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Abstract
Objects:	 As	 the	 most	 common	 intracranial	 extra‑axial	 tumor	 among	 adults	 who	 tend	 to	 grow	
slowly	 with	 minimal	 clinical	 manifestation,	 the	 patients	 with	 meningioma	 could	 also	 fall	 in	
neurological	 emergency	 and	 even	 life‑threatening	 status	 due	 to	 high	 intracranial	 pressure	 (ICP).	
In	 those	 circumstances,	 decompressive	 craniectomy	 (DC)	 without	 definitive	 tumor	 resection	 might	
offer	 an	 alternative	 treatment	 to	 alleviate	 acute	 increasing	 of	 ICP.	 The	 current	 report	 defines	
criteria	 for	 the	 indications	 of	 lifesaving	DC	 for	 high	 ICP	 caused	 by	 deep‑seated	meningioma	 as	 an	
emergency	management.	Patients	and Methods:	This	 study	 collected	 the	 candidates	 from	 2012	 to	
2018	 at	 Dr.	 Soetomo	General	 Hospital,	 Surabaya,	 Indonesia.	 The	 sample	 included	 all	 meningioma	
patients	 who	 came	 to	 our	 ER	 who	 fulfilled	 the	 clinical	 (life‑threatening	 decrease	 in	 Glasgow	
Coma	 Scale	 [GCS])	 and	 radiography	 (deep‑seated	 meningioma,	 midline	 shift	 in	 brain	 computed	
tomography	 [CT]	>0.5	cm,	and	diameter	of	 tumor	>4	cm	or	 tumor	 that	 involves	 the	 temporal	 lobe)	
criteria	for	emergency	DC	as	a	lifesaving	procedure.	GCS,	midline	shift,	tumor	diameter,	and	volume	
based	 on	 CT	 were	 evaluated	 before	 DC.	 Immediate	 postoperative	 GCS,	 time	 to	 tumor	 resection,	
and	Glasgow	Outcome	Scale	 (GOS)	were	 also	 assessed	 postoperation.	Results:	The	 study	 enrolled	
14	patients,	with	an	average	preoperative	GCS	being	9.29	±	1.38,	whereas	the	mean	midline	shift	was	
15.84	±	7.02	mm.	The	average	of	number	of	 tumor’s	diameter	and	volume	was	5.59	±	1.44	cm	and	
66.76	 ±	 49.44	 cc,	 respectively.	 Postoperation,	 the	 average	 time	 interval	 between	DC	 and	 definitive	
tumor	 resection	 surgery	 was	 5.07	 ±	 3.12	 days.	 The	 average	 immediate	 of	 GCS	 postoperation	 was	
10.07	±	2.97,	and	the	average	GOS	was	3.93	±	1.27.	Conclusion:	When	emergency	tumor	resection	
could	 not	 be	 performed	 due	 to	 some	 limitation,	 as	 in	 developing	 countries,	 DC	 without	 tumor	
resection	 possibly	 offers	 lifesaving	 procedure	 in	 order	 to	 alleviate	 acute	 increasing	 ICP	 before	 the	
definitive	 surgical	 procedure	 is	 carried	 out.	 DC	might	 also	 prevent	 a	 higher	 risk	 of	 morbidity	 and	
postoperative	complications	caused	by	peritumoral	brain	edema.
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Introduction
Meningioma	 is	 the	 most	 common	
intracranial	extra‑axial	 tumor	among	adults,	
comprising	 around	 20%–30%	of	 all	 central	
nervous	 system	 tumors.[1,2]	 In	 majority	 of	
cases,	 meningioma	 tends	 to	 grow	 slowly	
with	 minimal	 clinical	 manifestation.[3]	
However,	 patients	 with	 meningioma	 in	 the	
emergency	 unit	 presenting	 neurological	
emergency	 status	 such	 as	 decreased	
consciousness	 are	 scarce.	 Raised	
intracranial	 pressure	 (ICP)	 secondary	 to	
large	 tumor	 size,	 extensive	 peritumoral	
brain	 edema	 (PTBE),	 hydrocephalus,	
and	 intratumoral	 bleeding	 are	 assumed	
as	 underlying	 factors	 for	 that	 emergency	
status	 making	 an	 immediate	 treatment	
as	 the	 utmost	 importance.	 Emergency	

