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« Nous qui mourrons peut-être un jour disons l’homme immortel au 
foyer de l’instant » 

!

Saint-John Perse – Amers 

! !
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A!ma!mère,!à!mon!petit!frère!Brieg.!Pas!un!jour,!pas!une!nuit,!sans!que!l’absurde!cruauté!de!votre!absence!ne!se!
fasse!douloureusement!sentir.!Pas!un!jour,!pas!une!nuit,!sans!que!mes!gestes!et!mes!pensées!ne!révèlent!votre!
présence!immuable!en!moi.!Tant!que!nous!respirons,!vous!êtes.!Reposez!en!paix.!

A!Charlotte.!Ta!présence!à!mes!côtés!depuis!10!ans!est!une!source!inépuisable!de!bonheur,!de!fraîcheur,!de!vie.!
Nos! points! communs! ont! soudé! notre! amour! et! notre! complicité,! nos! différences! continuent! encore! de! me!
surprendre!et!de!m’émerveiller.!Dans!les!moments!les!plus!heureux!comme!dans!les!périodes!les!plus!difficiles,!
tu! as! toujours! été! présente,! indispensable,! vitale.! Tu! portes! à! présent! notre! futur! enfant!:! nous! entamons!
l’écriture!d’un!nouveau!chapitre!formidable!de!notre!vie.!!

A!Pauline!&! Joseph,!Laura!&!Benco,!MarieTAgnès!&!Edouard,!Agnès!&!Benoît,!Caroline,!Margaux!&!Rodolphe!:!
Les!3000!pages!de!la!Recherche!du!Temps!Perdu!ne!suffiraient!pas!à!contenir!tout!ce!que!ces!quelques!années!à!
se!côtoyer!on!fait!naître!d’expériences,!de!réflexions!et!d’instants!de!vie!uniques!;!votre!présence!pour!tous!ces!
évènements,!des!plus!banals,!aux!plus!intenses.!L’Amitié,!en!somme.!

A!Delphine!&!François,!Cécile!&!Gildas,!Clothilde!&!Ronan!:!les!«!repas!de!famille!du!dimanche!»,!la!joie!de!passer!
du!temps!entre!amis,!parler!de!tout!et!de!rien,!les!sourires!qui!ne!semblent!jamais!s’effacer!de!vos!visages.!Merci!
pour!tout!cela.!

Aux!amis!que!le!hasard!de!la!médecine!nous!a!fait!nous!rencontrer,!mais!dont!les!liens!se!tissent!bien!au!delà!:!
Marine!&!Bertrand,!Edouard!L,!Pierre!P,!Jeanne!P,!Thomas!L.!

A!Marcel!Proust,!pour!m’avoir!accompagné!toutes!ces!années!à!travers!la!lecture!de!son!œuvre!immense.!Merci!
d’avoir!contribué!à!façonner!une!partie!ma!vision!de!la!Vie,!de!l’Art,!du!Beau.! !



8!
!

SERMENT'D’HIPPOCRATE!
En!présence!des!Maîtres!de!cette!Faculté,!

de!mes!chers!condisciples!

et!selon!la!tradition!d’Hippocrate,!

je!promets!et!je!jure!d’être!fidèle!aux!lois!de!l’honneur!

et!de!la!probité!dans!l’exercice!de!la!Médecine.!

!

Je!donnerai!mes!soins!gratuits!à!l’indigent,!

et!n’exigerai!jamais!un!salaire!auCdessus!de!mon!travail.!

!

Admis!dans!l’intérieur!des!maisons,!mes!yeux!!

ne!verront!pas!ce!qui!s’y!passe,!ma!langue!taira!!

les!secrets!qui!me!seront!confiés!et!mon!état!ne!servira!pas!!

à!corrompre!les!mœurs!ni!à!favoriser!le!crime.!

!

Respectueux!et!reconnaissant!envers!mes!Maîtres,!

je!rendrai!à!leurs!enfants!

l’instruction!que!j’ai!reçue!de!leurs!pères.!

!

Que!les!hommes!m’accordent!leur!estime!
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RESUME!!

!

!

Encéphalites!herpétiques!graves!en!réanimation!:!étude!rétrospective!sur!le!devenir!à!long!terme!
et!le!recours!à!la!craniectomie!décompressive!de!sauvetage!

!

Introduction! –! L’encéphalite! herpétique! est! une! infection! rare! avec! un! pronostic! sévère.! La!mortalité!
précoce! de! cette! maladie! est! mal! caractérisée.! La! craniectomie! décompressive! est! parfois! pratiquée!
comme! thérapeutique! de! sauvetage! lors! d’engagements! temporaux! menaçant! le! pronostic! vital.!
Cependant,!aucune!donnée!scientifique!ne!permet!!de!valider!cette!thérapeutique.!
Objectif!!–!Caractériser!les!patients!atteints!d’encéphalite!herpétique!sévère,!ainsi!que!la!place!potentielle!
de!la!craniectomie!décompressive.!
Patients! &! Méthode! –! Etude! rétrospective! monocentrique! de# 2008# à# 2012# concernant# les# patients#
majeurs! ayant! une! encéphalite! herpétique! admis! en! réanimation.! Les! caractéristiques! des! patients! à!
l’admission,! leur! prise! en! charge! initiale,! et! leur! devenir! à! un! an! ont! été! collectés.! Le! bénéfice! de! la!
craniectomie! de! décompression! a! été! analysé.! La! prédiction! du! risque! d’engagement! temporal! sur! la!
première!imagerie!cérébrale!a!été!analysée!en!aveugle!de!façon!rétrospective.!
Résultats! –! Parmi! les! 498! patients! hospitalisés! pour! méningite! virale,! le! diagnostic! d’encéphalite!
herpétique!a!été!retenu!pour!26!patients,!dont!54%!ont!été!admis!en!réanimation,!39%!ont!nécessité! le!
recours! à! la! ventilation! mécanique,! 14%! étaient! décédés! à! un! an.! Trois! patients! ont! présenté! un!
engagement! temporal! traité!par! craniectomie!de!décompression.!A!un!an,! le!devenir!de! ces!patients!ne!
semblait!pas!différent!des!autres!patients!alors!que!leurs!critères!de!gravité!étaient!élevés!à!l’admission.!
Cependant,! la! faible! incidence! de! cette! situation! ne! permettait! pas! de! réaliser! de! test! statistique! et! de!
confirmer! cette! impression.! L’imagerie! ne! permettait! pas! rétrospectivement! de! prédire! le! risque!
d’engagement! temporal! (sensibilité! 50%,! spécificité! 82%,! valeur! prédictive! positive! 43%! et! valeur!
prédictive!négative!86%).!!
Discussion!–!La!très!faible!incidence!de!cette!situation!et!l’absence!de!recommandation!de!pratique!n’ont!
pour! l’instant! pas! permis! de! réaliser! des! investigations! cliniques! à! niveau! de! preuve! élevé! pour! cette!
thérapeutique.!Ainsi,!bien!que!rétrospective!et!monocentrique,!notre!étude!est!la!première!à!apporter!des!
arguments!supplémentaires!pour!discuter!l’intérêt!de!la!craniectomie!dans!ce!contexte.!
Conclusion! –! La! craniectomie! décompressive! semble! pouvoir! être! discutée! comme! thérapeutique! de!
sauvetage!lors!d’encéphalite!herpétique!avec!engagement!temporal.!Ce!résultat!nécessite!d’être!confirmé.!
!
!
!
Mots!clés!–!Encéphalite!herpétique!;!réanimation!;!hypertension!intra!crânienne!;!engagement!temporal!;!
craniectomie!décompressive!;!devenir!à!long!terme.!
! !
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ABSTRACT!

!

!

Severe!herpetic!encephalitis:!monocentric!retrospective!study!of!longIterm!outcome!and!recourse!
of!salvation!decompressive!craniectomy!

!

Introduction!–!Herpetic!encephalitis!is!rare!but!has!still!a!poor!prognosis.!Mortality!during!acute!phase!is!
not!precisely!described.!Decompressive!craniectomy!has!been!sometimes!proposed!as!a!salvation!therapy!
for!life!threatening!temporal!herniations.!However,!there!is!no!scientific!evidence!to!support!this!strategy.!
Objective! –! To! describe! severe! cases! of! herpetic! encephalitis! and! potential! recourse! of! decompressive!
craniectomy.!!
Patients!&!Method!–!Monocentric!retrospective!study!from!2008!to!2012!including!adult!patients!with!
herpetic! encephalitis! admitted! to! intensive! care! unit! (ICU).! Data! concerning! patients’! characteristics! at!
admission,! during! initial! management! and! their! oneTyear! outcome! were! collected.! Potential! benefit! of!
decompressive! craniectomy! was! analyzed.! Risk! of! brain! herniation! was! retrospectively! and! blindly!
assessed!on!the!first!brain!imaging.!
Results!–!Among!the!498!patients!admitted!to!the!hospital!for!viral!meningitis,!herpetic!encephalitis!was!
confirmed! for! 26!patients! and!54%!were! admitted! to! ICU,! 39%!underwent!mechanical! ventilation,! and!
14%! were! dead! at! one! year.! Three! patients! presented! temporal! brain! herniation! and! eventually!
underwent!decompressive!craniectomy.!At!one!year,!outcome!of! these!patients!did!not!seemed! to!differ!
from! other! patients! of! the! cohort,! though! they! had! higher! severity! score! at! admission.! However,!
considering!the!low!size!of!the!sample,!we!did!not!perform!any!statistical!test.!First!brain!imaging!could!
not!predict! the!risk!of!brain!herniation!(sensibility!50%,!specificity!82%,!positive!predictive!value!43%,!
negative!predictive!value!86%).!
Discussion!–!Due!to!the!very!low!incidence!of!this!situation!and!the!absence!of!any!recommendation,!no!
clinical!trial!have!been!conducted!so!far.!Thus,!this!study,!though!it!was!monocentric!and!retrospective,!is!
the!first!to!add!arguments!to!consider!decompressive!craniectomy!in!this!specific!situation.!
Conclusion! –! Decompressive! craniectomy! should! be! considered,! as! a! savage! therapy,! for! herpetic!
encephalitis!with!intractable!temporal!herniation.!!
!
!
!
KeyIwords:!Herpetic!encephalitis;! Intensive!care;! Intracranial!hypertension;! temporal!brain!herniation;!
decompressive!craniectomy;!long!term!outcome.!
! !
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INTRODUCTION! !

