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Abstract

Background. Encephaloceles associated with craniovertebral junction anomalies such as Chiari malformation and
syringomyelia are exceedingly rare and pose unique anesthetic challenges due to risks of difficult airway, raised intracranial
pressure (ICP), and potential neurological compromise during airway manipulation and positioning.

Case Presentation. Wereport the anesthetic management of a13-year-old girlwith a large congenital frontal encephalocele (45 x
45 x 52 mm), Chiari I malformation, extensive syringomyelia, basilar invagination, occipitalized C1, and C2—C3 fusion. Airway
management was carefully planned with prolonged preoxygenation, intravenous induction, and direct laryngoscopy using
manual in-line stabilization. Anesthesia was maintained with sevoflurane and atracurium, ensuring stable hemodynamics
and strict neck neutrality. The 10-hour surgical repair was uneventful, and the patient was extubated postoperatively without

neurological deterioration.

Conclusion. This case highlights the importance of individualized anesthetic strategies focusing on airway safety, ICP control,
and neuroprotection in pediatric patients with encephaloceles and complex craniovertebral anomalies.
Keywords: frontal encephalocele; Chiari I malformation; syringomyelia; pediatric anaesthesia; rare anomaly.

Introduction

Encephaloceles are rare congenital malformations re-
sulting from defective closure of the neural tube, with
an estimated incidence of 0.8—4 per 10.000 live births
[1]. Frontal encephaloceles constitute a minority of cas-
es and may coexist with craniovertebral anomalies such
as Chiari I malformation, basilar invagination, vertebral
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fusion, and syringomyelia [2]. Such complex associa-
tions present formidable anesthetic challenges.

Airway management is particularly hazardous due
to distorted craniofacial anatomy, restricted neck move-
ment, and risk of brainstem compression [3]. Further-
more, maintaining cerebral perfusion while avoiding
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rises in ICP is critical. Herein, we present the successful
anesthetic management of a child with this rare con-
stellation of anomalies, underscoring strategies that en-
sured a safe outcome.

Case Presentation

A 13-year-old girl weighing 30 kg presented for elective
repair of a congenital frontal encephalocele. The swelling
had gradually increased in size and measured 45 x 45 x
52 mm. She had major cosmetic disfigurement but no
prior neurological deficits (Figure 1).

Imaging Findings. MRI demonstrated a large frontal
encephalocele with herniation of meninges and CSF. As-
sociated anomalies included Chiari I malformation, ex-
tensive syringomyelia extending from the cervicomed-
ullary junction to the mid-dorsal cord, basilar invagina-
tion, occipitalization of the atlas, and C2—C3 vertebral
fusion. These findings indicated a high risk of neurolog-
ical compromise with neck manipulation.

Preoperative Evaluation. The airway appeared nor-
mal externally; however, limited neck mobility was
anticipated. No signs of raised ICP (vomiting, papill-
edema, altered sensorium) were present. The child was
classified as ASA III due to complex craniovertebral
anomalies.

Anesthetic Management

Preoxygenation. Performed via nasal cannula for 15
minutes to maximize oxygen reserves.

Induction. Intravenous propofol and fentanyl were
administered. Adequate mask ventilation was con-
firmed before administering succinylcholine.

Intubation. Direct laryngoscopy was performed with
manual in-line stabilization to minimize cervical spine
movement. The airway was secured without difficulty.

Maintenance. Anesthesia was maintained with sevo-
flurane in an air-oxygen mixture and intermittent atra-
curium. Hemodynamics were closely monitored, and
normocapnia was maintained.

Intraoperative Considerations. Strict neck neutral-
ity was ensured during positioning and throughout the
10-hour procedure. Blood loss was minimal and man-
aged conservatively.

Emergence. At the end of surgery, neuromuscular
blockade was reversed, and the patient was extubated
smoothly. She was transferred to the intensive care unit
awake, hemodynamically stable, and without neurolog-
ical deterioration.