meningioma	 resection	 become	 the	 standard	
therapy	 though	 it	 is	 not	 always	 possible	
to	 do	 in	 developing	 countries,	 because	
there	 are	 only	 small	 number	 of	 24‑
hour	 tumor	 resection	 facilities	 available	
making	 meningioma	 resection	 as	 not	
possible	 to	 be	 performed.	 Decompressive	
craniectomy	 (DC)	 is	 believed	 as	 the	
most	 primitive	 neurosurgical	 procedure,	
and	 until	 now,	 it	 has	 been	 widely	 used	
worldwide,	 especially	 for	 the	 treatment	 of	
severe	 traumatic	brain	 injury	 and	 stroke.[4‑9]	
In	 the	 last	 decades,	 not	 only	 for	 both	 of	
them,	 but	 DC	 is	 also	 performed	 in	 cases	
of	 severe	 intracranial	 infection,	 dural	 sinus	
thrombosis,	 and	 inflammation	 condition.[10]	
However,	 to	 the	 best	 of	 our	 knowledge,	
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there	 are	 no	 published	 studies	 discussing	 the	 efficacy	
of	 DC	 for	 a	 treatment	 of	 neurological	 emergency	 caused	
by	 meningioma.	 The	 index	 study	 proposes	 an	 algorithm	
regarding	 DC	 as	 a	 lifesaving	 procedure	 for	 neurological	
emergency	 secondary	 to	meningioma,	 in	which	 immediate	
tumor	resection	is	not	possible.

Patients and Methods
This	 retrospective	 study	 included	 the	 sample	 from	 2012	
to	 2018	 at	 Dr.	 Soetomo	 General	 Hospital,	 Surabaya,	
Indonesia.	 Patients	 were	 selected	 retrospectively	 based	 on	
medical	records.	All	meningioma	patients	who	came	to	our	
emergency	 room	 (ER)	 with	 acute	 neurological	 emergency	
deficits	 fulfilled	 the	 criteria	 for	 emergency	 DC	 and	 did	
not	 respond	 after	 4–6	 h	 evaluation	 to	 aggressive	 medical	
therapy.	 We	 routinely	 followed	 our	 algorithm	 [Figure	 1]	
before	 decided	 whether	 DC	 might	 give	 advantages	 for	
the	 patients	 or	 not.	 DC	 for	 meningioma	 was	 also	 decided	
based	on	findings	from	head	computed	tomography	(CT)	at	
the	 ER	 or	 previous	 brain	 magnetic	 resonance	 imaging	 (if	
available).	 Patients	 with	 any	 extracranial	 problem	 that	
might	 underlie	 the	 symptoms	 mimicking	 acute	 neurology	
deficits	were	excluded.

Criteria for urgent decompressive craniectomy for 
emergency meningioma case

Before	 deciding	 whether	 the	 patient	 was	 necessary	 to	
have	 an	 emergency	 DC,	 we	 selected	 the	 patient	 using	
our	 routine	 proposed	 criteria	 that	 indicate	 high	 ICP	 in	
deep‑seated	 meningioma.	 The	 selected	 patient	 must	 fulfill	
all	the	following	criteria:

Clinical manifestation

The	patient	who	exhibit	acute	neurological	deterioration	and	
life‑threatening	decrease	in	Glasgow	Coma	Scale	(GCS).

Radiography criteria

1.	 Deep‑seated	meningioma
2.	 Significant	 midline	 shift	 in	 brain	 CT	 scan	 (more	 than	

0.5	cm)
3.	 The	 tumor	mass	 is	 assumed	as	 the	main	cause	of	acute	

neurological	deterioration.	Strong	indication:	tumor	size	
maximum	 diameter	 >4	 cm	 or	 tumors	 that	 involve	 or	
compress	the	temporal	lobe.