L’encéphalite!herpétique!est!une!infection!rare,!dont!l’incidence!est!évaluée!à!un!par!million!et!

par!an,!et!dont!la!mortalité!est!élevée.!En!l’absence!de!traitement,!le!taux!de!mortalité!est!de!70%!

(1).!Cependant,! ce! taux!de!mortalité! a!pu!être! abaissé! à!15T20%!(2,3),! principalement!grâce!à!

deux! progrès! majeurs!:! l’utilisation! en! routine! de! la! recherche! d’ADN! viral! dans! le! liquide!

cérébrospinal! (LCS)! par! Polymerase! Chain! Reaction! (PCR),! et! le! traitement! précoce! par!

acyclovir.!L’analyse!de!la!mortalité!des!encéphalites!herpétiques!est!classiquement!dichotomisée!

en! mortalité! précoce! Tdirectement! imputable! à! l’infectionT! et! mortalité! secondaire! Tdue! aux!

complications.!La!surmortalité!à!distance!de!l’infection!est!assez!bien!décrite!dans!les!cohortes!

observationnelles! (2–4)! mais! les! décès! survenant! en! phase! aiguë! de! l’infection! sont! peu!

analysés,!notamment!lors!d’encéphalites!herpétiques!sévères!nécessitant!une!hospitalisation!en!

réanimation.!En!1988,!la!première!série!de!patient!avec!une!encéphalite!infectieuse!sévère!a!été!

rapportée! et! a! mis! en! avant! le! concept! associant! mortalité! en! phase! aiguë! et! élévation! de! la!

pression!intra!crânienne.!L’élévation!de!la!pression!intra!crânienne!a!ensuite!été!décrite!dans!les!

méningites!bactériennes!(5,6)!et!dans!les!méningites!virales!(7).!L’élévation!non!contrôlée!de!la!

pression! intra! crânienne! peut! entraîner! une! baisse! de! réduction! du! débit! sanguin! cérébral! et!

aboutir!à! la!mort.!Le!virus!Herpes!simplex!(Herpes!simplex!Virus!–!HSV)!possède!un!tropisme!

particulier! pour! les! régions! temporales.! Ainsi,! une! encéphalite! herpétique! avec! un! œdème!

croissant!ou!un!saignement!local!peut!conduire!à!un!effet!de!masse!avec!engagement!temporal!et!

hypertension! intra! crânienne! mettant! rapidement! en! jeu! le! pronostic! vital.! Les! stratégies!

médicales!de!réduction!de!la!pression!intra!crânienne!ont!été!développées!grâce!à!l’expérience!

acquise! lors! de! soins! aux! traumatisés! crâniens! (8)! et! ont! secondairement! été! extrapolées! aux!

autres! causes! d’hypertension! intra! crânienne,! dont! l’encéphalite! herpétique.! Ces! stratégies!

médicales!de!réduction!de! l’hypertension! intra!crânienne!sont!parfois!mises!en!échec,!ce!qui!a!

conduit! à! proposer! la! craniectomie! décompressive! comme! thérapeutique! de! sauvetage.! La!

technique!consiste!en!une!ablation!d’un!large!volet!osseux!(temporal!ou!hémiTcrâne)!associée!le!

plus! souvent! à! une! plastie! durale.! Cette! stratégie! agressive! a! été! évaluée! dans! plusieurs!

pathologies! d’étiologies! et! de! physiopathologies! variées.! Ainsi,! dans! les! infarctus! cérébraux!

malins! impliquant! l’artère! cérébrale! moyenne,! la! craniectomie! décompressive! a! clairement!

montré!un!bénéfice!en!terme!de!mortalité!(9–13)!et!est!désormais!proposée!précocement!chez!

des! patients! très! sélectionnés.! A! l’inverse,! dans! le! traumatisme! crânien! s’accompagnant!

d’hypertension!intra!crânienne,!la!craniectomie!décompressive!n’a!montré!aucun!bénéfice!(14).!

Concernant! les! encéphalites! herpétiques! graves! avec! hypertension! intra! crânienne,! il! n’existe!

aucune! recommandation,! et! a! fortiori! aucune! preuve,! pour! appuyer! une! telle! stratégie.!

Cependant,!la!réalisation!de!craniectomie!décompressive!en!sauvetage!a!été!rapportée!((15–24)!

T!tableau!1)!lors!d’encéphalites!herpétiques!graves!avec!hypertension!intra!crânienne!réfractaire!
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à! toute! autre! thérapeutique! et! menaçant! le! pronostic! vital.! Si! aucune! preuve! scientifique! ne!

permet! de! recommander! cette! stratégie,! une! certaine! logique! physiopathologique! peut! être!

discutée.! En! effet,! l’encéphalite! herpétique! grave! avec! hypertension! intra! crânienne! par!

engagement!temporal!semble!proche!T!sur! le!plan!physiopathologique!T!de! l’AVC!sylvien!malin!

où! l’évolution! des! lésions! conduit! aussi! à! un! effet! de! masse! avec! engagement! temporal!

rapidement! fatal! (25).! Ce! rapprochement! physiopathologique! est! en! tout! cas! beaucoup! plus!

pertinent!qu’avec! les!autres!pathologies!où! l’hypertension! intra! crânienne!est! secondaire!à!un!

œdème! diffus,! qu’il! s’agisse! du! traumatisme! crânien! ou! d’autres! encéphalites! infectieuses! (7).!

Cependant! la! démonstration! scientifique! de! la! pertinence! de! cette! hypothèse! semble!

difficilement!envisageable.!En!effet,!la!rareté!de!la!situation!associée!aux!contraintes!techniques!

et!éthiques!n’ont!pas!permis!de! réaliser!des! investigations!cliniques!à!niveau!de!preuve!élevé.!

Nous!sommes!donc!actuellement!limités!aux!seules!expériences!rapportées!au!travers!de!rares!

cas! cliniques.! Pour! autant,! il! semble! important! de! considérer! cette! option! thérapeutique! de!

sauvetage,!et!d’essayer!de!mieux!caractériser!les!situations!cliniques!durant!lesquelles!elle!peut!

être!discutée.!

L’objectif!de!ce!travail!était!de!caractériser!les!patients!atteints!d’encéphalite!herpétique!
sévère,!ainsi!que!la!place!potentielle!de!la!craniectomie!décompressive!

! !



14!
!

!

Auteurs!
(référence)!

Age!(années),!
sexe!(masculin!:!
M;!féminin!:!F)!

Délai!(jour)!
admission!/!
craniectomie!

Délai!(jour)!
début!des!

symptômes!/!
craniectomie!

Engagement!
cérébral!?!

Technique!
chirurgicale!

Récupération!
neurologique!
complète!:!oui!/!

non!

Schwab!
(15)! 25,!M! 3! >3!

"Œdème!avec!
effet!de!
masse"!

Hémicraniectomie! Oui!

Taferner!
(16)!

42,!M! ND! ND!

Engagement!
temporal!

Craniectomie,!
plastie!durale,!
lobectomie!
temporale!
partielle! Oui!

25,!F! ND! ND! Craniectomie,!
plastie!durale!

Yan!!
(17)!

48,!F! 5! 13!

Engagement!
temporal!

Craniectomy,!!
lobectomie!
temporale!
partielle!

Oui!

37,!M! 8/9! 11!

Mellado!
(18)!! 21,!F! 1! 9! Engagement!

temporal!
Hémicraniectomie,!
plastie!durale!

Non!:!syndrome!
frontal,!aphasie,!

épilepsie!

Midi!!
(19)! 37,!M! ND! ND! ND!

Lobectomie!
temporale!
antérieure!

Oui!

Di!Rienzo!
(20)! 60,!M! 7! 7!

Engagement!
temporal!et!
sous!falcoriel!

Craniectomie,!
plastie!durale! Oui!

Adamo!
(21)!

NA! <2! ND!

Engagement!
temporal!

Craniectomie,!
lobectomie!
temporale!

antérieure,!plastie!
durale!

Oui!

NA! <2! ND! Oui!

GonzálesI
Rabelino!
(22)!

16,!F! 12! 12! Engagement!
temporal! Hémicraniectomie! Oui!

Maraite!
(23°!! 66,!F! 3! 6! Engagement!

temporal!
Hémicraniectomie!
,!plastie!durale!

Non!:!troubles!
mnésiques!

PiliIFloury!!
(24)! 38,!F! 3! 13! Engagement!

temporal!
Hémicraniectomie,!
plastie!durale! Oui!

TABLEAU! 1! –! REVUE! DE! LA! LITTERATURE! CONCERNANT! LES! CAS! ADULTES! DE! CRANIECTOMIES!
DECOMPRESSIVES!POUR!DES!ENCEPHALITES!HERPETIQUES!GRAVES.!!ND!:!non!disponible!



15!
!

PATIENTS!ET!METHODE!

Cette! étude! rétrospective! a! été! approuvée! par! le! Comité! National! d’Informatique! &! Libertés!

(numéro!d’autorisation!du!CHU!de!Tours!:!2014_002).!Selon!les!articles!L.1121T1!et!R1121T2!du!

Code! de! Santé! Publique,! les! patients! inclus! dans! cette! étude! avaient! été! informés! par! un!

document!écrit!de!l’utilisation!anonyme!de!leurs!données!personnelles!à!des!fins!de!recherche.!

Ils!avaient!aussi!été!informés!de!leur!autorisation!de!refus!ainsi!que!de!la!possibilité!d’accès!à!ces!

données.!

LIEU!DE!L’ETUDE!

L’étude!a!été!menée!de!façon!rétrospective!dans!le!centre!hospitalier!universitaire!de!Tours,!sur!

la!période!de!2008!à!2012.!Environ!90000!admissions!par!an!ont!été!enregistrées!par!le!service!

d’accueil!et!d’urgence!sur!cette!période,!pour!une!capacité!d’hébergement!d’approximativement!

2000! lits!d’hospitalisation! complète.! L’analyse! rétrospective! a! été! faite!par! interrogation!de! la!

base! de! donnée! du! Programme! de! Médicalisation! des! Systèmes! d’Informations! (PMSI).! En!

