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ABSTRACT

The benefits of decompressive craniectomy (DC) have been demonstrated in malignant ischemic stroke and traumatic brain injuries with refrac-
tory intracranial hypertension (ICH) by randomized controlled trials. Some reports advocate the potential of DC in the context of ICH due to
meningoencephalitis (ME) with focal cerebral edema, but its interest remains controversial especially when there is diffuse cerebral edema. The
aim of this study is to assess the benefits of DC in meningoencephalitis with malignant cerebral edema whether it is focal or diffuse. We report
two cases successfully treated in our institute, plus we conducted a systematic literature review focused on cases of DC in ME in compliance with
Prisma guidelines. The first patient is a 36-year-old woman who suffered from fulminant pneumococcal meningoencephalitis (ME) with refrac-
tory ICH following a transsphenoidal removal of pituitary adenoma. The second patient is a 20-year-old man suffering from neuro-meningeal
cryptococcosis with refractory ICH. In both cases DC led to major clinical improvement with a GOS-E 8 at one year. These results are consistent
with the literature review which reports a favorable outcome in 85% of cases. DC appears to be a promising therapeutic option in cases of ME
with refractory ICH. Thus, reliable criteria will have to be defined to guide us in our practice in emergency cases where DC has not been part of
the therapeutic arsenal yet.

(Cite this article as: Choucha A, Boissonneau S, Beucler N, Graillon T, Ranque S, Bruder N, ef al. Meningoencephalitis with refractory intracranial
hypertension: consider decompressive craniectomy. J Neurosurg Sci 2022;66:000-000. DOI: 10.23736/S0390-5616.21.05397-2)

KEeY worbps: Cryptococcus; Encephalitis; Meningitis; Decompressive craniectomy; Intracranial hypertension.

eningo-encephalitis (ME) is a serious condition af-
fecting about 7.3 per 100,000 inhabitants.! In some
cases of ME, the patient’s clinical status can worsen with
a rise of ICP refractory to maximal medical treatment, and
which may even lead to death.2 This pejorative evolution
is caused by a focal or diffuse brain edema possibly asso-
ciated with cerebral venous thrombosis, depending mainly
on the germ.
One way proposed to deal with refractory ICP in this
context is to perform a decompressive craniectomy (DC).
In the modern surgery era, the removal of a large flap of
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skull bone and opening of the dura-mater to treat refrac-
tory intracranial hypertension is a standardized procedure
in cases of traumatic brain injury3 and ischemic stroke4
thanks to prospective studies.

However, there is a lack of evidence for the benefits of
this procedure in patients suffering from intracranial hy-
pertension due to a ME, even though the elevation of in-
tracranial pressure (ICP) is recognized to be a prognostic
and mortality factor in this context.2 What is more, DC
still suffers from a significant rate of complications and
remains controversial.
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This study aimed to assess the interest of DC in the con-
text of ME, emphasizing its impact in both diffuse and fo-
cal edema. Also, to our knowledge, we report the first case
of DC in ME due to Cryptococcus spp.

Materials and methods
Case study

We report two cases of ME with refractory cerebral edema
successfully treated by DC in our institution. The first case
is about a 36-years-old female patient presenting with a
fulminant pneumococcal ME following a transphenoidal
pituitary adenoma resection. Then, we report the case of a
19-years-old male suffering from a refractory ICH second-
ary to a Cryptococcal meningoencephalitis. In both cases,
DC was performed.