Deterioration	 of	 GCS	 is	 a	 warning	 sign	 that	 indicates	
a	 neurological	 disorder,	 in	 which	 urgent	 treatment	 is	
often	 needed.	 We	 defined	 deep‑seated	 meningioma	 as	 a	
meningioma	where	the	primary	attachment	originally	at	the	
skull	base	radiographically.

After	 selecting	 the	 eligible	 patients	 based	 on	 our	 criteria,	
we	 initially	 started	 with	 general	 treatments	 of	 raised	
ICP	(airway,	breathing,	and	circulation	[ABC]	management,	
normocarbic	 ventilation,	 head	 elevation,	 and	 aggressive	
dehydrating	measures	 using	mannitol	 and	 dexamethasone).	
At	 the	 end,	when	 all	 of	 the	 initial	 treatments	 did	 not	 give	
improvement,	we	performed	DC	as	a	lifesaving	procedure.

Airway, breathing, and circulation management, 
normocarbic ventilation, and head up

The	 assessment	 and	 management	 of	 the	 ABCs	 are	 the	
beginning	 point.	 Early	 endotracheal	 intubation	 should	
be	 considered	 for	 those	 patients	 with	 GCS	 <8,	 evidence	
of	 brain	 herniation,	 and	 apnea	 or	 has	 the	 inability	 to	
secure	 their	 airways.	 Intubation	 should	 be	 proceeded	 with	
administration	 of	 medications	 to	 control	 the	 ICP	 during	
the	 procedure.	 Proper	 oxygenation	 should	 be	 ascertained.	
The	PaCO2	 is	maintained	 to	 the	 range	of	30–35	mmHg.	 If	
there	 is	 evidence	 of	 circulatory	 failure,	 fluid	 bolus	 should	
be	given.	Mild	head	elevation	of	15°–30°	 is	mandatory	for	
every	patient	who	is	suspected	of	having	high	ICP	in	order	
to	encourage	jugular	venous	drainage	(provided	if	there	are	
no	contraindications).

Aggressive dehydrating measures

In	 emergency	 settings	 due	 to	 acute	 neurological	
deterioration	 secondary	 to	 high	 ICP	 that	 is	 attributed	 to	
peritumoral	 edema,	 aggressive	 medical	 treatment	 using	
the	 combination	 of	 corticosteroid	 (dexamethasone)	 and	
osmotherapy	 agent	 (mannitol)	 is	 widely	 used	 to	 alleviate	

Figure 1: The algorithm of emergency meningioma that was eligible for 
decompressive craniectomy
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the	 ICP.	 Typically,	 at	 initial	 presentation,	 large	 doses	 of	
10–20	mg	of	dexamethasone	and	0.25–1	g	per	body	weight	
of	intravenous	mannitol	20%	are	given	simultaneously.	The	
evaluation	 was	 assessed	 in	 4–6	 h	 after	 administration	 (as	
both	 dexamethasone	 and	 mannitol	 are	 assumed	 to	 reach	
optimum	doses	at	that	point)	to	show	their	effect.

Evaluation (improvement vs. no improvement)

After	 4–6	 h	 of	 aggressive	 medical	 treatment,	 the	
re‑evaluation	 of	 all	 criteria	 was	 conducted.	 At	 this	 point,	
neurosurgeons	 will	 evaluate	 clinical	 findings	 merely	
from	 physical	 examination.	 If	 the	 signs	 and	 symptoms	 of	
acute	 neurological	 deterioration	 are	 diminished,	 the	 initial	
management	is	successful	and	categorized	as	“improvement.”	
It	 means	 that	 the	 patient	 will	 be	 monitored	 closely	 in	
neurosurgical	 care	 to	 prepare	 well‑planned	 tumor	 resection	
surgery	 in	 a	 nonemergency	 setting.	 For	 evaluating	 the	 level	
of	 consciousness,	 we	 are	 using	 GCS.	Any	 improvement	 of	
GCS	scores	more	than	2	means	the	significant	improvement.