France,! chaque! séjour!hospitalier! est! en!effet! enregistré!dans! cette!base!de!donnée,! et! chaque!

patient! à! un! numéro! d’attribution! unique! et! anonyme! permettant! ainsi! de! reconstituer! le!

parcours!de!soin!hospitalier.!La!base!de!donnée!du!PMSI!devient!ainsi!un!outil!épidémiologique!

très!utile!et!puissant!(26–28).!

SELECTION!DES!PATIENTS!

Nous!avons!ainsi!identifié!les!séjours!hospitaliers!du!CHRU!de!Tours!entre!2008!et!2012!associés!

aux! encéphalites! herpétiques! en! utilisant! les! codes! de! la! Classification! Internationale! des!

Maladies! (CIMT10)! suivants!:! méningite! virale,! encéphalite! virale,! encéphalite! herpétique.! Les!

patients!de!moins!de!18!ans!n’ont!pas!été!inclus!dans!cette!étude.!Nous!avons!ensuite!restreint!

l’analyse!aux!patients!admis!en!réanimation!et/ou!unité!de!surveillance!continue.!

EXTRACTION!DES!DONNEES.!

Pour! chaque! admission! nous! avons! extrait! les! données! suivantes!:! motif! d’admission! en!

réanimation,! positivité! de! la! PCR! HSV! dans! le! LCS,! caractéristiques! démographiques! des!

patients,!score!de!gravité!à!24h!d’admission!(mesuré!par!le!Sequential!Organ!Failure!Assessement!

TSOFAT!total,!voir!en!annexe!pour!le!calcul),!évolution!lors!du!séjour!en!réanimation!(recours!à!la!

ventilation!artificielle,! aux!amines!vasopressives,! à! l’épuration!extra! rénale),! score!de!Glasgow!

(Glasgow!Coma!Scale! –!GCS,!voir!annexe!pour! le! calcul)! le!plus!bas!au!cours!des!24!premières!

heures!après! l’admission.!Pour! la!première! imagerie! cérébrale! faite!pour!chaque!patient,!nous!

avons! rapporté! la! technique! utilisée! (Imagerie! par! Résonnance! Magnétique! TIRMT! ou!
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tomodensitométrie! TTDMT),! le! délai! entre! le! début! des! symptômes! et! la! réalisation! de! cette!

première!imagerie.!

La! survenue! d’une! hypertension! intra! crânienne! a! été! évaluée! sur! l’examen! des! dossiers!

médicaux,! et! l’engagement! temporal! après! relecture! de! toutes! les! imageries! des! patients.!

L’utilisation!de!toutes!les!thérapeutiques!antiThypertensives!a!été!relevée.!Pour!chaque!cas,!il!a!

également!été!recherché!si!la!craniectomie!décompressive!a!été!envisagée!et!réalisée!ou!non.!

ANALYSE!RADIOLOGIQUE!

L’analyse!radiologique!a!été!effectuée!rétrospectivement!en!aveugle!par!deux!neuroradiologues.!

L’importance! des! lésions! sur! la! première! imagerie! a! été! évaluée! et! quantifiée! par! volumétrie!

grâce!au!logiciel!iPlan®!Net!v.3.5.0!(Brainlab,!Allemagne).!Lorsqu’une!TDM!puis!une!IRM!avaient!

été!réalisées!à!moins!de!12h!d’intervalle!pour!un!même!patient,!la!volumétrie!des!lésions!a!été!

comparée! pour! chaque! technique.! Enfin,! la! possibilité! de! prédiction! du! risque! d’engagement!

temporal! par! la! première! imagerie! cérébrale! a! été! étudiée!:! les! neuroradiologues! devaient!

définir! s’il! existait! un! risque! d’engagement! temporal! au! vu! de! la! première! imagerie! réalisée!

(réponse!par!«!oui!»!ou!«!non!»).!La!sensibilité!et!la!spécificité,!les!valeurs!prédictives!positive!et!

négative!de!la!capacité!du!neuroradiologue!à!prédire!la!survenue!d’un!engagement!ont!ensuite!

été!déterminées!après!analyse!des!imageries!suivantes!et!du!devenir!de!chaque!patient.!!

DEVENIR!DES!PATIENTS!

Le!devenir!à!long!terme!des!patients!a!été!évalué!avec!le!Gasgow!Outcome!Scale!(GOS)!à!un!an!

après!la!sortie!de!l’hospitalisation!pour!l’épisode!d’encéphalite!herpétique.!Le!Glasgow!Outcome!

Scale! cote! de! façon! simple! le! niveau! de! séquelle! des! patients! (de! 1! ! désignant! la! mort,! à! 5!

survivant! sans! séquelle! T! voir! en! annexe! pour! les! détails).! Pour! les! patients! non! suivis! par! la!

suite! au! CHU! de! Tours,! l’évaluation! du! GOS! a! été! réalisée! après! interview! téléphonique! des!

médecins!traitants!des!patients!concernés.!

ANALYSES!STATISTIQUES!

Les!données!numériques!sont!données!en!médianes!et!interquartiles.!

Le! groupe!de!patients! ayant!bénéficiés!d’une! craniectomie!decompressive! a! été! comparés! aux!

autres! patients! avec! encéphalite! herpétique! sévère.! Compte! tenu! du! faible! effectif! final,! nous!

avons! décidé! de! ne! pas! réaliser! d’analyse! statistique! pour! la! comparaison! des! groupes.! Nous!

avons! en! revanche! tenu! à! un! maximum! d’exhaustivité! et! de! lisibilité! dans! le! recueil! et! la!

présentation!des!données!de!chaque!patient!pour!permettre!une!lecture!et!une!analyse!complète!

par!le!lecteur.!
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Les!relations!entre!variables!ont!été!caractérisées!par!le!test!de!corrélation!de!Spearman.!

Les!analyses!statistiques!ont!été!réalisées!avec!GraphPad!Prism®!v.6.!Un!p!<!0,05!était!considéré!

comme!statistiquement!significatif.!

RESULTATS!

POPULATION!D’ETUDE!:!CARACTERISTIQUES!DEMOGRAPHIQUES,!CLINIQUES!&!
BIOLOGIQUES!

Entre!2008!et!2012,!549!séjours!hospitaliers!répondants!au!codes!CIMT10!«!méningite!virale!»!

ou!«!encéphalite!virale!»!ont!été!identifiés,!représentant!498!patients.!Parmi!eux,!26!avaient!une!

encéphalite!herpétique,!et!14!ont!été!admis!en!réanimation!(figure!1).!L’âge!médian!était!de!53!

[32!;! 66]! ans.! Tous! les! patients! ont! été! admis! en! réanimation! pour! altération! de! la! vigilance!

et/ou!symptômes!évocateurs!de!méningoTencéphalite.!Aucun!patient!ne!présentait!de!signe!de!

choc!septique!à!l’admission.!Le!GCS!médian!le!plus!bas!au!cours!des!24!premières!heures!était!9!

[7;! 13].! Dix! patients! ont! eu! recours! à! la! ventilation!mécanique! invasive! pour! une! défaillance!

neurologique!:!coma!(n=6)!ou! !état!de!mal!convulsivant!(n=4).!Si! l’on!considère!l’ensemble!des!

patients!hospitalisés!au!CHU!pour!encéphalite!herpétique!sur!la!période,!le!taux!de!recours!à!la!

ventilation!mécanique!était!donc!de!38,5%.!L’analyse!du!LCS! retrouvait!un! taux!de! leucocytes!

médian! de! 82,5! [21,8;! 380,0]! par! mm3,! et! une! protéinorachie! de! 0,9! [0,6;! 1,0]! g/L.! De! façon!

intéressante,!trois!des!14!patients!avaient!un!taux!de!leucocytes!dans!le!LCS!inférieur!à!10/mm3.!

Par!définition,!toutes!les!PCR!étaient!positives!à!HSV!dont!13!à!HSVT1!et!une!à!HSVT2.!Le!délai!de!

mise!en! route!de! l’acyclovir!par! rapport! au!début!des! symptômes!était!de!4! [1;!8]! jours.!Neuf!

patients! sur! les! dix! ayant! nécessité! le! recours! à! la! ventilation!mécanique! ont! été! sédatés.! La!

durée!médiane!de!ventilation!était!de!13! [6;!19]! jours!et! la!durée!de!sédation!était!de!4! [1;!8]!

jours.!Le!SOFA!médian!à!24!heures!d’hospitalisation!en!réanimation!était!à!4![1;!5].!Six!patients!

ont!été!traités!par!noradrénaline!sur!une!durée!de!8![6;!10]! jours!pour!un!objectif!de!pression!

artérielle!moyenne!>!90!mmHg!ou,!de!!pression!de!perfusion!cérébrale!>!60!mmHg.!L’ensemble!

des!caractéristiques!détaillées!pour!chaque!patient!est!présenté!dans!l’annexe.!
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FIGURE! 1! –! DIAGRAMME! REPRESENTANT! LE! PROCESSUS! D’INCLUSION! RETROI
SPECTIF! DEPUIS! LES! ENCEPHALITES! ET! MENINGITES! VIRALES! JUSQU’AUX!
ENCEPHALITES!HERPETIQUES!SEVERES!ADMISES!EN!REANIMATION.!!L’interrogation!de!
la! base! de! donnée! PMSI! a! permis! d’identifier! les! patients! correspondants,! sur! la! période! 2008T
2012,! en! utilisant! les! codes! CIMT10! «!méningite! virale!»,! «!encéphalite! virale!»,! «!encéphalite!
herpétique!».!L’analyse!a!ensuite!été!restreinte!aux!patients!ayant!été!admis!en!réanimation!et/ou!
unité!de!surveillance!continue.!

Méningites ou encéphalites 
virales 
n = 498 

Encéphalite herpétique 
n = 26 

Admission en 
réanimation 

n = 14 

Ventilation 
mécanique 

n=10 

Engagement 
temporal 

n = 3 
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EVOLUTION!ET!DEVENIR!DES!PATIENTS!

Parmi!les!14!patients!de!la!cohorte,!2!sont!décédés!durant! leur!hospitalisation!en!réanimation.!

Aucun!autre!décès!n’était!comptabilisé!au!terme!de!l’année!complète!de!suivi!pour!l’ensemble!de!

la!cohorte.!La!mortalité!spécifique!à!un!an!(GOS!1)!était!donc!de!14,3%.!Pour!les!survivants,!les!