Figure 1. Depicting the anomaly with its impact on facial
disfigurement

Discussion

The coexistence of a frontal encephalocele with Chiari I
malformation, syringomyelia, and complex cranioverte-
bral junction (CV]) anomalies represents an exceptionally
rare and high-risk clinical scenario [3, 4]. Contemporary
guidelines from pediatric neurosurgery and anesthe-
sia societies emphasize that perioperative outcomes in
such patients are largely determined by meticulous air-
way planning, preservation of neurological integrity, and
strict adherence to neuroprotective anesthetic principles.

Airway Management and Cervical Spine
Protection

Airway management remains the most critical anes-
thetic concern in children with encephaloceles and as-
sociated CV] anomalies. Restricted cervical mobility,
occult instability, and the risk of cervicomedullary com-
pression necessitate techniques that minimize neck
movement [4]. Recent pediatric anesthesia guidelines
recommend manual in-line stabilization during laryn-
goscopy and avoidance of excessive flexion or extension
of the cervical spine, particularly in patients with basilar
invagination and occipitalized atlas [5]. While video la-
ryngoscopy or fiberoptic techniques are preferred when
difficulty is anticipated, direct laryngoscopy with strict
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spinal precautions remains acceptable when adequate
expertise and preparedness are ensured.

Intracranial Pressure Control
and Neuroprotection

Current pediatric neuroanesthesia literature strong-
ly emphasizes prevention of secondary brain injury by
avoiding hypoxia, hypercarbia, coughing, and hemo-
dynamic instability. Smooth induction and emergence,
maintenance of normocapnia, and judicious use of an-
esthetic agents with favorable cerebral hemodynamic
profiles are recommended [6, 7]. In the present case, sta-
ble hemodynamics and controlled ventilation through-
out the prolonged surgical duration were consistent
with these evidence-based principles.

Positioning and Intraoperative Considerations

Children with Chiari I malformation and syringomyelia
are particularly vulnerable to neurological deterioration
during positioning [8]. Contemporary neurosurgical
consensus statements stress the importance of main-

taining strict neck neutrality and avoiding traction or
rotation that may exacerbate brainstem compression
or disrupt cerebrospinal fluid dynamics. Prolonged sur-
gical procedures further mandate vigilant monitoring
of spinal cord perfusion, temperature, and anesthetic
depth to reduce the risk of ischemic injury.

Multidisciplinary and Individualized
Approach

Recent CNS-endorsed guidelines advocate a multidis-
ciplinary approach involving anesthesiologists, neuro-
surgeons, and intensivists in the management of com-
plex congenital craniospinal anomalies. Individualized
anesthetic planning, anticipation of perioperative com-
plications, and readiness for postoperative ventilatory
support are essential [6, 7, 8]. In contrast to earlier re-
ports describing delayed extubation and postoperative
neurological compromise, adherence to modern guide-
line-based strategies in our patient resulted in an un-
eventful perioperative course and favorable neurologi-
cal outcome.

Konu pizikicHi aHOMaJIii TOEAHYIOTHCS: aHeCTe310/I0TIYHU I
MeHeI>KMeHT GPpOHTUIBHOrO eHledasonene B IUTUHU
3 manbdpopmauiero Kiapi I Ta cupuHromiesniero

Maya Damor?, Jishna Vaghela?, Janki Panchal®, Parth Vaghela®

! BigaineHHs aHectesionorii, GCS Medical College, Hospital & Research Centre, Axvmegabag, Nyaxapart, IHais

2 BipZineHHs opTOZOHTIl Ta WwenenHo-auuesoi optonegii, College of Dental Sciences, Amaprapx, bxasHarap, l'yaxapar, IHais

3 BigaineHHs kapgiotopakanbHoi Ta cygmHHoi xipyprii, GCS Medical College, Hospital & Research Centre, Axmegabag, lN'yaxapar, IHais
ORCID (aBTOp An15 kOpecnoHaeHLii, Parth Vaghela): 0000-0003-3688-6096

Jns kopecnoHdenyii: Dr. Parth Vaghela, Department of Cardiothoracic and Vascular Surgery, GCS Medical College, Hospital & Research
Centre, Axmegabag, MNyaxapar, IHais; e-mail: parth_vaghela911@yahoo.com

