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Introduction. Epidural hematoma (EDH) is when bleeding occurs between the tough outer membrane covering the brain (dura mater) and
the skull. The most common cause is typically head injury. Diagnosis is typically by a computed tomography (CT) scan or magnetic reso-
nance imaging. If large EDH, treatment is generally by urgent surgery in the form of a craniotomy or burr hole. Without treatment, death
typically results.

We explore a surgical case of small frontal EDH in patient with Glasgow Coma Score 8.

Case report. Thirty years male patient was admitted at Emergency Hospital with Glasgow Coma Score 8 on ventilator. Rapid CT brain was
done and showed massive brain edema with small EDH. Conservative treatment had been tried for 24 hours, but with no improvement as we
could not give mannitol therapy to this patient. Follow-up CT showed the same EDH and brain edema. We tried new policy and evacuated
EDH with giving mannitol and furosemide therapy postoperative. The patient became with Glasgow Coma Score 13 and improved in 7 days.
Conclusion. Evacuation of small EDH may be helpful in some conditions not responding to conservative treatment especially in severe brain edema.
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Xupypruueckoe jieueHue HeG0 b0 dMUAYPATbHOI reMaTOMBI

1T A. Eaenanu
Yuuseepcumem Inv-Mancypa; Eeunem, 35516 Dav-Mancypa, ya. Sav-Tomypus

Beeodenue. Inudypanvnas eemamoma (1) 6o3nuxaem 6 pezysvmame Kpoeou3AUSHUS 8 NPOCMPAHCIEO Medicdy meepooili M032060i 000-
A0ukoil u wepenom. Haubonee pacnpocmparnerHoi npu4UHOL MaKoeo KposousnusHus, Kak nPpasuio, seasemcs 4epenio-mo3208as mpasma.
Huaeno3 06btuno cmagsam ¢ nomougbto Komnwviomeproii (KT) uau maenummuo-pesonanchoii momoepaguu. Ilpu 6oavuiom pasmepe 31 noka-
3AHO HEOMAOICHOE XUPYPeUHECKOoe BMeulamenbcmeo (KpaHuomoMusi uau Halodxcenue gpesesoeo omeepcmust). Ilpu omcymemeuu aeuenus
8ENUKA 8EPOMHOCIb NAEMANBHOR0 UCX00A.

Mo npedcmasasiem Kaunu1eckuil cay4aii xupypeuieckoeo nevenus Heboavuwion I’y nayuenma c HapyuieHueMm CO3HAHUSL, COOMBEMCmMBYH0-
wum 8 6arnam no wkane komwl Inaseo.

Kaunuueckoe nabarodenue. Ilayuenm 30 nem 6vin docmagnen 8 604bHUYY CKOPOL MEOUUUHCKOU NOMOWU C HAPYUleHUeM CO3HAHUs, oye-
HeHHbIM 6 8 6an106 no wikane komol [naszeo, u c Hapywenuem dbixanus, NOMpedo8aABUIUM UCKYCCMEEHHOU geHmuaayuu neekux. Ilpu cpoy-
Hoil KT evisienen maccusHulii omex 204061020 Mo32a u Heboavuwux pamepos II. Koncepsamusrnoe neuenue ¢ meuenue 24 4 ne npuseno
K yayuuenuro cocmoanus nayuenma. Caedyrouas KT maxoce nokazanra omcymemeue yayuuienus. Beudy smoeo 6vi10 npunamo peuwiernue
00 yoanenuu DI xupypeuueckum nymem, nocie ueeo 6biaa HA3HAYEHa NPOMUBOOMEYHAS MePAnUs MAHHUMOAOM U gypocemudom. [locae
3M020 YPOBEHb CO3HAHUS 80CCMAaHO8UACs 00 13 6ann06 no wikane komul Inazeo, cocmosnue nayuenma yay4uuaocs yepe3 7 oHeil.
3akarouenue. Jeaxyayus Heboavuiux 1 modcem Obimb NOAE3HA NPU HEKOMOPbIX COCMOSHUSX, He N000aruuxcs KOHCep8amusHoOMY Aede-
HUI, HANPUMeEp NPU OMeKe 20108H020 MO32d.