GOS!à!un!an!de!suivi!étaient!répartis!comme!suit!:!0%!avec!un!GOS!à!2,!21.4%!avec!un!GOS!à!3,!

21.4%!avec!un!GOS!à!4!et!42.9%!avec!un!GOS!à!5.!

SURVENUE!D’UN!ENGAGEMENT!CEREBRAL!

Parmi!les!patients!hospitalisés!en!réanimation,!la!survenue!d’une!hypertension!intra!crânienne!a!

été! suspectée! cliniquement! sur! une! aggravation! de! l’état! neurologique! associée! à! des! signes!

évocateurs! (mydriase!unilatérale)! chez! trois!patients!de! la! cohorte,! et! l’imagerie!de!contrôle!a!

confirmé!la!présence!d’un!engagement!temporal!pour!ces!trois!patients.!Les!11!autres!patients!

de! la! cohorte! n’ont! pas! présenté! de! signe! d’HTIC! ni! de! signe! d’engagement! sur! les! imageries!

successives.!Les!caractéristiques!principales!des!patients!sont!présentées!sur!le!tableau!2,!selon!

la!survenue!ou!non!d’un!engagement!temporal.!
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Patients!sans!

engagement!temporal!

Patients!avec!

engagement!temporal!

Nombre!de!patients! 11! 3!

Age!(années)! 48![28!;!71]! 58![31;!59]!

Sexe!(masculin,!%)! 55! 33!

Délai!entre!le!début!des!symptômes!et!la!1ère!

imagerie!(jours)!
5![3!;!6]! 5![3!;!7]!

Délai!entre!le!début!des!symptômes!et!

l’initiation!du!traitement!(jours)!
6![4!;!8]! 5![4!;!7]!

SOFA!à!24h!d’admission! 2![1!;!4]! 6![4!;!7]!

GCS!le!plus!bas!dans!les!24h!de!l’admission! 10![8!;!14]! 7![6!;!7]!

Patients!avec!crises!convulsives!(%)! 27.3! 33.3!

Recours!à!la!ventilation!!

mécanique!invasive!(%)!
64! 100!

Recours!à!la!craniectomie!décompressive!(n=)! 0! 3!

TABLEAU!2!–!COMPARAISON!DES!PATIENTS!ATTEINTS!D’ENCEPHALITE!HERPETIQUE,!SELON!LA!
PRESENCE! OU! NON! D’UN! ENGAGEMENT! CEREBRAL! DURANT! L’HOSPITALISATION! EN!
REANIMATION.!GCS:!Glasgow!Coma!Scale!;!SOFA:!Sequential!Organ!Failure!Assessment.!
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Concernant!les!caractéristiques!à!l’admission,!aucune!donnée!clinique!ou!biologique!de!routine!

ne!semblait!pouvoir!différencier!les!patients.!En!revanche,!sur!le!score!de!gravité!SOFA!à!24h!de!

l’admission!en!réanimation,!les!3!patients!ayant!présenté!un!engagement!temporal!étaient!parmi!

les!plus!graves!de!la!cohorte.!La!présence!d’une!hypertension!intra!crânienne!chez!ses!3!patients!

a! conduit! à! la! mise! en! route! d’une! thérapeutique! antihypertensive! multimodale! durant! une!

période! de! 2h! à! 24h.! Pour! le! patient! ayant! eu! 24h! de! traitement! médical,! la! pression! intra!

crânienne! avait! été! monitorée! sur! cette! période.! Dans! les! trois! cas,! les! traitements! ont!

finalement! échoué,! avec! une! HTIC! réfractaire,! ayant! conduit! à! une! décision! de! craniectomie!

décompressive! en! urgence.! L’ensemble! des! données! de! ces! 3! patients! est! présenté! tableau! 3.!

Aucune! complication! en! rapport! avec! la! craniectomie! n’a! été! notée.! La! comparaison! avec! les!

autres!patients!de!la!cohorte!en!terme!de!durée!de!ventilation!mécanique!et!de!durée!de!séjour!

en!réanimation!est!représentée!figure!2A!et!2B.!La!comparaison!du!devenir!de!ses!patients!à!un!

an!par!rapport!au!reste!de!la!cohorte!ne!montre!pas!de!différence!évidente!(figure!2C).!De!façon!

plus! précise,! parmi! les! 3! patients! ayant! subi! un! craniectomie! de! sauvetage!:! un! patient! est!

décédé!durant!l’hospitalisation!en!réanimation,!un!présentait!des!séquelles!à!type!de!syndrome!

frontal!et!le!troisième!n’avait!aucune!séquelle!sur!le!bilan!neuropsychologique!à!un!an.!A!noter!

qu’il!n’a!été!noté!aucune!complication!post!opératoire!immédiate!de!la!craniectomie.!!

! !
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Patient A Patient B Patient C 

Age, sexe 56, femme 31, femme 58, homme 

Symtômes initiaux syndrome pseudo-
grippal, confusion, fièvre Céphalées, fièvre Céphalées, fièvre, 

hémiparésie gauche 

Première imagerie 
cérébrale 

hypodensités 
temporales, insulaires et 

fronto temporales 
droites 

Hypodensités 
temporales bilatérales 

Hypodensités frontales 
et temporales 

bilatérales; Effet de 
masse modéré 

Délai d'apparition de 
l'hypertension intra 

crânienne  
Jour 4 Jour 11 Jour 5 

Monitorage de la 
pression intra crânienne Non Oui Non 

Date de la craniectomie 
décompressive Jour 6 Jour 12 Jour 5  

Devenir à un an GOS 1  GOS 5 GOS 3 (syndrome 
frontal) 

TDM 

Pré opératoire 

!

!
!

!!   
 

!

!
!

!!   
 

!

!
!

!!   
 

Post opératoire 

!

!
!

!!   
 

!

!
!

!!   
 

!

!
!

!!   
 

A un an Non applicable     
(décès) 

!

!
!

!
!    

!

!
!

!
!    

TABLEAU!3!–!CARACTERISTIQUES,!PRISE!EN!CHARGE!ET!EVOLUTION!DES!TROIS!PATIENTS!
AYANT! SUBI! UNE! CRANIECTOMIE! DECOMPRESSIVE.! Les! dates! sont! données! en! jours! après! le!
début!des!symptômes.!
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FIGURE! 2! –! EVOLUTION! ET! DEVENIR! DES! PATIENTS! SELON! LE! STATUT!
CRANIECTOMISE! OU! NON.! (A)!durée!de!ventilation!mécanique! (en! jours)! ;! (B)!Durée!de!
séjour!en!réanimation!(jours)!;!(C)!Glasgow!Outcome!Scale!(GOS)!à!un!an.!
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DONNEES!D’IMAGERIE!

Tous!les!patients!ont!bénéficié!d’une!imagerie!cérébrale,!dans!un!délai!de!5![3;!6]!jours!après!le!

début!des!symptômes.!Des!anomalies!ont!été!notées!chez!12!des!14!patients,!et!concernaient!les!

régions!temporales,!frontales!ou!insulaires.!Douze!patients!ont!bénéficié!d’une!TDM!en!première!

intention,!deux!d’une!IRM.!Cinq!patients!ayant!bénéficié!d’une!TDM!initialement!ont!ensuite!eu!

une! IRM!dans! les!12!heures!suivantes!:! ces!examens!ont!donc!été!considérés!comme!appariés.!

Les!volumétries!des!lésions!mesurées!pour!chaque!examen!sont!représentées!en!fonction!de!la!

technique!utilisée! (TDM!ou! IRM)!sur! la! figure!3A,! et! les!volumétries!mesurées!pour! les!paires!

d’examens! sont! représentées! figure! 3B.! Du! fait! des! délais! très! variables! de! réalisation! de! la!

première! imagerie! et! de! la! progression! rapide! des! lésions! d’encéphalite! en! l’absence! de!

traitement,!nous!avons!représenté!la!volumétrie!des!lésions!en!fonction!du!délai!de!réalisation!

de!la!TDM!(figures!3C).!Il!existait!une!corrélation!positive!entre!le!volume!de!la!lésion!et!le!délai!

de!réalisation!de! l’imagerie! (r=0,8339!;!p=0,004),!modélisée!par! l’équation!suivante!y = 8,3x −
14,7.!

Aucune!corrélation!n’a!pu!être!établie!entre!l’importance!des!lésions!mesurées!sur!la!première!

imagerie! et! le! devenir! à! un! an! (figure! 3D).! Les! premières! données! de! l’imagerie! cérébrale!

permettaient! d’estimer! le! risque! d’engagement! temporal! par! les! neuroradiologues! avec! les!

performances! suivantes!:! spécificité! 82%,! sensibilité! 50%,! valeur! prédictive! positive! 43%! et!

valeur!prédictive!négative!86%.!

! !
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FIGURE! 3! –! DONNEES! D’IMAGERIE.!Analyse!des! lésions!cérébrales!sur! la!première! imagerie!réalisée,!
selon! la! technique!employée! (tomodensitométrie! –TDMT!ou! imagerie! par! résonnance!magnétique! –IRMT),!
pour! l’ensemble!de! la!cohorte!(A),! et!pour! les!procédures!réalisées!à!moins!de!12h!chez!un!même!patient!
(B).! Les! imageries! ont! été! considérées! comme! pairées! si! elles! avaient! été! réalisées! à! moins! de! 12h!
d’intervalle!chez!un!même!patient.!(C)!:!volumétrie!des!lésions!(en!mm3)!mesurées!sur!la!TDM,!en!fonction!
du!délai!entre!le!début!des!symptômes!et!la!réalisation!de! la!procédure!(en!jours).!(D)!:!Glasgow!Outcome!
Scale!à!un!an!en!fonction!de!la!volumétrie!des!lésions!(en!mm3)!mesurées!en!sur!la!TDM.!Les!patients!ayant!
présenté!un!engagement!temporal!au!cours!de!l’hospitalisation!sont!représentes!par!des!cercles!évidés.!
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DISCUSSION!