Database research

We conducted a systematic literature review on Pubmeb
(https://www.ncbi.nlm.nih.gov/pubmed/); and Cochrane
database (https://www.cochranelibrary.com/) from incep-
tion to April 2020. We used the advanced search mode
with the following associations of terms: [decompressive
craniectomy]; [infectious]; [encephalitis]; [meningoen-
cephalitis]. Inclusion criteria were defined as: a patient
having an infectious ME with refractory ICH, who under-
went a DC after medical therapeutic failure; with a germ
found; and an outcome at one year available. Exclusion
criteria were defined as: a patient having an infectious ME
with refractory ICH, who underwent a surgical procedure
different than DC (for instance: hematoma evacuation
without DC), articles not written in English, major missing
data (germ or outcome). The research yielded fifty-four ar-
ticles (N.=54). In those, we included twenty-four (N.=24)
case reports describing 29 cases. Among them, 2 articles
also proposed a literature review on that matter,® 7 plus
one focusing on the pediatric populations and two specifi-
cally on Herpes Simplex Virus (HSV).% 10 We excluded
eight (N.=8) case reports that were not written in english,
three (N.=3) with missing data (germ or outcome), and
twenty (N.=20) that were not relevant to this study. We
then completed our database with case reports referenced
in the previously included articles that were not listed in
Pubmed nor in Cochrane. We added five (N.=5) articles
with fifteen (N.=15) cases. We excluded six (N.=6) cases
with no germ identified or outcome available (Figure 1).
With our two cases described, we present here forty cases
(Supplementary Digital Material 1: Supplementary Table
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Articles identified through Case reports/series identified
5 database searching through other sources
b= (PubMed, Cochrane) 5 case reports/series with 16
5‘5’ (N.=54) cases in total
5
<)
= Y Y
Articles after duplicates removed
(N.=59)

o0
.5
=
§ Y
@ Full-text articles Full-text articles

assessed for eligibility > excluded (N.=31)

(N.=59) - 20 not relevant
- 8 not in English
> - 3 missing data
5 A
%D 28 articles gathering Cases excluded
53 cases screened in total > (N.=6)
(N.=43) - 5 no germ available
- 1 no outcome available
3
E Y
E 28 case reports/series included
gathering 38 cases included

Figure 1.—Flowchart according to PRISMA Guidelines.

I).11-13 This review was conducted in compliance with the
preferred reporting items of systematic reviews and meta-
analyses (PRISMA)!4

Primary and secondary endpoints

We used as primary endpoint the Glasgow Outcome Scale
(GOS) or the Glasgow Outcome Scale Extended (GOS-E)
at one year. A good outcome was defined by a GOS of 4 or
5 or a GOS-E of 7 or 8 at one year. In those cases, a good
outcome presented before one year was included. We also
used as secondary endpoints the delay between surgery
extubation, the time spent in intensive care unit, and the
hospital stay duration.

Results
Case 1

A 36-year-old female presented a Cushing disease reveal-
ing a pituitary corticotrope microadenoma that was oper-
ated on via a transsphenoidal approach, with the use of an
autologous fat graft. Postoperative day three, the patient
presented a cerebrospinal fluid leakage and she underwent
surgical revision with the use of an autologous fat graft
again. The patient was later transferred to the endocrinol-
ogy department at day 10 and was sent back home soon
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afterwards. Postoperative day 20, the patient consulted
to a local hospital for headache, fever and impaired con-
sciousness. Clinical examination showed an impaired con-
sciousness with a score of 13 according to the Glasgow
Coma Scale (GSC) and a meningeal syndrome. A Brain
CT scan showed a thrombophlebitis of the sagittal supe-
rior sinus extending to the torcular with no sign of her-
niation. The lumbar puncture showed a CSF of purulent
appearance — protein of 4.33 g/ — a white cell count
of 24,000/mm3 (90% neutrophils) — a glucose level of
0.2 mmol/L and direct examination Gram + encapsulated
diplococci. A multisensitive strain of S. Pneumoniae was
later cultured. A broad-spectrum antibiotic therapy with
Meropenem and Linezolid was introduced. The same
day, the patient’s neurological status worsened reaching a
GSC of 8; at that stage she was transferred to the intensive
care unit of our facility. An invasive intracranial pressure
(ICP) monitoring device was placed and displayed an ICP
of 55mmHg at midnight. Despite an osmotherapy using
mannitol and steroid, the patient kept worsening until
he reached a GSC of 3. Barbituric sedation and induced
Hypothermia at 35°C were therefore added. Despite the
aforementioned measures, the ICP remained high and a
left a reactive mydriasis appeared. Four hours after inva-
sive monitoring, a unilateral supratentorial DC was per-
formed (Figure 2). The following day, An MRI of the brain
showed no further bleeding, with the thrombophlebitis
mentioned earlier. Anticoagulant therapy was introduced
right afterward. The ICP normalized quickly and allowed
a removal of the ICP monitoring at day 3. At day 2, the an-
tibiotherapy was switched to cefotaxim which led to apy-
rexia at day 4. The patient was fully awoken and extubated
at day 7, the patient’s clinical status steadily improved to
a GSC of 15 without neurological focal sign. She showed
initially short-term memory impairment that were fixed at
2 months. The patient was transferred to the neurosurgi-
cal department at day 16. Antibiotherapy was continued
for a total of 32 days, the patient was discharged home
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afterwards. At 4 months, the patient was independent for
the daily activities with no focal sign, thus ranked 5 on the
Glasgow Outcome Scale. The thrombophlebitis’ evolution
course was favorable.