Karouegvie caoea: 3nu6ypa/1bﬁa;z ecemamoma, omekK 20106H020 M032d, HapyuleHue CO3HaHu:A

Jlas yumuposanus: Enenanu IlI.A. Xupypeuueckoe neuenue Heboavuioii snudypanvroii eemamomst. Heipoxupypeus 2020;22(3):57—9.
(Ha anen.).

INTRODUCTION confined by the lateral sutures (especially the coronal su-
An epidural hematoma (EDH) is an extra-axial collec-  tures) where the dura inserts. It is a life-threatening condi-
tion of blood within the potential space between the outer tion, which may require immediate intervention and can be
layer of the dura mater and the inner table of the skull. Itis associated with significant morbidity and mortality if left
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untreated. Rapid diagnosis and evacuation are important
for a good outcome [1]. It occurs in approximately 10 %
of traumatic brain injuries requiring hospitalization. Both
by traumatic and non-traumatic mechanisms can cause
an EDH. The majority of cases related to a traumatic mech-
anism are a result of head injury due to motor vehicle col-
lisions, physical assaults, or accidental falls [2, 3].

Non-traumatic mechanisms include the following: in-
fection/abscess, coagulopathy, hemorrhagic tumors, vas-
cular malformation.

An EDH occurs in 2 % of all head injuries and up
to 15 % of all fatal head traumas. Males are more often
affected than are females. Furthermore, the incidence is
higher among adolescents and young adults. The mean age
of affected patients is 20 to 30 years, and it is rare after 50
to 60 years of age. As an individual’s age advances, the du-
ra mater becomes more adherent to the overlying bone. This
decreases the chance that a hematoma can develop in the
space between the cranium and dura [4, 5].

Pathophysiology. Most EDHs result from arterial bleed-
ing from a branch of the middle meningeal artery. The an-
terior meningeal artery or dural arteriovenous fistula at the
vertex may be involved [6, 7]. Up to 10 % of EDHs are due
to venous bleeding following the laceration of a dural ve-
nous sinus. In adults, up to 75 % of EDHs occur in the
temporal region. However, in children, they occur with
similar frequency in the temporal, occipital, frontal, and
posterior fossa regions [8]. A skull fracture is present in the
majority of patients with EDH. These hematomas often
present beneath a fracture of the squamous part of the tem-
poral bone [9]. Based on radiographic progression, it can
be classified into one of the following [10, 11]:

— type I: acute; occurs on day 1 and associated with a “swirl”
of un-clotted blood;

— type II: subacute occurring between days 2 to 4 and
usually solid;

— type I1I: chronic occurring between days 7 to 20; mixed
or lucent appearance with contrast enhancement.
Epidural hematoma is a neurosurgical emergency. It,

therefore, requires urgent surgical evacuation to prevent
irreversible neurological injury and death secondary to he-
matoma expansion and herniation [12]. Surgical interven-
tion is recommended in patients with [13]:

— acute EDH;

— hematoma volume >30 ml regardless of Glasgow Coma
Score (GCS);

— GCS <9 with pupillary abnormalities like anisocoria.
Operative management. In patients with acute and

symptomatic EDHs, the treatment is craniotomy and he-
matoma evacuation [14].

Non-operative management. There is a scarcity of liter-
ature comparing conservative management with surgical
intervention in patients with EDH. However, a non-surgical
approach may be considered in a patient with acute EDH
who has mild symptoms and meets all of the criteria listed
below:

Hab6ntooeHue uz npakmuku

— EDH volume <30 ml;
— clot diameter <15 mm;
— midline shift <5 mm;
— GCS >8 and on physical examination, shows no focal
neurological symptoms [15].
We explore a surgical case of small frontal EDH in pa-
tient with Glasgow Coma Score 8.