Decompressive craniectomy

DC	defines	the	temporary	removal	of	a	portion	of	the	skull	
for	reducing	high	ICP.	It	can	be	achieved	by	removal	of	the	
cranial	 bone	 over	 one	 or	 both	 sides.	 Part	 of	 cranial	 bone	
that	 will	 be	 removed	 depends	 on	 where	 the	 meningioma	
is	 located.	Following	DC,	 the	dura	was	 incised	 in	order	 to	
gain	 maximum	 effect	 in	 reducing	 the	 ICP	 and	 continued	
with	 the	addition	of	expansive	duraplasty	using	autologous	
periosteum	 graft.	 The	 preoperative	 planning	 of	 definitive	
tumor	 resection	 was	 also	 another	 factor	 to	 be	 considered	
for	 making	 decision	 of	 DC	 procedure.	 The	 removed	 bone	
flap	 was	 stored	 in	 a	 sub‑zero	 degree	 Celsius	 (−20°C)	
temperature	freezer	in	our	hospital	tissue	and	bone	bank	for	
anticipation	 of	 the	 subsequent	 cranioplasty.	 ICP	 evaluation	
was	clinically	 relying	on	 the	 tension	of	decompressive	 site	
whether	it	was	bulging	or	not.

Neurosurgical care and definitive tumor resection

After	 DC,	 the	 patient	 will	 begin	 the	 recovery	 process	 in	
intensive	 care	 unit	 that	 will	 be	 cared	 for	 with	 a	 team	 of	
doctors	 and	 nurses	 who	 are	 specially	 trained	 in	 neurology	
and	critical	 care.	The	patients	were	allowed	 to	 transfer	 into	
low	care	unit	when	 the	doctor	declared	 that	 the	patients	no	
longer	need	ventilation.	 In	 that	period,	PTBE	was	expected	
to	resolve.	Moreover,	waiting	for	the	availability	of	facilities	
also	can	prolong	this	period.	Definitive	tumor	resection	was	
performed	after	patient’s	general	condition	in	optimum	state.	
It	 variably	 between	 each	 patient	 with	 the	 shortest	 interval	
was	 1	 day	 and	 the	 longest	 interval	 was	 10	 days.	 In	 that	
period,	 PTBE	 was	 expected	 to	 resolve.	 Moreover,	 waiting	
the	availability	of	facilities	also	can	prolong	this	period.

Results
The	study	enrolled	14	female	participants	with	a	mean	age	
of	45.7	±	7.62	years	who	suffered	consciousness	decreases	
due	to	meningioma.

GCS,	 location,	 midline	 shift,	 tumor	 diameter,	 and	 volume	
based	 on	 CT	 were	 assessed	 before	 DC	 [Table	 1].	 The	
mean	 preoperative	 GCS	 was	 9.29	 ±	 1.38,	 with	 the	 tumor	
attachment	 at	 sphenoid	 amounted	 to	 5	 (35.7%),	 clinoid	
3	 (21.4%),	 tuberculum	 sellae	 (21.4%),	 olfactory	 groove	
2	 (14.2%),	 and	 petrous	 1	 (7.14%)	 participant.	 The	 mean	
midline	 shift	 was	 15.84	 ±	 7.02	 mm,	 whereas	 tumor’s	
diameter	 and	 volume	 mean	 were	 5.59	 ±	 1.44	 cm	 and	
66.76	 ±	 49.44	 cc,	 respectively.	 After	 DC,	 immediate	
postoperative	 GCS,	 time	 interval	 to	 tumor	 resection,	 and	
Glasgow	 Outcome	 Scale	 (GOS)	 were	 also	 assessed.	 The	
mean	 time	 interval	 between	 DC	 and	 definitive	 tumor	
resection	 surgery	was	 at	 average	 of	 5.07	±	 3.12	 days.	The	
mean	 immediate	postoperative	GCS	was	10.07	±	2.97,	and	
the	average	of	GOS	was	3.93	±	1.27.

Among	 those	 14	 patients,	 10	 patients	 underwent	
fronto‑temporo‑parietal	 decompression	 DC	 and	 4	 patients	
had	bifrontal	DC	[Table	2].