Sur!les!quatre!ans!de!notre!période!d’étude,!l’incidence!des!encéphalites!herpétiques!était!faible,!

mais! leur! sévérité! élevée! puisque! près! de! 40%! des! patients! ont! eu! recours! à! la! ventilation!

mécanique!invasive,!et,!concernant!les!patients!admis!en!réanimation,!14%!étaient!!décédés!à!un!

an!et!moins!de!la!moitié!des!survivants!avaient!une!récupération!neurologique!complète.!D’autre!

part,! notre! étude! est! la! première! à! étudier! de! façon! systématique! l’intérêt! de! la! craniectomie!

décompressive!dans!ce!contexte!d’encéphalites!herpétiques!graves.!

Le! recours! à! la! craniectomie! décompressive! est! exceptionnel! dans! la! prise! en! charge! des!

encéphalites! herpétiques! graves,! et! il! n’existe! aucune! preuve! pour! étayer! cette! stratégie!

invasive.!Ainsi,!l’analyse!exhaustive!de!la!littérature!(tableau!1)!ne!retrouve!pas!d’étude!avec!des!

niveaux!de!preuve!élevés!mais!seulement!la!publication!de!quelques!cas!cliniques.!Lorsque!l’on!

s’intéresse!au!devenir!de!ces!patients! rapportés!dans!ces!cas!cliniques,! le! taux!de!succès!de! la!

craniectomie!de!décompression!est!étonnamment!élevé!:!10!patients!sur!13!cas!publiés!ont!une!

récupération!neurologique!complète.!Il!existe!manifestement!un!biais!de!non!publication!majeur!

dans!la!mesure!où!aucun!cas!clinique!d’échec!de!craniectomie!décompressive!n’est!publié.!Il!est!

donc! difficile! de! juger! de! la! pertinence! de! cette! thérapeutique! au! travers! de! ces! seules!

publications.!!

Dans! notre! étude,! l’ensemble! des! patients! atteins! d’encéphalite! herpétique! sévère! ont! été!

analysés.! Parmi! eux,! les! patients! pour! lesquels! il! a! finalement! été! décidé! de! recourir! à! la!

craniectomie! décompressive! étaient! effectivement! les! plus! graves.! La! décision! de! réaliser! la!

craniectomie!a!bien!été!prise!dans!un!contexte!de!«!sauvetage!»! lorsque! le!pronostic!vital!était!

engagé!à!court!terme!du!fait!de!l’engagement!temporal.!Cependant,!et!de!façon!intéressante,! le!

devenir! de! ses! patients! ne! semblait! pas! différent! du! reste! de! la! cohorte! (figure! 3C).! En!

particulier,! pour! le! cas! B,! le! contrôle! de! la! pression! intra! crânienne! par! la! craniectomie!

décompressive! semblait! avoir! permis! une! régression! complète! des! symptômes! et! une!

récupération!sans!aucune!séquelle!neurologique!ou!neuropsychologique!à!un!an.!De!plus,!nous!

n’avons! pas! observé! de! patient! présentant! une! hypertension! intra! crânienne! secondaire! à!

l’encéphalite! herpétique! et! réversible! par! un! traitement! médical! seulement.! D’autre! part,! le!

devenir!des!patients!hospitalisés!en!réanimation!pour!encéphalite!herpétique!dans!cette!étude!

semblait! superposable! aux! cohortes!décrites! à! ce! jour!mêlant!malades!de! réanimation!ou!non!

(2,3),! attestant! d’un! niveau! de! soin! global! adapté! aux! recommandations.! Par! ailleurs,! il! est!

important!de!noter!qu’il!n’est!survenu!aucune!complication!du!geste!chirurgical,!que!ce!soit!en!

post!opératoire!immédiat,!ou!durant!les!soins!postTopératoires!en!réanimation.!Au!final,!comme!

les!cas!cliniques!publiés!à!ce!jour,!notre!étude!appuie!également!la!stratégie!de!recours!potentiel!
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à! la! craniectomie!décompressive!dans! les!encéphalites!herpétiques!présentant!un!engagement!

temporal! résistant!au! traitement!médical! conventionnel.!Au!regard!de!nos! résultats!associés!à!

ceux! publiés! sous! forme! de! cas! clinique! (tableau! 1),! il! semble! en! effet! se! dégager! une!

physiopathologie! stéréotypée! de! l’hypertension! intra! crânienne! dans! l’encéphalite! herpétique!

grave!:!les!lésions!temporales!de!!l’HSV!peuvent!se!compliquer!d’un!engagement!temporal!créant!

une!hypertension!intracrânienne!menaçant!le!pronostic!vital!par!le!risque!de!compression!sur!le!

tronc!cérébral.!Cette!physiopathologie!semble!assez!proche!de!celle!de!l’infarctus!sylvien!malin!

où! l’hypertension! intra! crânienne! résulte! aussi! d’un! engagement! temporal! entraînant! la!mort!

dans! 90%!des! cas! en! l’absence! de! craniectomie! décompressive,! selon! les!mêmes!mécanismes!

(sur! le!plan!anatomique).!Compte! tenu!du!bénéfice!de! la!craniectomie!décompressive!dans! les!

infarctus!sylviens!malins,!c’est!sur!ce!rationnel!qu’il!semble!également!pertinent!de!considérer!la!

craniectomie! décompressive! dans! l’encéphalite! herpétique! avec! engagement! temporal! et!

hypertension!intracrânienne!réfractaire.!

Cependant,! il! nous! semble! important! de! souligner! que! dans! l’infarctus! sylvien! malin,! la!

craniectomie!décompressive!est!proposée!chez!des!patients!hautement!sélectionnés!sur!la!base!

de!critères!cliniques!et!de!volumétrie!des!lésions.!Il!est!évident!que!ces!paramètres!ne!peuvent!T

et! ne! doivent! pasT! être! extrapolés! à! l’encéphalite! herpétique.! En! effet,! contrairement! aux!

accidents! vasculaires! cérébraux! ischémiques! où! le! début! des! symptômes! est! brutal! et!

cliniquement! évident,! les! signes! initiaux! d’une! encéphalite! herpétique! sont! souvent! frustes! et!

non! spécifiques,! conduisant! à! un! délai! important! dans! le! recours! aux! soins.! Ainsi,! dans! notre!

série,! le!délai!médian!entre! la! survenue!du!début!des! signes! et! la!1ère! imagerie! est!de!5! jours,!

contre! 10h! dans! les! accidents! vasculaires! cérébraux! (29).! De! même,! il! existe! une! variabilité!

importante!dans! le!délai!de!consultation! (minimale!de!1! jour,!maximale!de!9! jours!dans!notre!

série),! alors! que! nous! avons! mis! en! évidence! une! corrélation! positive! entre! la! mesure! de! la!

volumétrie!des!lésions!et!le!délai!1ers!symptômes!/!imagerie!(figure!3C).!Ceci!explique!qu’aucune!

corrélation!entre!la!volumétrie!des!lésions!initiales!et!le!devenir!à!long!terme!ou!survenue!d’un!

engagement! cérébral! ne! peut! être! mis! en! évidence! (figure! 3C! et! 3D).! De! la! même! façon,! la!

capacité! du! neuroradiologue! à! diagnostiquer! la! possibilité! d’un! engagement! temporal! sur!

l’analyse!de!la!première!imagerie!est!faible!(sensibilité!de!50%).!!L’imagerie!ne!peut!donc!aider!

le! clinicien! à! anticiper! de! façon! certaine! la! survenue! d’une! hypertension! intra! crânienne! en!

rapport! avec! un! engagement! temporal,! et! donc! encore! moins,! anticiper! une! discussion!

d’éventuelle!craniectomie!décompressive.!

Si! l’imagerie!ne!peut!prédire!de! façon!fiable! le!risque!d’engagement,! la!détection!précoce!de! la!

survenue! d’une! élévation! de! la! pression! intra! crânienne! peut,! en! revanche,! possiblement! y!

contribuer,!soulevant!la!question!de!la!pertinence!du!monitorage!de!la!pression!intra!crânienne!
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dans! les! encéphalites! herpétiques! les! plus! graves.! Ce! monitorage! n’est! actuellement! pas! une!

mesure! de! routine! dans! les! encéphalites! infectieuses! sévères.! Des! études! observationnelles!

rapportent!cependant!que!la!surveillance!de!ce!paramètre!pourrait!être!pertinente!(30,31),!mais!

il! n’existe! aucune! étude! randomisée! interventionnelle! évaluant! une! stratégie! basée! sur! le!

monitorage! de! la! pression! intra! crânienne.! Nous! pouvons! seulement!mentionner! qu’une! telle!

stratégie! a! été! évaluée! dans! la! prise! en! charge! du! traumatisé! crânien,!mais! n’a!montré! aucun!

bénéfice! par! rapport! à! une! stratégie! classique! basée! sur! l’examen! clinique! et! l’imagerie! (32).!

Cependant,! comme! mentionné! plus! haut,! les! différences! physiopathologiques! majeures!

concernant!l’origine!de!l’hypertension!intracrânienne!entre!ces!deux!situations!pathologiques!ne!

permettent! pas! d’extrapoler! ces! résultats! aux! encéphalites! herpétiques! avec! engagement!

temporal.!Au!final,!il!ressort!que!la!prise!en!charge!des!encéphalites!herpétiques!les!plus!sévères!

est! rendue! complexe! notamment! par! l’absence! de! paramètres! cliniques! ou! radiologiques!

permettant! d’aider! le! clinicien! à! détecter! précocement! les! patients! à! risque! d’engagement!

temporal! et! c’est! donc! dans! ce! contexte! que! le! monitorage! de! la! pression! intra! crânienne!

pourrait! être! un! outil! pertinent.! En! effet,! dans! notre! série,! si! nous! avions! systématiquement!

mesuré! en! continu! la! pression! intra! crânienne! chez! les! patients! avec! un! score! de!Glasgow!<8!

dans!les!24!premières!heures,!nous!aurions!mis!en!place!une!sonde!de!mesure!de!pression!intra!

crânienne! chez! 6! patients! de! la! cohorte,! et! assurément! détecté! les! trois! hypertensions!

intracrâniennes!en!rapport!avec! les!engagements! temporaux.!La!pertinence!de!cette! technique!

pourrait!même!être!plus!élevée!si!elle!permet!de!guider!la!stratégie!thérapeutique.!Ainsi,!pour!le!

cas!B!ayant!bénéficié!de!ce!monitorage!(tableau!3),!la!craniectomie!décompressive!a!été!décidée!

après!l’échec!des!thérapeutiques!classiques!anti!hypertensives.!