CASE REPORT

Thirty years male patient was admitted at Emergency
Hospital with GCS 8 on ventilator. Rapid computed tomog-
raphy brain was done and showed massive brain edema with
left frontal small EDH (fig. 1). Conservative treatment had
been tried for 24 hours, but with no improvement as we
could not give mannitol therapy to this patient. Follow up
computed tomography showed the same EDH and brain
edema. Laboratory studies such as international normalized
ratio, partial thromboplastin time, thromboplastin time,
and liver function test were obtained to assess for increased
bleeding risk or underlying coagulopathies

We tried new policy and evacuated EDH with giving
mannitol and furosemide therapy postoperative. The pa-
tient became with GCS 13 and improved in 7 days.

After general anesthesia, a left pterional approach was
done then a craniotomy with four burr holes. Elevation
of bone flap. The EDH was evacuated (fig. 2) and the bone
was repositioned with closure of skin.

DISCUSSION

Mannitol is an osmotic diuretic, so we use it to decrease
intracranial pressure. Its usage is contraindicated in cases
of EDH. In our case, there is two problems. First, left fron-
tal EDH which we cannot use mannitol with; second, severe
brain edema that can be decreased by usage of mannitol. So we
tried the conservative treatment. We see that if conservative
treatment is continued, brain edema may not decrease and
the patient may die. Finally, we tried new policy, evacuated
the EDH and give mannitol freely. The patient is fully con-
scious.

Fig. 1. Pre-operative computed tomography brain explaining: a — left small
epidural hematoma (asterisk) with severe brain edema (arrows); b — left
frontal bone fracture
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Fig. 2. Post-operative computed tomography brain explaining epidural

hematoma evacuation

Russian Journal of Neurosurgery ‘

CONCLUSION

HENPOXUPYPTUA
TOM 22 Volume 22

Epidural hematoma is a relatively common presenta-
tion to the emergency department, and if not diagnosed is
associated with a high mortality. The condition is best man-
aged by a multidisciplinary team that includes the emer-
gency room physician, the trauma team, radiologist, neu-
rologist, neurosurgeon, intensivist and the intensive care
unit nurses. The condition has been associated with mortal-
ity rates in excess of 15 %.

Evacuation of small EDH may be helpful in some con-

in severe brain edema.
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WHTEPATYPA / REFERENCES

—

. Rosenthal A.A., Solomon R.J.,

Eyerly-Webb S.A. et al. Traumatic epidural
hematoma: patient characteristics and
management. Am Surg 2017;83(11):e438—40.

. Babu J.M., Patel S.A., Palumbo M.A.,

Daniels A.H. Spinal emergencies

in primary care practice. Am J Med
2019;132(3):300—6.

DOI: 10.1016/j.amjmed.2018.09.022.

. Kanematsu R., Hanakita J., Takahashi T.

et al. Radiologic features and clinical
course of chronic spinal epidural
hematoma: report of 4 cases and literature
review. World Neurosurg 2018;120:82—9.
DOI: 10.1016/j.wneu.2018.08.058.

. Tamburrelli EC., Meluzio M.C.,

Masci G. et al. Etiopathogenesis

of traumatic spinal epidural hematoma.
Neurospine 2018;15(1):101-7.

DOI: 10.14245/ns.1834938.469.

. Fernandez-Abinader J.A., Gonzalez-

Colon K., Feliciano C.E., Mosquera-
Soler A.M. Traumatic brain injury profile
of an elderly population in Puerto Rico.
P R Health SciJ 2017;36(4):237-9.