Illustrative cases

Case illustration 1: Meningioma of tuberculum sellae

A	 44‑year‑old	 woman	 came	 to	 the	 emergency	 unit	 with	 a	
primary	 complaint	 of	 consciousness	 decrease.	 Initial	 GCS	
was	 8/15	without	 signs	 of	 lateralization.	Noncontrast	 head	
CT	scan	[Figure	2]	revealed	hyperdense	mass	at	the	midline	
expanding	to	both	sides.	The	hyperdense	mass	is	suspected	
to	 be	 tuberculum	 sellae	 meningioma.	 Signs	 of	 increasing	
ICP	 were	 also	 evident	 from	 the	 CT.	 Bifrontal	 DC	 was	

Table 1: Clinical characteristic of patients in this study
Decompressive craniectomy Result (n=14)
Sample	number	(n) 14
Sex	(female:male) 14:0
Age	(years	old),	mean±SD 45.71±7.62
Tumor	location,	n	(%)
Olfactory	groove 2	(14.2)
Sphenoid 5	(35.7)
Clinoid 3	(21.4)
Tuberculum	sellae 3	(21.4)
Petrous	apex 1	(7.14)

Preoperative,	mean±SD
GCS	preoperative 9.29±1.38
Midline	shift	(mm) 15.84±7.02
Tumor	diameter	(cm) 5.59±1.44
Tumor	volume	(cc) 66.76±49.44

Postoperative
Time	interval	until	definitive	surgery	(days) 5.07±3.12
Immediate	postoperative	GCS 10.07±2.97
GOS,	n	(%) 3.93±1.27
Good	recovery 7	(50)
Moderate	disability 1	(7.14)
Severe	disability 5	(35.7)
Dead 1	(7.14)

SD	–	Standard	deviation;	GCS	–	Glasgow	Coma	Scale;	GOS	–	Glasgow	
Outcome	Scale
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then	 performed.	 Dramatical	 GCS	 improvement	 to	 14/15	
was	seen	at	day	3	after	DC.	Four	days	after	DC,	definitive	
meningioma	resection	with	osteoplasty	was	conducted.	One	
day	after	the	resection,	GCS	fully	returned	to	15/15.

Case illustration 2: Medial right sphenoid meningioma

A	 43‑year‑old	 woman	 was	 brought	 to	 the	 emergency	
unit	 with	 a	 consciousness	 decreases	 for	 10	 days	 before	
admission.	 Initial	 GCS	 was	 9/15.	 Head	 CT	 scan	 with	
contrast	 [Figure	 3]	 revealed	 a	 solid	 homogeneous	 mass	
at	 medial	 right	 sphenoid	 suggestive	 of	 meningioma.	 The	
mass	was	 surrounded	with	 the	hypodense	area	of	perifocal	
edema.	 There	 were	 midline	 shift	 more	 than	 5	 mm	 and	
hydrocephalus.	 DC	 on	 the	 right	 side	 was	 performed	 and	
GCS	 was	 improved	 to	 11/15	 postoperatively.	 Tumor	
resection	 was	 performed	 2	 days	 after	 the	 emergency	 DC,	
and	the	patient’s	GCS	returned	to	15/15.

Case illustration 3: Sphenoid wing meningioma

A	 44‑year‑old	 woman	 was	 brought	 to	 the	 emergency	
unit	 because	 of	 consciousness	 decreases	 7	 h	 before	
the	 admission.	 Initial	 examination	 revealed	 the	 GCS	
of	 7/15,	 anisocoria	 of	 the	 pupil,	 and	 right	 hemiparesis.	
There	 was	 a	 history	 of	 a	 4‑month	 chronic	 headache	 for	

Table 2: Decompressive craniectomy classification that 
was performed in this study

Classification of DC Frequency
FTP	decompression 10
Bifrontal	decompression 4
FTP	–	Fronto‑temporo‑parietal;	DC	–	Decompressive	craniectomy