Case 2

A 19-year-old male patient, with no particular medical
history, presented to a local facility for headache and fe-
ver for the last two days. Clinical exam showed a men-
ingeal syndrome with no consciousness impairment. A
lumbar puncture showed normal protein level (0.46 g/L),
normal glucose level (0.53 g/L), and a white blood cells
(WBC) count of 400/mm3 (100% lymphocytes). Direct
examination was negative. Cryptococcus Gatti was lat-
er cultured from the CSF. CT scan of the brain showed
leptomeningeal enhancement and MRI was normal, sup-
porting clinical suspicion of meningitis. Lab tests showed
a WBC count of 17.6G/L (neutrophils 15.2G/L). After
consulting the Mycosis and Antifungal national reference
center, a depletive lumbar puncture was performed and
flucytosine was introduced at a dosage of 1g twice a day.
At day four, the patient’s neurological status worsened
with a GSC reaching 8 and with the onset of a right pupil
mydriasis. He was transferred to our facility in intensive
care unit and was intubated. Transcranial doppler ultra-
sound showed signs of intracranial hypertension. An ex-
ternal ventricular drain was placed, displaying an intra-
cranial pressure of 60 mmHg. Despite maximal medical
treatment with induced hypothermia and corticoid thera-
py for 2 days, the patient’s ICP remained high (up to 80
mmHg). A right supratentorial decompressive craniecto-
my was performed (Figure 3). The ICP steadily decreased
afterwards, reaching normal values. Fluticasone and am-
photericin B were continued. On postoperative day 2,
hypothermia and sedation were stopped. The patient’s
neurological status improved in the following days; on
postoperative day 22, the patient was extubated. He was
aphasic with a left-side hemiplegia. He progressively im-

Figure 2.—CT of patient #1. A) Before craniectomy brain CT; B) post-
craniectomy brain CT; C) postcranioplasty brain CT.
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Figure 3.—CT of patient #2. A) Before craniectomy brain CT; B) post-
craniectomy brain CT;) postcranioplasty brain CT.
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proved and was able to walk and talk at 2 months. At one
year, the patient was GOS-E 8, fully independent and was
able to go back to university.

Literature review
Population

We found forty cases in total (Supplementary Table I). The
sex ratio was 1.4 female per male. The age ranged from 2.5
years!S old to 66 years old!6 with a mean age of 28 (Table
I). Four patients presented a comorbidity: One had Hepa-
titis C,10 one a brain tumor,!” two suffering from immuno-
suppression, i.e. one HIV,!® and one had a splenectomy”’
without preventive vaccines.

ICP monitoring

For each case, we specify (Supplementary Table I) wheth-
er I[CP was monitored or not. The delay between ICP mon-
itoring and surgery was missing in most cases but ranged

CRANIECTOMY FOR INFECTIOUS ENCEPHALITIS

Finally we noted one case due to 7 .Gondii. Plus, we
describe a case of yeast, Cryptococcus spp,

Treatment

In every case, maximal neuroresuscitation measures were
employed before considering surgery (Table II, III). These
included mannitol, steroid, hyperventilation, sedation, and
hypothermia.