Notre! étude! possède! des! limites! évidentes.! La! principale! étant! le! caractère! rétrospectif,! et! a!

fortiori,! l’absence! de! randomisation.! En! effet,! comme! toute! mesure! thérapeutique,! la!

craniectomie! décompressive,! dans! ce! contexte,! devrait! être! évaluée! au! cours! d’un! essai!

prospectif! randomisé.! Cependant,! compte! tenu! de! l’extrême! rareté! de! cette! situation,! des!

difficultés! techniques,! logistiques! et! éthiques! évidentes! qui! surviendraient,! une! telle! étude!

semble! impossible! actuellement.! De! plus,! les! études! prospectives! observationnelles! ou!

cas/contrôles! semblent! également! difficilement! réalisables! compte! tenu! de! la! très! faible!

incidence! des! engagements! cérébraux! dans! l’encéphalite! herpétique.! Ainsi,! une!méthodologie!

rétrospective! semble! la! seule! appropriée.!Notre! étude! apporte! donc,! et!malgré! ses! limites,! ! le!

niveau!de!preuve!le!plus!élevé!actuellement,!en!comparaison!avec!les!seuls!cas!cliniques!publiés.!

Notre!intention!initiale!était!de!réaliser!une!étude!rétrospective!multicentrique,!et!nous!avions!

élaboré! notre! algorithme! de! sélection! des! patients! basé! sur! l’utilisation! du! PMSI! dans! ce! but.!

Cependant,!les!stratégies!et!les!habitudes!de!prise!en!charge!des!encéphalites!herpétiques!graves!

différaient! largement! selon! les! centres! contactés,! en!particulier! sur! la! décision!de! réaliser! Tou!
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même!d’envisagerT!des!craniectomies!décompressives.!De!ce!fait,!un!biais!majeur!de!type!«!effet!

centre!»! sur! le! recours! à! la! craniectomie! décompressive! et! la! prise! en! charge! péri! opératoire!

serait! apparu,! et! aurait! rendu! toute! extrapolation! impossible.! De! plus,! le! choix! de! la! période!

d’étude!ne!pouvait!pas!être!plus!étendu.!En!effet,!en!2007,!une!étude!regroupant!les!trois!essais!

randomisés!contrôlés!concernant! la!craniectomie!décompressive!dans! l’infarctus!sylvien!malin!

(11)!a!définitivement!établi!la!preuve!de!son!bénéfice!en!terme!de!survie!dans!cette!pathologie,!

apportant!un!regard!nouveau!sur!cette!procédure!chirurgicale.!Afin!d’éviter!tout!risque!de!biais,!

et! bien! que! les! situations! pathologiques! soient! différentes,! nous! avons! donc! préféré! débuter!

l’analyse! rétrospective! à! partir! de! 2008!:! à! cette! date,! les! équipes! médicoTchirurgicales!

concernées!avaient!acquis!et!standardisé!la!prise!en!charge!d’une!craniectomie!décompressive.!

En! conclusion,! cette! étude! est! la! première! à! s’intéresser! spécifiquement! aux! encéphalites!

herpétiques! sévères! nécessitant! des! soins! de! réanimation,! et! à! souligner! la! gravité! de! cette!

pathologie.!Bien!que! les! limites!de!notre!étude!doivent!être!gardées!en!mémoire,!nos!résultats!

apportent!un!nouvel! éclairage! sur! la! stratégie!de! traitement!de! l’hypertension! intra! crânienne!

dans! ce! contexte.! La! craniectomie! décompressive! semble! pouvoir! être! discutée! comme!

thérapeutique! de! sauvetage! lors! d’encéphalite! herpétique! avec! engagement! temporal.! Ce!

résultat!nécessite!d’être!confirmé.!

! !
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ANNEXES!

SCORES!UTILISES!

SEQUENTIAL!ORGAN!FAILURE!ASSESSEMENT!

Référence!:!Vincent!JL!et!al.!The!SOFA!(SepsisTrelated!Organ!Failure!Assessment)!score!to!describe!organ!
dysfunction!/!failure.!Intensive!Care!Med.!1996;22:707T710!

Score!SOFA! 0! 1! 2! 3! 4!

Respiratoire!
PaO2!/!FIO2! >!400! ≤!400! ≤!300! ≤!200!

avec!VM!
≤!100!
avec!VM!

Coagulation!
Plaquettes!

>!150!
103/mm!3!

≤!150!
103/mm!3! ≤!100!103/mm!3! ≤!50!103/mm!3! ≤!20!103/mm!3!

Hépatique!
Bilirubine!

<!20!
µmol/L!

20!–!32!
µmol/L!

33!–!101!
µmol/L!

102!–!204!
µmol/L!

>!204!
µmol/L!

Cardiovasculaire!
Hypotension! absence! PAM!<!70!

mmHg!

Dobutamine!≤!5!
µg/kg/min!

$!

Noradrénaline!≤!
00,1µg/kg/min!

Noradrénaline>!
0,1µg/kg/min!

SYST.!NERVEUX!
CENTRAL!
GCS!

15! 13!T!14! 10!T!12! 6!T!9! <!6!

Rénal!
Créatinine!!Ou!

Diurèse!

<!110!
µmol/L! 110!T!170! 171!T!299!

300!–!440!
!

ou!<!500!ml/jour!

>!440!
!

ou!<!200!ml/jour!

Total!=!………! ! ! ! ! !

VM!:!ventilation!mécanique!;!PAM!:!pression!artérielle!moyenne!;!!

! !
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!

GLASGOW!COMA!SCALE!

Référence!:!Teasdale!G,!Jennett!B.!Assessment!of!coma!and!impaired!consciousness.!Lancet.!1974!Jul!
13;2(7872):81T4.!

Réponse!oculaire! Réponse!verbale! Réponse!motrice!
1!–!Nulle! 1!–!Nulle! 1!–!Nulle!
2!–!A!la!douleur! 2!–!Incompréhensible! 2!–!Extension!stéréotypée!
3!–!A!la!demande! 3!–!Inappropriée! 3!–!Flexion!stéréotypée!
4!–!Spontanément! 4!–!Confuse! 4!–!Evitement!à!la!stimulation!douloureuse!
! 5!–!Normale! 5!–!Orientée,!localisant!la!stimulation!douloureuse!
! ! 6!–!Aux!ordres!

!

!

!

!

GLASGOW!OUTCOME!SCALE!

Référence!:!Jennett!B,!Bond!M.!Lancet!1975!Mar!1;1(7905):480T4!

1 Mort.!!
2 Etat!végétatif!!persistant!:!absence!d’activité!corticale!
3 Handicap!sévère.!Patient!Conscient!mais!dépendant!(atteinte!neuropsychologique!

ou!motrice!ou!les!deux)!!
4 Handicap!modéré.!Patient!cependant!autonome!dans!la!vie!quotidienne!(dysphasie,!

hémiparésie,!ataxie,!troubles!intellectuels!ou!de!mémoire,!troubles!de!la!
personnalité)!

5 Bonne!récupération.!Activités!normales!(déficits!neurologiques!ou!psychologiques!
mineurs)!

! !
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Abstract 

Introduction – Herpetic encephalitis is rare but has still a poor prognosis. Mortality during acute 
phase is not precisely described. Decompressive craniectomy has been sometimes proposed as a 
salvation therapy for life threatening temporal herniations. However, there is no scientific evidence to 
support this strategy. 
Objective – To describe severe cases of herpetic encephalitis and potential recourse of decompressive 
craniectomy.  
Patients & Method – Monocentric retrospective study from 2008 to 2012 including adult patients 
with herpetic encephalitis admitted to intensive care unit (ICU). Data concerning patients’ 
characteristics at admission, during initial management and their one-year outcome were collected. 
Potential benefit of decompressive craniectomy was analyzed. Risk of brain herniation was 
retrospectively and blindly assessed on the first brain imaging. 
Results – Among the 498 patients admitted to the hospital for viral meningitis, herpetic encephalitis 
was confirmed for 26 patients and 54% were admitted to ICU, 39% underwent mechanical ventilation, 
and 14% were dead at one year. Three patients presented temporal brain herniation and eventually 
underwent decompressive craniectomy. At one year, outcome of these patients did not seemed to 
differ from other patients of the cohort, though they had higher severity score at admission. However, 
considering the low size of the sample, we did not perform any statistical test. First brain imaging 
could not predict the risk of brain herniation (sensibility 50%, specificity 82%, positive predictive 
value 43%, negative predictive value 86%). 
Discussion – Due to the very low incidence of this situation and the absence of any recommendation, 
no clinical trial have been conducted so far. Thus, this study, though it was monocentric and 
retrospective, is the first to add arguments to consider decompressive craniectomy in this specific 
situation. 
Conclusion – Decompressive craniectomy should be considered, as a savage therapy, for herpetic 
encephalitis with intractable temporal herniation.  
 

Key words: Herpes simplex encephalitis; decompressive craniectomy; intra cranial hypertension; 

brain herniation; long-term outcome 
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Introduction 

Herpes Simplex Encephalitis (HSE) occurs approximately 1 per million individuals per year. The 

prognosis without treatment is extremely poor, with a mortality rate of about 70% (1). Improvement in 

diagnosis techniques (use of Polymerase Chain Reaction –PCR–) and the use of acyclovir led to a 15-

20% decrease in mortality rate (2,3). Deaths are usually split between deaths directly related to Herpes 

Simplex Virus (HSV) and secondary deaths due to complications (2,3). These delayed HSE related 

deaths are well described, but deaths occurring during acute phase are poorly analyzed, as the studies 

published so far do not focus on the most severe cases, i.e. those admitted in intensive care unit (ICU). 