Figure 2: Computed tomography scan of a 44-year-old female diagnosed 
with meningioma of tuberculum sellae suffering consciousness 
decrease. (a) Contrast computed tomography scan of the head showing 
hyperdense lesion which was homogenously enhanced. The lesion 
occupying the anterior and middle cranial base was spreading bilaterally 
and obliterating the basal cistern which indicates severe brain edema. 
(b) A noncontrast head computed tomography, 3 days after bifrontal 
decompressive craniectomy, brain edema was released seen from the 
re-opening of the cistern. (c) Head computed tomography scan 3 weeks 
after tumor resection surgery and cranioplasty, there were no signs of 
intracranial pressure increase

c

ba

Figure 3: A head computed tomography scan of a 42-year-old female diagnosed with right medial sphenoid meningioma suffering of consciousness 
decreases for 10 days before admission. (a) Predecompressive craniectomy computed tomography scan showed a homogenous contrast-enhanced 
lesion in the right temporal fossa, severe brain edema was also shown in the right hemisphere with midline shifting more than 5 mm and hydrocephalus. 
(b) Postdecompressive craniectomy, hydrocephalus and brain edema were still observed. (c) Head computed tomography scan after tumor resection 
surgery in 2 days after decompressive craniectomy, several improvements were shown, brain edema and hydrocephalus were resolved

c

b

a
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4	 months	 associated	 with	 difficulty	 to	 communicate	 for	 a	
week.	 Head	 CT	 scan	 contrast	 [Figure	 4]	 showed	 a	 solid,	
homogenously	 contrast	 enhanced	 mass	 at	 lateral	 of	 right	
sphenoid	 wing	 suggestive	 of	 sphenoid	 wing	 meningioma.	
Signs	 of	 increased	 ICP	were	 also	 evident.	Emergency	TFP	
DC	 was	 performed.	 No	 significant	 improvement	 observed	
immediately	 with	 postoperative	 GCS	 of	 8/15.	 Seven	 days	
after	DC,	however,	 the	patient	died	due	 to	complication	of	
pneumonia.

Discussion
DC	is	a	neurosurgical	procedure	in	which	a	segment	of	the	
skull	 is	 temporarily	 removed	 in	 order	 to	 provide	 a	 space	
for	the	swelling	brain.	The	rationale	for	DC	is	based	on	the	
Monro‑Kellie	 doctrine.[11]	By	doing	DC,	 it	 is	 expected	 that	
the	 additional	 space	would	 help	 decrease	 the	 ICP	 and	will	
increase	 the	 compliance	 of	 the	 swelling	 brain.	 Therefore,	
cerebral	perfusion	can	be	maintained	and	viable	brain	tissue	
is	salvaged	from	the	dreadful	impact	of	increasing	ICP.[11]

During	 this	 study	 period,	 we	 performed	 14	 DC	 surgeries	
in	 the	 emergency	 setting	 for	 patients	 with	 presenting	
symptoms	 of	 acute	 neurological	 deterioration	 secondary	 to	
meningioma.	 Decreased	 level	 of	 consciousness	 was	 found	
in	 all	 of	 the	 total	 participants	 as	 the	 main	 symptom	 in	
emergency	ward	examination.	Although	previous	study	has	
shown	that	headache	is	major	common	symptom	in	patients	
with	meningioma,	 it	was	 contrary	 to	 our	findings,	 but	 it	 is	

possibly	 caused	 by	 different	 setting	 of	 when	 the	 patients	
were	 diagnosed.	All	 of	 our	 patients	 were	 diagnosed	 in	 an	
emergency	 setting	while	 the	 other	 study	was	 performed	 in	
the	 outpatient	 ward.[12]	 Lateness	 in	 diagnosis	 might	 also	
contribute	as	a	factor	that	makes	the	majority	of	our	patients	
to	 came	 to	 the	 emergency	 ward	 with	 decreased	 level	 of	
consciousness.	 This	 factor	 might	 be	 related	 to	 the	 lack	 of	
awareness	 to	 perform	 routine	 health	 screening	 even	 when	
they	have	already	exhibited	the	symptoms,	unavailability	of	
neurosurgeons,	 great	 distance	 to	 get	 neurosurgery	 services	
from	their	domicile,	and	low	socioeconomic	status	as	well.

