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Xupyprudeckoe jedeHre MalueHToB ¢ JepeKTaMy cpeJHEN YeperTHON AMKH, OCJIOKHEHHBIMH MEHHUHTO9HIe-
dbanuTuyeckoi rpeiKel, IPU Pa3IUYHOM YIIHOW MATOJOTHH SBJIIETCS BaXKHBIM MPOOJIEMHBIM BOTIPOCOM Ha
CTBIKE /IByX CIEIMaJbHOCTEN — OTOPUHOJIAPUHTOJOTUN U HEMPOXUPYPrUuU. 3aTPOHYTHl BOIIPOCH! STHOJIOTHH
U maToreHe3a 0O6pa3oBaHUA KOCTHBIX edeKTOB CpeZHel UepelHoi AMKH, a TakKe MpeJCTaBIeHbl METObI
XUPYPrUYECKOTO JIeYeHUsA TAIlMEHTOB C KOCTHBIMU JedeKTaMH CpeZHel 4YepernHON AMKU, OCI0KHEHHBIMU
MEeHUHTO2HIIebaTUTUIECKOH I'PhIKe BUCOYHOM KOCTH. [IpOBeieH aHalIu3 MPUYUH peruanuBa 3a6o1eBaHus
TIPY UCITOIb30BAaHUH TEX WIM UHBIX METOAUK 1 HAa OCHOBAHUHM 3TOTO pa3paboTaHa U ONKcaHa YCOBEPUIEHCTBO-
BaHHAas METOAMKA MHOTOCJIOHNHOM IIAaCTUKU KOCTHOTO ZedeKTa cpeZiHell YepemHOi IMKU Yepe3 KOMOUHUPO-
BaHHBIN 0OCTYT (3ayIIHBIM TPAaHCMACTOWAANBHBIN + MMOABUCOYHASA MUHUKPAHHUOTOMUA) C UCIOIb30BAHUEM
ayToTKaHel, GMOKOMITO3UIIMOHHBIX MaTepUAaOB M KJIEEBBIX KOMIIOHEHTOB. OIleHUBAaEMBIMU KPUTEPUIMHU
2bPEeKTUBHOCTH Y BCEX TPOJIEUEHHBIX OOJTBHBIX OBUTM OTCYTCTBUE PEeI[UAMBA TPHKe0Opa3oBaHUsA 060I0UEK
U BelllecTBa MO3ra B ITOJIOCTh CPEIHEr0 yXa U OTCYTCTBHUE OTOJMKBOPEUU. Bce onepupoBaHHbIE MAIIMEHTHI C
fedbeKTamMu cpefHel YeperTHOM AMKYU Y MEHUHT'03HIIe(haTNIeCcKOl TPhIKe BUCOYHOM KOCTH HAXOJWIINCH 107,
HabmogeHreM oT 1 70 5 jeT. [IpeBapUTeIbHbIN aHAIU3 TMOTyYeHHBIX Pe3y/JIbTaTOB JIEUEeHUs MalUeHTOB 110
YCOBEPIIEHCTBOBAHHON METOZUKE ITOKA3aJl €ro BBICOKYIO 3(GEKTUBHOCTD, KOTOPAsA MOATBEPKAAETCA OTCYT-
CTBHEM peluauBa 3aboseBanusa. Ha ocHOBaHUU 3TOro cHOPMYIUPOBAaHBI OCHOBHbBIE BHIBOBI U TIPEACTABIEH
KPaTKUH aJTOPUTM XUPYPIrUYEeCKON TaKTUKH 3aKPBITUA KOCTHBIX IeeKTOB CpeZiHeH YeperHo AMKH pa3ind-
HBIX pa3MepOoB.

KirodeBble c0Ba: XUpyprudeckoe gedeHue AedekTa cpeiHel uepenHoi AMKY, MeHUHrosHIedantuTieckas
I'PbIKA.