During acute phase of severe cases of encephalitis, historical series of Barnett et al. (4) introduced the 

concept that elevated intracranial pressure (ICP) could be associated with a poor outcome in acute 

phase of encephalitis. Elevated ICP is a well-known complication of acute bacterial meningitis (5,6) 

and is also observed in virus meningitis (7). Uncontrolled and increased ICP may cause a reduced 

cerebral blood flow and lead to fatal brain herniation. Medical therapeutic strategies should be 

considered for the management of patients with elevated ICP due to HSE, and are well established due 

to experience from patients with traumatic brain injury (8). However, ICP-targeted medical strategies 

are sometimes ineffecient and decompressive hemicraniectomy has been proposed as an ultimate 

salvage therapy. Hemicraniectomy consists in a tempory removal of a large part of the skull. In 

various other acute medical conditions where life threatening elevated ICP occurs, decompressive 

craniectomy has been evaluated. Indeed, in malignant infarction of the mid cerebral artery (MCA), 

early decompressive hemicraniectomy dramatically reduces mortality. In highly selected patients, it is 

currently early proposed in the course of malignant MCA infarction (9–13). In contrast, 

decompressive hemicraniectomy in elevated ICP after diffuse brain traumatic brain injury is not 

recommended (14). Concerning severe HSE with elevated ICP, there is no recommendation and no 

evidence supporting this strategy, but some authors reported the use of decompressive 

hemicraniectomy as a lifesaving procedure for intractable elevated ICP in patients with already treated 

HSE (15–24). HSV has a particular tropism for temporal regions, and when increasing edema or local 

bleeding occurs, it can lead to a rapid life-threatening herniation, by compressing the brain stem. On 
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this pathophysiological point of view, HSE with brain swelling seems closer from malignant infarction 

of the mid cerebral artery (MCA) which also leads to a space occupying lesion with rapidly lethal 

brain swelling (25), than to other diffuse brain lesions (traumatic brain injury or other encephalitis). 

However, providing evidence to support this strategy seems unfeasible, regarding rarity of this clinical 

situation and potential ethical difficulties. Nevertheless, care-providers should be aware of this 

possible lifesaving procedure and the circumstances where it should be discussed.  

This academic hospital-based study reported patient long-term neurological outcomes of severe HSE 

during a four-year period 

Patients and Methods 

We retrospectively analyzed long-term neurological outcome of patients with severe HSE on a four-

year period, and reported the situations where decompressive hemicraniectomy was decided. 

This retrospective investigation was approved by the CNIL (Data Protection Supervisory Authority). 

According to the articles L.1121-1 and R1121-2 of French Code of Public Health, patients included in 

this study were informed through a written document of the treatment of personal health data for 

research purpose. They were also informed on their right to object, and get access to the data. 

Study sites. We performed a retrospective screening, from 2008 to 2012, in a tertiary university 

hospital (2000 beds and approximately 90,000 admissions per year in emergency department), using 

the French national hospital discharge database “PMSI” (Programme de Médicalisation des Systèmes 

d’Information). PMSI database allows using a perennial database with medico-administrative data. 

These data are collected for each stay, regardless of the hospital sector of hospitalization. Data are 

anonymized and linked, merging stays to patients, giving the follow-up of consecutive patient’s 

hospital stays. PMSI is becoming a useful and powerful epidemiologic tool (26–28).  

Patient selection. We identified hospital stays related to HSE, from 2008 to 2012, using the specific 

diagnosis codes of the International Classification of Disease, tenth revision (ICD-10), for viral 

meningitis, viral encephalitis and herpetic encephalitis. Patients under 18 were not included.  
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Data retrieval. Medical files of the patients were analyzed for: ICU admission motif, CSF findings 

including PCR for HSV, involvement during ICU stay, occurrence of coma (defined by Glasgow 

Coma Scale < 8) requiring mechanical ventilation. The technic used for brain imaging (Computed 

Tomography -CT- or Magnetic Resonance Imaging -MRI-) and the delay from symptoms onset to 

brain imaging were reported. Occurrence of elevated ICP was evaluated on examination of medical 

records and occurrence of brain herniation on analysis of all brain imaging. We reported the 

therapeutic strategies used for the management of patients with brain herniation: medical therapy 

(heavy sedation with barbituric, use of osmotherapy) and if salvage decompressive hemicraniectomy 

was discussed and/or performed.  

Image analysis. Retrospectively, two neuroradiologists blinded from patients’ identity and outcome re 

analyzed brain images. Lesions volumetry were measured using iPlan® Net v.3.5.0 (Brainlab, 

Germany). When both CT and MRI were performed simultaneously for the same patient (within 12h), 

lesion volumetry were compared for each technic. Finally, neuroradiologists were independently asked 

to determine if there was a significant risk of brain herniation according to the first brain imaging 

obtained for each patient (answer by “yes” or “no”). Sensibilities, specificity, positive and negative 

predictive values of the first brain imaging to predict the risk of brain herniation were then calculated.  

Patient outcome. Long-term neurological outcome was assessed by Glasgow Outcome Scale (GOS) 

one year after hospital discharge. For patients whom post discharge follow-up was done out of the 

hospital, GOS was assessed by interviewing their general practitioner. 

Statistical analysis. Numerical results are given in median and interquartiles. According to the small 

sample size, we preferred to avoid statistical test for group comparisons and provided all individual 

data for the readers. Correlations between variables were tested by the Spearman’s correlation test. 

Statistical analysis was performed using GraphPad Prism® v.6.0. p value < 0.05 was considered 

statistically significant. 
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Results 

Study population. From 2008 to 2012, 549 hospital stays had the criterion Viral Meningitis or Viral 

Encephalitis according to ICD-10 codes, which represented 498 patients. Among them, 26 had HSE, 

and 14 were hospitalized in ICU (Figure 1). All patients were admitted in ICU for altered mental status 

and/or meningitis symptoms, and the lowest GSC during the first 48h after admission was 9 [7; 13]. 

No patient had sign of shock at admission. Ten patients became comatose either progressively (n=6) or 

after seizure (n=4), and were intubated. Thus, during this four-year period, considering the whole 

population admitted for HSE, 38.5% of the patients required mechanical ventilation for coma. CSF 

analysis revealed a leukocyte count of 82.5 [21.8; 380.0] per mm3, and a protein level of 0.9 [0.6; 1.0] 

g/L. Interestingly, three of the fourteen patients had less than 10 leucocytes / mm3 on CSF count. All 

PCR performed on CSF were positive for HSV, with 13 for HSV-1, and one for HSV-2. Delay from 

symptom onset to treatment was 6 [4; 7] days. The duration for mechanical ventilation was 13 [6; 19] 

days. Sedatives were used for a median of 4 [1; 8] days. SOFA at 24h after admission was 4 [1; 5]. Six 

patients required use of vasopressors for maintaining mean arterial pressure sufficiently high (>90 

mmHg) or to maintain cerebral perfusion pressure > 60 mmHg, during 8 [6; 10] days. 

Patient outcome. Among the 14 patients hospitalized in ICU for HSE, two patients died during their 

ICU stay and no further death was noted after one-year follow-up. Thus, the one-year specific 

mortality (GOS 1) was 14.3%. The remaining GOS scores at 1 year were distributed as follow: 0% 

GOS 2, 21% GOS 3, 21% GOS 4 and 43% GOS 5. Detailed characteristics of the 14 patients 

hospitalized in ICU are available in Online Supplement Table 1. 

Comparison of patients with or without brain herniation. Among the patients hospitalized in ICU for 

HSE, elevated ICP was suspected after neurological deterioration in three patients, and brain temporal 

herniation was diagnosed on CT scanning. The 11 other patients did not have clinical or radiological 

evidence of brain herniation or increased ICP. The main characteristics of the patients are presented in 

Table 1 according to presence or not of brain herniation. Although statistical analysis seemed not 

appropriate to the sample size, severity score (SOFA score) at 24h after admission were higher in 
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patients with brain herniation. Management of the patients with brain herniation was complicated by 

refractory intracranial hypertension. Optimal medical therapy to decrease intra cranial pressure was 

added during 2 to 24 hours but failed, and all patients eventually underwent decompressive 

hemicraniectomy as a salvage therapy. Detailed characteristic and management of the patients with 

decompressive hemicraniectomy is presented in figure 2. No direct complication of decompressive 

hemicraniectomy was noted. Outcome comparison of patient with and without decompressive 

hemicraniectomy regarding mechanical ventilation duration, ICU length of stay and GOS at one year, 

and is presented in figure 3. No difference was observed in one-year outcome between the two groups 

(figure 3C). More precisely, among the patients with salvage decompressive hemicraniectomy, one 

patient died in ICU, one had cognitive impairment with frontal syndrome, and one had normal 

cognitive function at one year.  

Brain imagery. All patients underwent brain imaging with a median delay of 5 [3; 6] days after 

symptoms onset. Twelve of the 14 first brain imaging revealed lesions located in temporal, frontal, or 

insular regions. Two were normal (performed 5 and 9 days after symptoms onset). Twelve patients 

had CT first, and two MRI first. Five patients had CT first and then MRI within 12h, and thus 

procedures were considered as paired for these patients. Lesion volumetry for each patient, according 

to the technic used are show on figure 4A and for paired procedures on figure 4B. Considering the 

inter patients variation in delay for performing the first imaging and the rapid progression of HSV 

lesions without treatment, we represented brain volumetry according to the delay for CT realization 

(figure 4C). There was a positive correlation between lesion volumetry on abnormal CT scanning and 

the delay from symptoms onset to first imaging (r=0,8339; p=0,004), represented by the following 

equation : y=8,3x-14,7. 

No correlation was found between GOS at one year and lesion volumetry on first CT scanning (figure 

4D). Capacity of neuroradiologists to predict brain herniation on the first brain imaging had the 

following performances: a sensibility of 50 %, a specificity of 82%, a positive predictive value of 43% 

and a negative predictive value of 86 %. 
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Discussion 

During the four-year period of this study, incidence of HSE was low among viral meningitis and 

encephalitis, but with a high severity, as 40% required mechanical ventilation for coma, and among 

those admitted to ICU, 14% died and less than half of the survivors had complete neurologic recovery. 

Our study also reported recourse of decompressive hemicraniectomy for life-threatening HSE and one-

year outcome for those patients, in comparison with the other patients of the cohort. 