Meningioma	 is	 a	 slow‑growing	 intracranial	 tumor	 that	
is	 often	 present	 with	 no	 symptom.	 However,	 acute	
neurological	deterioration	also	can	occur	in	some	cases.[12‑14]	
The	 increase	 of	 ICP	due	 to	 an	 additional	 intracranial	mass	
of	 tumor	 is	 probably	 underlying	 the	 process.	 In	 that	
circumstance,	 the	definitive	 therapy	is	an	emergency	tumor	
resection.	Yet,	acute	neurological	deterioration	has	occurred	
and	 emergency	 tumor	 resection	 cannot	 be	 performed	 in	
every	health	center.	The	absence	of	emergency	brain	tumor	
surgery	 facilities,	 the	 inappropriate	 ratio	 between	 qualified	
neurosurgeons	 for	 tumor	 resection	 and	 patients,	 and	 the	
ever	 increasing	 number	 of	 meningioma	 patients	 due	 to	
technology	advances	in	early	diagnosing	are	among	several	
factors	 that	 might	 contribute.	 DC	 without	 tumor	 resection	
may	 offer	 as	 an	 alternative	 lifesaving	 procedure	 in	 any	
health	 center	 who	 faces	 those	 limitations,	 though	 it	 has	
rarely	 been	 reported.	 Before	 finally	 deciding	 whether	 DC	
surgery	is	necessary,	general	basic	management	to	alleviate	
raised	ICP	should	be	performed.[15,16]

Patients	with	GCS	<8,	 apnea	 or	 have	 the	 inability	 to	 secure	
airway	and	evidence	of	brain	herniation	should	be	considered	
for	 early	 endotracheal	 intubation.	 Intubation	 should	 be	
proceeded	 with	 administration	 of	 medications	 to	 blunt	 the	
ICP	 during	 the	 procedure.[17]	 Proper	 oxygenation	 should	 be	
ascertained.	 The	 PaCO2	 is	 maintained	 to	 the	 range	 of	 30–
35	mmHg	 because	 it	 is	 an	 effective	 and	 rapid	 procedure	 to	
reduce	 ICP.[17,18]	 Hyperventilation	 effects	 are	 constriction	
of	 cerebral	 blood	 vessels	 and	 lowering	 of	 cerebral	 blood	
flow	(CBF).	This	vasoconstrictive	effect	on	cerebral	arterioles	
lasts	 only	 11–20	 h	 since	 the	 pH	 of	 the	 cerebrospinal	 fluid	
will	 rapidly	 equilibrate	 to	 the	 new	 PaCO2	 level.	 Moreover,	
aggressive	 hyperventilation	 can	 lead	 to	 cerebral	 ischemia	
due	 to	 the	 decrease	 of	 CBF.[19,20]	 Hence,	 the	 most	 effective	
use	of	hyperventilation	is	for	acute,	sharp	increases	in	ICP	or	
signs	 of	 impending	 herniation.[21]	When	 there	 is	 evidence	 of	
circulatory	failure,	fluid	bolus	should	be	given.	The	main	goal	
of	fluid	therapy	is	to	maintain	euvolemia	and	normoglycemia	
and	prevent	hyponatremia.	Maintenance	fluids	usually	consist	
of	 normal	 saline	 with	 the	 daily	 requirements	 of	 potassium	
chloride	based	on	body	weight.	All	fluids	 administered	must	
be	 isotonic	 or	 hypertonic	 (e.g.,	 Ringer’s	 lactate	 and	 normal	
saline)	 and	 hypotonic	 fluids	 must	 be	 avoided	 (e.g.,	 0.18%	
saline	in	5%	dextrose).[22]