In this review, three patients (7.5%) received 1 mea-
sure; 12 patients (30%) received 2 measures; eight patients
(20%) received 3 measures; six patients (15%) received
4 measures; one patient (2.5%) received 5 measures; this
data was missing in ten cases (25%) (Table II).

The most employed measure was mannitol with 24 pa-
tients (80%) followed by sedation 22 patients (73%) fol-

TABLE Il.—Medical and surgical treatment.

Number of patients

. Treatment (percentage)/
from 4 hours to 8! hours in the data we gathered. mean value
Anti-infective treatment 40 (100%)
Pathogen Neuroresuscitation measures
Individual maneuvers considered
Regarding ME of viral cause, we found in the literature Mannitol 24 (60%)
twenty-seven viral ME: twenty-five due to Herpes Simplex Steroid 14 (35%)
. 1 1 0,
Virus 1, one to Epstein Barr Virus and one to HIV. Hypervehilatign 13 (32;,5 %)
About ME due to bacteri thered el . Sedation 22 (55%)
ou ue to bacteria, we gathered eleven cases: Hypothermid 7 (17.5%)
four due to S. Pneumoniae,’- 20 three to N. Meningiti- Combined measures undertaken before surgery
dis,12.21,22 three to M. Pneumoniae,?3- 24 one to Micrococ- 0 measure 0
1 measure 3 (7.5%)
cus Luteus.6
2 measures 12 (30%)
3 measures 8 (20%)
0,
TABLE L.—Characteristics of the population. g 22223;:2 ? 82@)
. 0
- Number of patients .
Characteristics (per cuer;lt:gre())/rggafg;lu o . N(:lt specified 10 (25%)
- - rocedure
Igl:;nber cifi s e Q Unilateral hemicraniectomy 25 (62.5%)
1 1 0,
Male 15.(40%) W¥th hematoma evacuatlf)n 2(5 /g)
With parenchymal resection 4 (10%)
Female 22 (60%) : : : o
Bilateral hemicraniectomy 2 (5%)
Age 28 (2.5 to 66)* - . o
With parenchymal resection 1 (2.5%)
Germ . . o
Posterior fossa craniectomy 1 (2.5%)
Virus 27 (67.5%) . - o
With parenchymal resection 1(2.5%)
HSV 1 25 (62.5%) ) . 2
Bifrontal craniectomy 5 (12.5%)
EBV 1 (2.5%) . ; 0
Non specified craniectomy 7 (17.5%)
HIV 1(2.5%) With parenchymal resection 2 (5%)
Bacteria 11 (27.5%)
S. Pneumoniae 4 (10%)
N. Meningitidis 3(7.5%)
M. Pneumoniae 3(7.5%) TABLE lIl.—Favorable outcome.
Micrococcus Luteus 1 (2.5%) Germ Favorable outcome (percentage)
Fungi 2 (5%) Overall 34 (85%)
Cryptococcus Gatii 1 (2.5%) Bacteria 9 (81%)
*Age range. Fungi 2 (100%)
4 JOURNAL OF NEUROSURGICAL SCIENCES Mese 2021
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lowed by steroid 14 patients (46%) then hyperventilation
with 13 patients (43%) and finally hypothermia with 7 pa-
tients (23%).

Surgically, 25 patients (62.5%) underwent a unilateral
hemicraniectomy; 2 patients (5%) underwent a both left
and right hemicraniectomy;?2!. 25 one patient (2.5%) under-
went a posterior fossa craniectomy;22 five patients (12.5%)
underwent a bifrontal craniectomy;7 20: 23. 26,27 and seven
patients (17.5%) underwent a non-specified craniectomy.
Beside craniectomy, seven patients also had brain resec-
tion (six temporal polectomy,? 1. 17.25.28 one subpial ton-
sillar resection??).