Anorais

Beryn. Enyegaroyere, wjo noEOHYEmMbCs 3 AHOMANSMU KPAHI08epMEeSPArbHO20 Nepexody, makumu Sk marvgopmayis Kiapi
Ma CUPUHZOMIENTS, MPANASEMBCS 6KPaTl PidKo 1 CMEOPIOE YHIKAAVLHI AHECE310A02UHT UKAUKY Uepe3 PU3UKY CKAAHUX Ju-
XANDHUX WIASX18, Ni0BUW,eHO020 8HYyMpiuiHbouepenHozo mucky (BYT) ma nomeHyiiiHo20 HegpOA02iUH020 YuIK0OHCEHHS Nid uac

MAHINYASYITL 3 OUXANPHUMU WASXAMU UL YKAGOAHHS NayieHma.

Omnuc BUnazaKy. [Ipedcmasieno anecmesioroziuHui MeHedNMeHm 13-piuHoi JiBUUHKY 3 6eAUKUM 8PO0NCEHUM PPOHMAAD-
HUM eHyedaroyere (45 x 45 x 52 MM), Marvgopmayjieto Kiapi I, noutupeHoro cupurzomieAiero, 6a3urspHolo iHeaziHayieio, ox-
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yunimaaizayieto C1 ma 3poujenuam C2—C3. 3abesneuens npoxioHocmi QuXarvHUX WASXi8 PemeavHO NAGHYBAAU: NPOAOH-
208AHA NPEOKCUZEHAYIS, BHYMPIUHDOBEHHA THOYKYIS Ma NPIMA AAPUHZOCKONIS 3 MAHYAALHOW AKCIAABHOW CMAbIM3ayicr.
Anecmesito nidmpumysaru ceeoAypaHom ma ampaxypiem, 3abe3neuyroun cmabirbHy 2eMoUHAMIKY T CY8ope HelmparbHe
NOAONCEHHS UAUT. 10-200UHHE XipypeiuHe 8MPYUAHHL MUHYAO €3 YCKAGIHeHb; NAYIEHIKY eKCYBO8AHO 6 NICASONEPAUITHOMY

nepiodi be3 HegpPor02IUHO20 NOZIPUIEHHS.

BucHoBOK. Lletl 6unadox nidkpecaroe 6ancAugicmy iH0Ugi0yari308aHUX AHeCMe3I0N02TUHUX CMPaAmeziti 3 AKYEHMOM Ha be3-
nexy QUXAAbHUX WiASLXis, KonmpoAb BUT ma Hetiponpomexyito y dimeii 3 enyedaroyere ma ckAGOHUMU KpaHiogepmebparb-

HUMU AHOMAMSIMU.

Kinio4oBi coBa: pormanrvte enyedaroyere; marvgopmayis Kiapi I; cupunzomienis; dumsua anecmesiorozis; pidxicHa

AHOMAMIS.

Beryn

Enuedanonene — pinkicHi BpogyKeHi Baju, 10 BUHU-
KaI0Th YHACTIZOK JledeKTy 3aKpUTTS HEPBOBOI TPYOKH,
3 OpIEHTOBHON YacCTOTOW O,8—4 Ha 10000 >KUBOHA-
pomkeHux [1]. dpoHTanshi eHnedanonene CTaHOBNATH
MEHIIICTh BUIMAAKIB i MOXXYTh CITiBICHYBaTH 3 KpaHio-
BEpTEOPAIPHUMU AHOMATISIMU, TAKUMU SK Manbpop-
Mmauis Kiapi I, 6asungpHa inBariHanis, spoujeHHs
xpebuis Ta cupuHromienis [2]. Taki ckIagHi MOEAHAHHS
CTBOPIOIOTD HA/I3BUYAMHI aHeCTe3i0/0rYHI BUKIUKU.