The use of the decompressive hemicraniectomy remains exceptional in the HSE management, and 

there is no current evidence supporting this strategy. Analysis of the literature published so far reveals 

only case reports (15-24, Online Table 2). Moreover, the global success rate of reported cases is 

surprisingly high: Ten on thirteen adults cases published have a complete neurologic recovery. It 

represents an obvious non-publication bias: no case report of severe HSE with brain herniation treated 

medically has been published, neither failure of decompressive hemicraniectomy. In our study, all 

patients admitted for severe HSE were analyzed during the predefined period. Among them, those who 

eventually underwent decompressive hemicraniectomy, were the most severe patients at 24 hours after 

admission in ICU. This a posteriori validates that decompressive hemicraniectomy was actually 

proposed as a salvation therapy in life-threatening situations. However, long term outcome of patients 

who underwent decompressive craniectomy were not obviously different from other patients, although 

their vital prognosis were initially engaged due to brain herniation. Interestingly, one young patient 

had spectacular reversible symptoms after the control of ICP by decompressive craniectomy with 

unexpected outcome: absence of any neurological long term complication.  Importantly, one should 

also note that we did not report any post-surgery complication, neither during the intensive care 

nursing. Finally, like the case reports published, our series also supports the concept that, in brain 

engaging HSE not responding to medical therapy, salvation decompressive hemicraniectomy should 

be discussed. Thus, some stereotypical pathophysiological pattern seems to bring out from our results 

and the case reports reported, to explain elevated intra cranial pressure in severe HSE: temporal 

lesions of HSE may lead to temporal herniation, generating high intra cranial pressure, and death can 

rapidly occur with brain stem compression. On this pathophysiological and anatomical point of view, 
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elevated ICP in severe HSE with brain herniation is relatively close from intracranial hypertension in 

malignant MCA infarction. Considering the benefit of decompressive hemicraniectomy (9–13) in 

malignant MCA infarction, all these points make the rationale for considering decompressive 

craniectomy in severe HSE with intractable elevated ICP due to temporal brain herniation. 

However, in malignant MCA infarction, decompressive hemicraniectomy is proposed before 

occurrence of brain herniation in highly selected patients based on clinical evaluation and assessment 

of volume of ischemic on brain imaging. These conditions cannot be extrapolated to HSE. Indeed, 

clinical symptoms of HSE are often unspecific and lead to delay the use of healthcare. In our study, 

median delay from symptoms onset to first brain imaging was 5 days, while it was 10 hours for acute 

stroke patients (29). Thus, patients with HSE underwent their first brain imaging in various delay after 

first symptoms, and we showed that lesion volumetry was positively correlated with the symptom-to-

imagery time (figure 4C). Consequently, no correlation between lesion volumetry and GOS at one 

year or with the occurrence of brain herniation could be observed (Figure 4C and 4D). As a result, 

capacity of neuroradiologists to predict a potential future brain herniation on the first brain imaging is 

weak (sensibility of 50 %). At the end, the first brain imaging cannot help the clinician to predict 

occurrence of elevated ICP related to brain herniation, and a fortiori, cannot help to anticipate the 

potential recourse to decompressive craniectomy. 

As brain imaging failed in brain herniation prediction, the interest of ICP monitoring in severe HSE 

arises, as potential a tool for detection of temporal brain herniation through reporting of elevating ICP. 

Intracranial pressure is not routinely managed in infectious encephalitis. However, observational 

studies support the concept that ICP monitoring may be considered as a relevant parameter in 

encephalitis management (30,31), but randomized comparative studies of various treatment regimens 

are lacking. Furthermore, ICP monitoring guided strategy was not superior to a strategy based on 

imaging and clinical examination in traumatic brain injury (32). These results could probably not be 

transposed to severe HSE regarding the difference of these diseases mechanisms and 

pathophysiologies. Finally, our study showed that relevant clinical or radiological parameters that 

could predict occurrence of brain herniation are missing in severe HSE. Therefore, ICP measurement 
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might be of interest for this purpose: if we had systematically monitored ICP for HSE patients with 

GCS < 8, we would have inserted 6 ICP probes and would have undoubtedly detected among them the 

three patients with elevated ICP due to brain herniation. The ICP monitoring strategy is even more 

useful here because it could lead to a therapeutic decision, as for case B: decompressive craniectomy 

was decided after medical treatment failure was diagnosed with ICP monitoring. 

Our study has some obvious limitations. The main limitation is the lack of randomization. As a 

therapeutic procedure, emergency decompressive hemicraniectomy should be evaluated in a 

randomized controlled trial. However, due to its extreme rarity and the technical, logistical and ethical 

problems that would rise, such a clinical trial seems presently not realistic. Moreover, even a simple 

prospective observational or control matched study seems impossible considering the extremely weak 

incidence of brain herniation in HSE. Thus, a retrospective study seemed more appropriate, on 

condition that great attention is paid to avoid non-publication bias compared to the case-reports and 

small series published so far. Our initial intention was to perform a multicenter study and we thus 

initially designed the algorithm with the national hospital discharge database “PMSI” for this purpose. 

Such algorithm could be thereafter applied easily to other center. Unfortunately, cares for HSE 

differed among the centers we contacted, and in particularly the decision to perform decompressive 

hemicraniectomy, as it relates to institutional protocols and availability of neurosurgeons. 

Consequently, the extreme variations regarding the recourse of salvation decompressive craniectomy 

and the peri-operative management would have created a major center effect bias which would have 

forbidden any extrapolation. Finally, we preferred to set-up a retrospective mono-center study in 

conditions with homogenous standard intensive care and decisions for salvation decompressive 

hemicraniectomy. Outcome among patients with HSE in our center was favorable in comparison with 

other studies (2-3) and thus highlight that cares were given according to current guidelines. 

Consequently, our study represents the highest level of evidence to date to discuss the relevance of 

decompressive hemicraniectomy as a salvage therapy for HSE with brain herniation.  

In 2007, a pool analysis of three randomized controlled trials has shown the benefit of 

hemicraniectomy in patients with a malignant MCA infarction (11), and highlighted this surgical 
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procedure. To be certain that this publication could not interact with our data collection (even in a 

distinct situation) we preferred to initiate the study in 2008, one year after this publication. At that 

time, decompressive hemicraniectomy was performed routinely in a standardized way in our hospital.  

In conclusion, although limitations should be kept in mind, this study is, to our knowledge, the first 

focus on HSE admitted to ICU considering the decompressive hemicraniectomy as a therapeutic 

option. We highlighted that HSE is still a severe acute condition, as 38,5% of the patients with HSE 

admitted to hospital underwent mechanical ventilation for coma and more than a third of the patients 

admitted to ICU for HSE have a one year GOS < 3. Concerning the recourse of salvation 

decompressive hemicraniectomy, this study adds evidences to the field: it seems that in severe HSE 

with intractable ICP due to temporal herniation, decompressive hemicraniectomy should be discussed. 

Moreover, ICP monitoring for the most severe patients (GCS < 8) is probably relevant for 

management. However, decompressive hemicraniectomy should not be considered by other means 

than as an emergency life-saving procedure in highly specialized centers trained for decompressive 

hemicraniectomy procedures and nursing. 
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Key messages 

Herpes simplex encephalitis has still a high level of morbidity and mortality. Acute phase of the 

infection can be complicated by elevated intracranial pressure which principal mechanism is temporal 

brain herniation. If medical therapy fails to rapidly control it, decompressive craniectomy should be 

discussed in highly specialized centers. 

List of abbreviations used 

CSF: cerebrospinal fluid 
CT: computed tomography 
decompressive hemicraniectomy: decompressive craniectomy 
GCS : glasgow coma scale 
GOS: glagow outcome scale 
HSE: Herpes simplex Encephalitis 
HSV : Herpes simplex virus 
ICD: internal classification of diseases 
ICP: intracranial pressure 
ICU: intensive care unit 
MCA : mid cerebral artery 
MRI: magnetic resonance imaging 
PCR: polymerase chain reaction 
PMSI : programme de médicalisation des systèmes d”information 
SOFA : sequential organ failure assessement 
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Illustrations and figures 

Figure 1. Diagram showing retrospective screening process from viral encephalitis to severe HSE with 

brain herniation. A retrospective screening of the medical database “PMSI” was done in order to identify 

hospital stays related to HSE, from 2008 to 2012, using the International Classification of Diseases (ICD-10) 

specific diagnosis codes for viral meningitis, viral encephalitis and herpetic encephalitis. We therefore analyzed 

hospital stays with ICU admission. 

 

Figure 2. Characteristics and management of the 3 patients who underwent decompressive craniectomy. 

CT: computed tomography. Dates are given in days after onset of symptoms. 

 

Figure 3. Comparison of outcomes according to status craniectomized (decompressive hemicraniectomy) 

or not (no decompressive hemicraniectomy) for: (A) Duration of mechanical ventilation (days) ; (B) Length 

of stay in ICU (days) and (C) Glasgow Outcome Scale (GOS) at one year. 

 

Figure 4 - First brain imaging after admission. Analyze of brain lesion volumetry on first brain imaging, 

regarding the imaging technic employed (CT scanning or MRI), for the entire cohort (A), and for paired 

procedures (B). Imaging procedures were considered as paired when performed within 12h for the same patient. 

(C): lesion volumetry (mm3) measured on CT, as a function of the delay between the beginning of the symptoms 

and the procedure (in days). (D): Glasgow Outcome Scale (GOS) at one year as a function of lesion volumetry 

(mm3) measured on CT. Patients with brain herniation treated by decompressive craniectomy are represented 

with unfilled dots 
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Tables 

 

 

 Patients without brain 
herniation 

Patients with brain 
herniation 

Number of patients 11 3 

Age (year) 48 [31;70] 58 [45;69] 

Sex (male, %) 55 33 

Delay from symptoms onset to first brain imaging 
(days) 5 [3;6] 5 [4;6] 

Delay from symptoms onset to treatment start (days) 6 [4;7] 5 [5;6] 

SOFA at 24h after admission 2 [1;4] 6 [5;7] 

Lowest GCS during the first 48h after admission 10 [9;144] 7 [7;7] 

Patients with seizure (%) 27.3 33.3 

Mechanical ventilation (%) 64 100 

Decompressive craniectomy(n=) 0 3 

  

Table 1 – Comparisons of patients hospitalized in ICU for HSE with and without brain herniation. GCS: 
Glasgow Coma Scale ; SOFA: Sequential Organ Failure Assessment ; GOS: Glasgow Outcome Scale 
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Additional files 

Additional file 1 

File format: Excel® sheet (additional_file_1_detailed_characteristics.xlsx) 

Title: Detailed characteristics of the patients admitted to ICU for HSE during the study period 

Additional file 2 

File format: Excel® sheet (additional_file2_Literature_review.xlsx) 

Title: Literature review for adult case reports of decompressive hemicraniectomy in severe Herpes 

simplex encephalitis 
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Figure 3 
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Figure 4 
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