Figure 4: Head computed tomography scan of a 44-year-old woman with 
the consciousness decreases for 7 h before admission. (a) Head computed 
tomography scan with contrast revealed homogenous hyperdensity mass at 
the right sphenoid bone which caused midline shifting to the contralateral 
side. It was suggestive of a right lateral sphenoid meningioma. (b) Immediate 
postdecompressive craniectomy of head computed tomography scan 
without contrast. The right temporo-fronto-parietal bone of right sides had 
been removed. Cerebral infarction was observed in the right hemisphere

b

a
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Mild	 head	 elevation	 of	 15°–30°	 is	 necessary	 for	 every	
patient	 who	 is	 suspected	 with	 increased	 ICP	 in	 order	 to	
encourage	 jugular	 venous	 drainage.	 It	 has	 been	 shown	
to	 reduce	 ICP	 with	 no	 significant	 destructive	 effects	 on	
cerebral	 perfusion	 pressure	 or	 CBF.[22]	 One	 has	 to	 ensure	
that	 the	 patients	 are	 in	 euvolemic	 state	 and	 not	 in	 shock	
before	 placing	 in	 this	 position.[17]	After	ABC	management	
was	 applied	 as	 first	 step	 management	 and	 followed	 by	
mild	 head	 elevation,	 we	 also	 simultaneously	 performed	
aggressive	medical	therapy	for	reducing	increased	ICP.	The	
combination	of	dexamethasone	and	mannitol	is	widely	used	
to	reduce	the	ICP.	Corticosteroids	are	particularly	beneficial	
in	 brain	 tumor	 patients	with	 significant	 peritumoral	 edema	
and	associated	neurological	deficits.[3,23]

Deep‑seated	 meningioma	 is	 a	 tumor	 located	 in	 a	 deep	
area	 of	 the	 brain	 so	 that	 common	 surgery	 is	 difficult	 to	
be	 performed	 because	 it	 is	 high‑risk	 injury	 of	 pertinent	
neurovascular.	 Like	 other	 meningiomas,	 deep‑seated	
meningioma	can	 also	 lead	patients	 to	 emergency	 condition	
due	 to	 its	 unusual	 edema	 formation	 which	 is	 known	
as	 PTBE.	 In	 previous	 report,	 meningioma	 with	 PTBE	
appearance	made	surgery	more	difficult.	 It	 is	 related	 to	 the	
surgical	prognosis	and	conferred	a	higher	risk	of	morbidity	
and	 postoperative	 complications.[24]	 In	 this	 circumstance,	
DC	procedure	might	give	advantage.	It	is	expected	that	DC	
would	give	 some	 time	 to	 let	 the	PTBE	 resolve	 and	 reduce	
difficulty	for	definitive	meningioma	resection.

Another	 factor	 being	 considered	 to	 perform	 DC	 as	
a	 lifesaving	 procedure	 in	 patients	 with	 emergency	
meningioma	 is	 unavailability	 of	 facilities	 for	 brain	 tumor	
resection	 in	 emergency	 unit	 of	 all	 hospitals,	 especially	 in	
developing	 countries.	 The	 benefit	 of	 DC	 without	 tumor	
resection	 in	 this	 study	 should	 not	 be	 underestimated.	 In	
the	 majority	 cases,	 their	 level	 of	 consciousness	 could	
improve	 quiet	 well	 after	 DC	 procedure,	 making	 tumor	
resection	 surgery	 being	 able	 to	 be	 prepared	 as	 definitive	
therapy	 further.	 Previous	 studies	 showed	 that	 DC	 without	
opening	 the	 dura	 mater	 could	 lower	 ICP	 up	 to	 15%	 and	
more	 extreme	 in	 DC	 with	 opening	 the	 durotomy	 which	
could	lower	the	ICP	up	to	75%	from	the	initial	pressure.[25]	
Not	 only	 its	 effects	 on	 reducing	 ICP	 but	 also	 DC	 could	
improve	 oxygenation	 to	 the	 brain	 cells	 preventing	 further	
brain	damages.[26]

Conclusion
Based	on	our	study,	 in	developing	countries,	 lifesaving	DC	
for	 high	 ICP	 is	 attributed	 to	 deep‑seated	 meningioma	 and	
can	 be	 considered	 as	 an	 effective	 emergency	 management	
in	the	neurosurgeons’	armamentarium.
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