3abesneueHHs MPOXIZHOCTI AMXATbHUX IIIAXIB
€ 0c06/MMBO HebesmeyHUM Yepe3 CIIOTBOPEHY KpaHio-
danianbHy aHaToMmioo, 0OMeXXeHy PyXIMBICTH IIHi Ta
pU3UK KoMIipecii cToBOypa romoBHOro Mo3ky [3]. Kpim
TOTO, KPUTUYHO BKIMBO HIATPUMYBATU LiepeOpaibHy
nepdysito, yHukatoun migsuiieHHs BYT. ¥V uiit pobori
MU HaBOZMMO YCIIIITHUN aHeCTe3100TiYHUI MeHeIK-
MEHT AUTUHU 3 PIAKICHUM IIOEHAHHAM aHOMAJIH, Ha-
FOJIOIIYIOYM Ha CTpaTerifx, o sabesmeunnu besmeu-
HUU pesynbTar.

Onuc Bunagky

13-piyHa AiBYMHKA Baror 30 KI HafiNIIa Jyist IVIaHOBO-
ro XipypriYHoro JikyBaHHs BPOA>KeHOr0 GPOHTATBHOTO
eHuedanonene. YTBOpeHHS MMOCTYIIOBO 361/blyBanocs
B pO3Mipax 1 CTAHOBMIIO 45 x 45 x 52 MM. CriocTepiras-
sl BUpQ)KeHUI KOCMeTUYHUN AedeKT obmuyus, mpoTe
HEeBPOJIOTiyHOro ZedinuTy B aHaMHesi He 6y10 (puc. 1).

Jaui Bisyanizanii. MPT BusgBuia Benuke GppoHTAIb-
He eHledanolese 3 IPUKOBUM BUIIMHAHHAM MO3KO-
Bux 060y0H i nikBopy. CymyTHI aHOMAaIil BKIOYAIU
Manbpopmarnito Kiapi I, morupeHy CUpUHIOMI€ENio, 1110
IIPOCTSranacsd BiX IepBIKOMEAYISIPHOIO IE€PEeXofy ZO
CepeAHBOTPYAHOTO BiAAiNy CIIMHHOTO MO3KY, 6asunsip-
Hy iHBariHaliloo, OKIUIiTaTi3alil0 aT/IaHTa 1 3pOleHHS

Puc. 1. Burian aHomarii Ta i BIUIMB Ha KOCMETHUYHUI fedeKT
0b6mryys

xpebuis C2—C3. L[i 3HAXiAKU BKA3yBUIU HA BUCOKUU
PH3KK HEBPOJIOTIYHOTO VIIKOAXKEHHS IIPU MAHIIyIsIIIi-
X 13 IIHEO.

IlepeponeparifiHa oriHka. 30BHI AUXATbHI IIIIXU
BUITISAANINM HOPMAJIBHO; TIPOTE OYiKyBasacs obmexxkeHa
pyxnuBicTs mui. O3Hak nigsuieHoro BYT (61r0BaHHS,
HabpsSK ZMCKa 30pOBOTO HepBa, MOPYIIEHHS CBiZOMO-
cri) He 6yno. lutnHy BigHeceHo xo knacy ASA 111 uepes
CKJIa/iHI KpaHioBepTeOpanbHi aHOMATIi.

AHecTe310/I0TIYHUN MEHEIKMEHT

IpeokcureHaris. [IpoBoguiacs 4epe3 HOCOBY KaHIONIO
IIPOTSTOM 15 XBUIMH AJIS MAKCUMAJIBHOTO 301IbIIIeHHS
KUCHEBUX pe3epBiB.
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Inaykuig. BHYTpIlIHBOBEHHO BBeZEHO MNporodon
i ¢entanin. Ilepex yBemeHHSIM CYKLUMHIIXOMIHY miz-
TBEpZAKEHO afleKBAaTHY MaCKOBY BeHTUJIALIIIO.

IHTy6arnis. BUKOHAHO IPSIMY JapUHIOCKOIIIO 3 Ma-
HYaJIBHOIO0 aKciampHOIO cTabinizauiero mia MiHimizanii
pyxiB miuiiHoro Bifzminy xpe6ra. IIpoxifHicTs FUXamb-
HUX HUIIXIB 3abe3nedeHo 6e3 TPyLHOILIB.