Primary endpoint

In our study, we present a good outcome for 85% of the
patients (thirty-four out of forty), four patients with a GOS
36.15,29 (with one which follow-up was less than one year,¢
one with a GOS 1,30 and one death20).

With regard to ME caused by viruses, we found 85% of
favorable outcome, three cases with a GOS of 3 (with one
which follow-up was less than one year), and one with a
GOS at one year of 1 (Table III).

About ME caused by bacteria, we found a favorable
outcome for 81% of cases, with one patient with a GOS of
3 at one year, and one patient who died.

Finally we noted one case due to 7. Gondii with a GOS-
E at one year of 8 and we describe a case of yeast, Crypto-
coccus spp, with a GOS-E at one year of 8.

Secondary endpoint

The mean delay from surgery to extubation was eleven
days, ranging from less than five days?4 29 31 to thirty
days.22 The entire duration stay available ranged from ten
days?4 to four months23 (Supplementary Table I).

Regarding ME caused by viruses, the mean duration
from surgery to extubation was nine days.

Regarding ME caused by bacteria, the mean duration to
extubation was here of thirteen days (Figure 4).

Finally we noted one case due to 7. Gondii with a extu-
bation at day 7 postoperative. Plus, we describe a case of
yeast, Cryptococcus spp, with a duration to extubation of
twenty-five days.

Discussion
Meningoencephalitis: intracranial hypertension

Encephalitis affects about 7.3 per 100,000 inhabitants re-
gardless of the age (from <1 year old to >85 years old),

Vol. 65 - No. ??
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9% 9% 82%

virus
B cos 1/Gos-£1

[ Gos23/Gos-E 26

9
4% 1% GOS 4-5/ GOS-E 7-8

85%

bacteria

Figure 4—GOS and GOS-E at 1 year for DC on DC following both
viral and bacterial.

with a sex ratio close to one. Among the patients suffer-
ing from encephalitis with a determined etiology, infec-
tious encephalitis account for 60% of the cases, 85% being
caused by a virus. Infectious encephalitis suffers a dismal
prognosis with a mortality rate of 5% to 10%; in particu-
lar, the mortality rate of HSV related encephalitis is 8.9%,
and 10.3% in the case of Meningococcus.! In the clinical
history of infectious encephalitis, the rise of intracranial
pressure is significantly associated to the risk of death.2

Monitoring: medical management.

So far, there are no guidelines regarding the monitoring of
intracranial pressure in a context of infectious encephali-
tis, or the management of a rise of ICP in such case.32 The
usual neuroresuscitation measures available to treat IHT
include, inter alia, sedation, hyperventilation, corticoste-
roids, osmotherapy, and hypothermia. The place of os-
motherapy in the management of IHT is well established33
but there is no study assessing its effect in the case of IHT
secondary to encephalitis.32 Sedation has been widely used
for more than 30 years to improve the cerebral perfusion in
case of traumatic brain injuries.34 35 Mild hyperventilation
seems efficient to improve cerebral blood flow in a context
of TBI.3¢6 Hypothermia has been used in the case of TBIL
Nevertheless, recent studies tend to prove that it may lead
to a worst functional outcome and an increased mortality.37
Corticosteroids positive effects on vasogenic cerebral ede-
ma are well-known. Yet, some authors argue that if they
are used too early in the case of encephalitis, they may
potentiate viral replication and cell damage.® Indeed, the
efficiency of a delayed administration of Dexamethasone
with an antiviral therapy cover has been demonstrated.?
Cranial decompression is an extreme measure and has
to be performed in cases of proven refractory hyperten-
sion. Defining the maximal medical treatment is a pre-
liminary requisite in the management of such patients. As
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stated above, to this day, there no guidelines regarding the
management of IHT due to ME.32 In this article all cases
received at least one neuroresuscitation measure before
considering surgery. More than ninety percent received
two measures or more. It is arguable that a more aggres-
sive medical management could have spared surgery with
same results in some cases. For this reason further studies
have to specify the best medical treatment in that context.

