTaTyc 60MbHBIX IpU MOCTYIUIEHNY OL[eHNBaIN 110 IIKasie KoMbl [masro. llkama ncxomos [71asro ncrnonb3opanach

A Ha6IIIOJI€HI/IH 32 X COCTOAHMEM B T€YEHME IIEPBOTO MecALa ITOCJIE BBITIVICKU.

PesynbraTtbl: 121 manueHT ¢ SnuAypagbHBIMI FeMaTOMaMI ObUT IIPOOIIEPUPOBAH 3a ePUOR MccaenoBanys B KinHKe Hellpoxupyp-
ruK YHuBepCuTeTcKoit 6onpauub Csiroro feoprus, ITnosnus. M3 Hux 13 (10.7%) 6bum muua cTapie 65 eT (8 >KEHINH U 5 MY>K4HH,
cpenHuit Bo3pact 69 ner). Hanbosnee yacTort mpuanHOil TpaBMbl 66110 mafeHne. Y 12 manyenToB (92.3%) ObUin cOYeTaHHbIE Yeper-
HO-MOSTOBbI€ TIOPAXXEHIISI I TOTIbKO ¥ OFHOTO — M3O0/MMPOBAHHAsI SIMAYypaibHas reMaroMa. Ilpu noctymmenun 6 60mpHbIX (46.2%)
HeBPO/IOTMYECKH MHTAKTHBL. ]ecsaTh 60bHBIX IPOIeYeHbl XUPYPIIUIEeCKUM Iy TEM, ABOE — KOHCepBAaTUBHO. Xoporuuit pesynbsrat (GOS
=4-5) gocturayt y 8 6onbHbIx (61.5%), He6maronpuATHeL — y 1 601pHOTO0, yMepu 4 maryenta (30.8%).

3akntoueHue: Xopomii CXOf, y TIOXKWU/IbIX ITAIIVIEHTOB C 3IMyPaTbHON reMaToOMO JOCTUraeTcs B 2/3 cimydaes, HECMOTpPA Ha Hera-
TMBHOE B/IMSHNE BO3PACTa KaK IIPOTHOCTIYECKOro BpaKTopa.

KnroueBble c/ioBa

TIOXWION BO3pacT, aIMAypajibHaA réMaToMa, VICXO0], OIIEpaTVBHOE BMEIIATENbCTBO, Y€PEITHO-MO3TOBAaA TpaBMa
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