. Chicote Alvarez E., Gonzilez Castro A.,

Ortiz Lasa M. et al. Epidemiology

Authors’ contribution
S.A. Elenany performed all of the procedures, clinical assessment, follow-up of patient, collection of results and is responsible for the article text.
Bkunan aBTopoB
1 A. E.TICHEIH U IIPOBEJI BCE ITPOLEAYPDBI, KIMHUYECCKOEC O6CJ'IC1'L()BE]H ue, Ha0J1 I0OJCHHUE 3a [TallUCHTOM, C60p pPE3YJbTaTOB U HECET OTBETCTBECHHOCTD
3a coepKaHue CTaThHU.

ORCID of authors / ORCID agsTtopos
S.A. Elenany / l1I.A. Enenanu: https://orcid.org/0000-0001-7392-3656

o

of traumatic brain injury in the elderly over

a 25 year period. Rev Esp Anestesiol
Reanim 2018;65(10):546—51.
DOI: 10.1016/j.redar.2018.06.003.

. Burjorjee J.E., Rooney R., Jaecger M.

Epidural hematoma following cessation
of a direct oral anticoagulant: a case
report. Reg Anesth Pain Med
2018;43(3):313—6.

DOI: 10.1097/AAP.0000000000000738.
. Bonow R.H., Barber J., Temkin N.R.

et al. The outcome of severe traumatic
brain injury in Latin America.

World Neurosurg 2018;111:¢82—90.
DOI: 10.1016/j.wneu.2017.11.171.

. Flaherty B.E.,, Moore H.E.,

Riva-Cambrin J., Bratton S.L. Repeat
head CT for expectant management
of traumatic epidural hematoma.
Pediatrics 2018;142(3):¢20180385.
DOI: 10.1542/peds.2018-0385.

. Bhorkar N.M., Dhansura T.S.,

Tarawade U.B., Mehta S.S.

Epidural hematoma: vigilance beyond
guidelines. Indian J Crit Care Med
2018;22(7):555-17.

DOI: 10.4103/ijccm.IJCCM_71_18.

Conflict of interest. The author declares no conflict of interest.
KOH(b.)WlKT uHTepecos. ABTOp 3adABJISICT 06 OTCYTCTBUU KOH(l)III/IKTEI HHTEPECOB.

Financing. The study was performed without external funding.
®DunancupoBanue. VccienoBaHue npoBeieHo 6e3 CIIOHCOPCKOI MOIIePKKHU.

Informed consent. The patient gave written informed consent to participate in the study.
NudopmupoBanHoe cornacue. [aireHT noanucan nHGOPMUPOBAHHOE COIIaCHE HA yYacTUE B UCCIIECIOBAHUY.

Crarps noctynuia: 13.01.2020. ITpunsra K myoamkamuan: 16.06.2020.
Article submitted: 13.01.2020. Accepted for publication: 16.06.2020.

11.

Gutowski P, Meier U., Rohde V. et al.
Clinical outcome of epidural hematoma
treated surgically in the era of modern
resuscitation and trauma care. World
Neurosurg 2018;118:¢166—74.

DOI: 10.1016/j.wneu.2018.06.147.

. Basamh M., Robert A., Lamoureux J.

et al. Epidural hematoma treated
conservatively: when to expect the worst.
Can J Neurol Sci 2016;43(1):74—8]1.
DOI: 10.1017 /¢jn.2015.232.

. Aguilar M.1., Brott T.G. Update

in intracerebral hemorrhage.
Neurohospitalist 2011;1(3):148—59.
DOI: 10.1177/1941875211409050.

.Jeong Y.H., Oh J.W,, Cho S. Clinical

outcome of acute epidural hematoma

in Korea: preliminary report of 285 cases
registered in the Korean Trauma Data
Bank System. Korean J Neurotrauma
2016;12(2):47—54.

DOI: 10.13004/kjnt.2016.12.2.47.

. Guo C., Liu L., Wang B., Wang Z. Swirl

sign in traumatic acute epidural hemato-
ma: prognostic value and surgical manage-
ment. Neurol Sci 2017;38(12):2111—6.
DOI: 10.1007/s10072-017-3121-4.

3’2020

59