Decompressive craniectomy: history and principle

Decompressive craniectomy (DC) consists in the removal
of a large flap of skull bone in order to reduce intracranial
pressure.38 It is an age-old procedure, described since the
time of the Egyptians and then the Romans.3® Thanks to
the improvement of ICP invasive monitoring techniques
and the widespread adoption of neuroresuscitation mea-
sures to reduce ICP, DC became a life-saving procedure
indicated in rare cases of IHT refractory to maximal medi-
cal treatment. In the early 21st century, the indications of
DC became standardized in the case of ischemic stroke in
the young and traumatic brain injuries refractory to medi-
cal treatment, thanks to prospective randomized trials.3: 4
Besides, the effectiveness of DC has sometimes been re-
ported in the case of catastrophic subarachnoid hemor-
rhage, acute disseminated encephalomyelitis, central ve-
nous thrombosis, and even cerebral edema secondary to
hepatic failure.40 In the light of this review, the effective-
ness of DC has been reported for 30 years in the case of
infectious encephalitis, often in the form of case reports.

Meningoencephalitis caused by Herpes simplex virus

In the case of infectious encephalitis caused by HSV, the
spreading of the virus to the brain occurs through the
olfactory nerve and/or the leptomeningeal fibers of the
trigeminal nerve.® Subsequently, there is a focal cerebral
suffering in the medial part of the temporal lobe, the in-
ferior part of the frontal lobe, and the insular region with
cerebral edema and/or hemorrhage, responsible for an
elevation of the ICP.4! These elements can lead to un-
cal herniation of the medial temporal lobe and midbrain
compression. In this precise case, it would appear logi-
cal to propose unilateral supratentorial decompressive
craniectomy because it offers direct relief of the skull
pressure down to the level of the middle cerebral fossa.
Todeschi ef al. reviewed the impact of unilateral surgical
release of ICH in the case of ME secondary to HSV and
concluded that the surgical group was associated with a
better outcome (GOS of 1 or 2) compared to the medi-
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cal group, whatever the procedure® The present review
suggests that DC in particular may be of interest in this
precise context.

Meningo-encephalitis caused by other germs

In the case of infectious encephalitis caused by other
pathogens, the rise of intracranial pressure is consecutive
to a more diffuse cerebral edema, possibly self-sustained
by cerebrovascular complications such as cerebral venous
thrombosis or arterial thrombi.42 Indeed, Mook-Kanamori
et al. reports that arterial ischemic stroke occurs in up to
30% of the cases of pneumococcal meningitis, and cere-
bral venous thrombosis (CVT) in 9%.42 In 2021 Deliran
et al ¥ analyzed the histopathological findings of cerebral
venous sinuses of patients that died from pneumococcal
ME, CVT alone, or pneumococcal ME complicated by
CVT. They found that subjects who died from pneumo-
coccal ME complicated by CVT showed multifocal deep
intramural inflammation in their cerebral venous sinus.
That feature was not present in subjects who died from
ME or CVT alone. This unique histopathological feature
may distinguish ME and CVT copathology from ME or
CVT alone.

In this review, there were 13 patients suffering from
bacterial encephalitis who benefited from DC for ICH re-
fractory to medical treatment. Eighty-one percent of the
patients presented a good outcome, defined as a GOS of 4
or 5 (Table III). Thus, it appears to us that DC is a reliable
option in the case of a more diffuse cerebral edema. Nev-
ertheless, this review does not allow us to conclude on the
superiority of a procedure between unilateral supratento-
rial decompressive craniectomy and bifrontal decompres-
sive craniectomy in that indication, because of a lack of
power.

Furthermore, this review analyses one case of posterior
fossa decompressive craniectomy for refractory ICH sec-
ondary to meningo-encephalitis, with good outcome.

Timing of surgery: decompressive craniectomy

As it has been pointed out by Singhi et al.,® the critical
window between the moment when neuroresuscitation
measures are unable to control the rise of the intracrani-
al pressure and the onset of irreversible brain damage is
tough to determine. In the present review, most studies do
not specify the delay between the worsening of the neuro-
logical status and the surgical decompression of the brain;
thus, a clear cutoff is still to be determined.