MixTpuMaHHs aHecTesii. AHecTesil0 NiATpUMyBaIU
ceBOQIypaHOM Y IOBITPAHO-KMCHEBI# CyMillti Ta repio-
IVYHUM yBeZleHHSIM aTpakypir. [eMoguHaMiKy peTeb-
HO MOHITOPYBaJIH, NiATPUMYBaJIl HOPMOKAIIHIIO.

InTpaonepaniiini acnexktu. CyBope HeHTpalbHe
[IOJIOXKeHHS Ui 3abesnevyyBany Iif 4ac yKIaZaHHA Ta
BIIPOZOBX Yyciei 10-rogunHOi omepanii. KpoBoBTpara
Oys1a MiHIMaJIBHOIO, I KOPUTYBAIN KOHCEPBATUBHO.

Mpobymxennd. HampukiHui omepauii HepBOBO-
M'130BUH OJIOK peBepcOBaHO, MAli€HTKY eKCTyOOBaHO
6e3 yckragHeHb. Ii mepeseneno mo BimginenHs iHTeH-
CUBHOI Teparrii IPUTOMHOIO, TeMOLUHAMIYHO CTabinb-
HOI0 Ta 6€3 HEBPOJIOTIYHOTO MOTipIIEHHS.

O6roeopeHHd

[oexHanus GpoHTAIBHOrO eHllepanouene 3 Manrbdop-
Marniero Kiapi I, cupuHromieni€o Ta CKIagHUMU aHO-
MasisiMu KpaHioBepTebpanpHoro nepexony (KBII) € Bu-
HSATKOBO PiZIKICHUM ClleHapieM BHCOKOI'O PU3UKY [3, 4].
CyuvacHi pekoMeH/allii TOBApUCTB AUTIUOI HEUPOXipyp-
rii Ta aHecTe3i0oril HaroIOIIyIOTh, 1110 Iepionepanii-
HI pe3yJbTaTH y TaKUX MALi€HTIB BEIUKOI MipOK0 BU-
3HAYAIOThCS peTeNbHUM IIAHYBAHHAM 3abesmedeHHs
IPOXIZAHOCTI JUXANbHUX LUISXIB, 30€peXKeHHAM HEBPO-
JIOTIYHOT L[INMiCHOCTI Ta CYBOPUM JOTPUMaHHIM HeHpo-
[IPOTEKTOPHUX IIPUHLIUIIIB aHecTesii.

3abe3neyeHHs MPOXiAHOCTI IUXANBHUX
IIIAXIB i 3aXUCT IIUHAHOTO BiAAiny xpe6Ta

3abesneueHHs MPOXIAHOCT] AUXATBHUX IIIAXIB 3AIHIIA-
€TBCS HAMKPUTUYHIIIOW aHeCTe3i0N0TiyHOK mpobie-
MOI0 y ziiTett 3 ennedasonesne Ta CyIyTHIMU aHOMTIMU
KBII. O6MmexxkeHa pyXIUBICTD MIUMHOTO BIAALLY, IPUXO-
BaHa HECTAOLMBHICTE i pUBKK LEepBIKOMENYNIPHOI KOM-
Impecii BUMaraloTh TeXHiK, 1110 MiHIMI3YIOTb pyxu LIui [4].
Cy4acHi pexomeHalii 3 AUTSYO] aHeCTe3i0n0Til pafsTh
3aCTOCOBYBATH MaHyaJIbHY akcianpHy crabimisauiro mix
YacJIAPUHIOCKOIII] Ta YHUKATH HaIMIPHOTO 3THHAHHI 91
pO3TMHAHHS IUHHOTO Biaainy xpebra, 0co611BO y marii-
€HTIB 13 6as3UISLPHOIO IHBAriHALIEIO Ta OKLHUIIITAIIB0BA-
HUM aTIaHTOM [5]. Xoua Bifeonmapunrockormis a6o Gibpo-
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OIITHYHI METOAUKH € KPAIIMMU 3 OUiKyBaHUX TPYZHO-
II1iB, IpsIMa JIAPUHTOCKOIIIS 13 CYBOPUMHU CIIHAIBHUMU
3aCTepe>KeHHSIMU 3aJIUIIAETHCS IPUMHATHOIO 32 YMOBU
IOCTaTHBOI KBatidikaii Ta FOTOBHOCTI.