In the case of malignant ischemic stroke, there is no dif-
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fuse cerebral damage apart from the precise ischemic ter-
ritory. The aim of a decompressive surgery in this context
is to prevent the damages that would be caused by a uncal
herniation with midbrain compression caused by cytotoxic
edema. In face with malignant ischemic stroke, an age of
less than 60 years old and a delay from symptoms onset
to surgery of less than 48 hours have been shown to be
significant good prognostic factors by a few European ran-
domized controlled trials.44 Besides, the most recent litera-
ture tends to prove that there would still be clinical benefit
beyond this widely admitted delay of 48 hours.45

In the case of traumatic brain injuries, DC has shown its
efficiency with regards to the functional outcome and the
mortality. Besides, it seems that DC in this context remain
beneficial in the case of uncal herniation, in contrast with
malignant ischemic stroke where the clinician should seek
to prevent this complication to occur.46

Consequently, we propose that every patient presenting
a worsening of neurological status consecutive to a major
cerebral edema from meningo-encephalic be admitted to a
neuroresuscitation unit, with the placement of an invasive
intracranial pressure monitoring system.

Limitations of the study

In the reviewed cases, only two patients died. That rep-
resents five percent of patients. This low number is con-
siderably lower than the mortality encountered in DC in
traumatic context (26.9% in RESCUEicp),#’ or following
a malignant ischemic stroke (22% in HAMLET).# Goede-
mans et al.45 published in 2017 a single center retrospec-
tive large cohort study including all patients undergoing
DC over a period of eight years. The lowest mortality was
with cerebral venous thrombosis (21%) which is still way
above the 5% mortality we present.

The current study provides encouraging results. Never-
theless, this article is a retrospective study with inherent
biases, as a publication bias. Indeed, in the past, authors
were enthusiastic to share good results but may not have
bothered submitting or publishing cases that did not sur-
vive or survived with poor quality of life.

Decompressive craniectomy: ethical considerations

DC is a life-saving procedure performed in the case of
TBI or ischemic stroke with IHT refractory to maximal
medical treatment. This surgery suffers from numerous
complications (up to 74%) such as infection, brain her-
niation, hygroma, hydrocephalus, and rarely sinking skin
flap syndrome, with a surgical revision rate of 14%.5 What
is more, the long-term outcome of patients who undergo
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such a procedure is unpredictable at the moment.24 Conse-
quently, DC raises legitimate questions from the patient’s
relative and lead to an ecthical debate between them, the
neurosurgical team and the resuscitation team.

To date, there are no guidelines regarding the indica-
tions for DC in a context of meningo-encephalitis with
IHT refractory to medical treatment because of a lack of
evidence. In the light of this review, we would recommend
DC for meningo-encephalitis with refractory IHT despite
the lack of data concerning the neuroresuscitation mea-
sures introduced before the surgery. The majority of the
patients were infected with Herpes simplex virus but DC
seemed to be efficient with regards to the final functional
outcome regardless of the pathogen. What is more, we
also report a good functional outcome after decompres-
sive craniectomy for a case of purulent meningitis (case 1),
and for a case of Cryptococcus ssp. associated meningo-
encephalitis. It is to note that this is the first-ever reported
case of DC performed in face with refractory IHT caused
by a cerebral yeast infection.

Conclusions

Decompressive craniectomy should be proposed in the
therapeutic arsenal in the case of infectious meningo-
encephalitis with intracranial hypertension refractory to
maximal medical treatment, regardless of the causative
pathogen and the patient’s associated factors, as it seems
to both save the patient’s life and afford him a good quality
of life. Nevertheless, this procedure should be performed
as the result of a multidisciplinary team meeting and after
consultation of the patient’s family, as it is already rec-
ommended for DC in case of traumatic brain injuries or
malignant ischemic stroke. Prospective randomized trials
are needed to validate these data and to assess the optimal
first line medical management and the best timing for the
procedure in this precise indication.
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