KoHTponb BHYTpILIHBOYEPEITHOT'O TUCKY
Ta HeMPOIIpOTeKILis

CydacHa miTepaTypa 3 AUTS40i HelipoaHecTesiosorii
HAITI0JIer/IMBO HAroJIoUIye Ha MpoinakTULi BTOPUHHO-
IO YIIKOJ)KEHHS IOJIOBHOTO MO3KY IIIIXOM YHUKHEH-
H{ TiNOKCII, rinepkamnHii, Kaluio Ta reMOZUHaAMIYHOI
HecTabinbHOCTI. PeKOMEH/I0BAHO IUIABHY iHAYKIiO Ta
npoOyIKeHHS, MIATPUMAHHS HOPMOKAIHII Ta pamio-
HaJIbHE 3aCTOCYBAaHHS aHECTETHKIB 31 CIPUITIUBUM
nepebpanrpHUM TreMoOguMHAMIYHUM mnpodinem [6, 7].
Y 11bOMy BUIIaZKy CTabilbHA reMOAMHAMIKA Ta KOHTPO-
JIbOBaHA BEHTUJIAL[iS BIIPOJOBXX TPUBAIO] omepanii Bif-
IIOBIZa/IM 1M JJOKa30BUM IIPUHIUIIAM.

YKIalaHHS NallieHTa Ta iHTpaomnepaninHi
aCIIeKTHU

Jitu 3 mansdopmarieto Kiapi I ra cupunromiesniero oco6-
JIMBO BPA3J/IMBI O HEBPOJIOTIYHOTO IIOTipIIeHHS IIif Yac
yknaganus [8]. CydacHi HeMpoxipypriuHi KOHCEHCYCHI
TOKYMEHTU IiIKPeCIOTh BaKIUBICT CyBOPOTrO Hel-
TPaJIBHOTO [TOJI0XKEHHS IINi Ta yHUKHEHHS TPaKLil 91 po-
Tari, IKi MOXKYTh IIOCHIUTY KOMIIpecito cToBOypa MO3-
Ky ab0 mOpyuIuTH AUHAMIKY JIikBopy. TpuBaii omeparii
ZOZATKOBO BUMAraloTh MUJIBHOTO MOHITOPUHTY epdysaii
CIIMHHOTO MO3KY, TeMIIepaTypy Ta [MUOMHU aHecTesil
I7ISL 3HYDKEHHSI pU3HKY (IIeMIYHOTO YIIKOZKEeHHS.

MynpTUAMCHUIITIHAPHUN
Ta IHAMBIAyaNi30BaHUM MiAXi]

Cyuacui pexomenpgauii, cxsareHi CNS, 06cToO00TH
MYJABTUAUCHUIUIIHAPHUN MIAX1J 13 3aIydeHHIM aHe-
CTe310/I0TiB, HeMPOXipypriB Ta iHTEHCUBICTIB y BeZleHHI
CKIQZHUX BPOPKEHUX KPaHIOCHiHAIPHUX aHOMATiH.
BaxxIMBUMU € IHAMBIAyani3oBaHe [JIaHYBaHHS aHeCTe-
3ii, mepex6aueHHs epionepalifHUX yCKIaZHEeHb Ta I0-
TOBHICTb KO MiC/ISI0NepaLifHO] pecipaTopHOI MiATPUM-
ku [6, 7, 8]. Ha BigMiHy Bin momepesHix MOBiZOMIIEHbD,
110 OMHUCYBAIN BiATEpPMIHOBaHY eKcTyballio Ta micis-
olepallifiHe HeBpOJOriyHe IMOTipIIeHHS, AOTPUMAHHI
CyYacCHUX IIPOTOKONBHUX CTPATerill y HaIlIOl MallieHTKU
3a0e3meunsio HeyCKIaiHEeHUN TepionepaliiHuil nepe-
6ir Ta CIpUATINBUM HEBPOJIOTIUHUM pesybTaT.
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