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Surgical treatment of patients with defects of the middle cranial fossa complicated by meningoencephalic
herniation, with various ear pathologies, is an important problematic issue at the intersection of two disciplines —
otorhinolaryngology and neurosurgery. The issues of etiology and pathogenesis of bone formation in defects
of the middle cranial fossa and the methods of surgical treatment of patients with bone defects of the middle
cranial fossa complicated by meningoencephalic herniation of the temporal bone. The analysis of the causes of
recurrence of the disease with the use of certain techniques was carried out, and based on this, an improved
technique for multilayer plastics of a bone defect of the middle cranial fossa through a combined approach
(behind the ear (BTE) transmastoid + infratemporal minicraniotomy) using autotissues, biocomposite
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materials, and adhesive components was developed and described. Evaluated performance criteria for all
treated patients were: absence of recurrence of hernia formation of shells and substances of the brain in the
middle ear cavity and the absence of otorrhea. All the operated patients with defects of the middle cranial fossa
and meningoencephalocele of the temporal bone were followed up from 1 to 5 years. Preliminary analysis of
the results of treatment of patients using the improved method showed its high efficiency, which is confirmed
by the absence of disease recurrence. On this basis, the main conclusions are formulated and a brief algorithm
of surgical tactics for the closure of bone defects of the middle cranial fossa of various sizes is presented.
Keywords: surgical treatment of middle cranial fossa defect, meningoencephalic hernia.

For citation: Diab Kh. M., Korvyakov V. S., Mikhalevich A. E., Pashchinina O. A., Khasan B. S. Surgical
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MenunrosHuedanurndeckas rpepka (MIIY) BU-
COYHOU KOCTH — I'PbDKEBOE BBIIAYMBAHUE MO3ra B
TIOJIOCTH CPeZHETO yXa dyepe3 KOCTHBIH ZiedeKT cpes-
Hel u/WIM 3aHell yepenHbIX AMoK. opMupoBaHue
T'PBDKEBOTO BHIMAYMBAHUA MEHUHTEAIbHOM 0607104-
KU U TKaHU TOJIOBHOT'O MO3ra yepe3 lepeKT KOCTHOU
MJIACTUHKYU BUCOYHOM KOCTH — peZikoe, HO IIPU 3TOM
JKU3HEYTPOXKAIOIIlee COCTOHME, TPebyIolee XUpyp-
THUYeCKOTO JiedueHus. MOI' MOXXeT OBITh CIeICTBUEM
paHee IPOBEAEHHBIX XUPYPrUUecKrUx ollepanuil Ha
yXe, TpaBM BHCOYHBIX KOCTeW, JeCTPYKIIUU KOCT-
HBIX CTEHOK XO0JIECTEaTOMOM WM HOBOOOpa3oBaHUS,
peske MOT 6BIBaeT crioHTaHHOMU [1, 2], elle B bosee
PeAKUX caydasdx BpoxzAeHHoU. CroHTaHHble MOT
CJIO’)KHO JMAarHOCTUPOBaTh, MOCKOJIbKY WX CHUMIITO-
MaTHKa KpailHe CKyZHa W UMUTUPYET CHUMIITOMBI
IUCPYHKIIMU CIYXOBBIX TPy, a OTOCKONMYECKUE
JlaHHbIE ABJIAIOTCA HEeBBIpA)KEHHBIMU U Yallle BCero
COOTBETCTBYIOT HOpMe. BpoxzaenHbsie MOT, o MHe-
HUIO OfHUX aBTOPOB [3, 4], MOTyT OBITH pe3y/bTa-
TOM OCTAHOBKH Pa3BUTHUs Yepena B 9MOPHUOHATBHOM
repuo/ie, BCJIEeACTBUE Yero BO3HUKAET IepBUYHAsA
OKTOIUS MO3TOBBIX 000JI0YEK M T'OJIOBHOTO MO3-
ra 4yepe3 IepBUYHBIE ZAedeKThl Yepera B IIOJOCTb
cpeznHero yxa. [lpyrue aBTOphl (Springs) oObACH:A-
IOT IIPOMCXOK/IeHHEe MO3TOBBIX T'pbIK IaTOJOTHYe-
CKMMM U3MEHEeHUsSMU CBOZA 4yepera, BO3SHUKIIUMU
B pe3y/bTaTe IIepEHECEHHOr0 IUIOL0M B IepHoy be-
peMeHHOCTU MeHUHro3HIedanuTa. Klein monaraer,
YTO MIPUYNHOMN BO3SHUKHOBEHUA I'PHIKEBOT0 BHITIAYN-
BaHUs TOJIOBHOTO MO3Ta ABJIAETCA BHYTPUYTPOOHAs
ruzponiedanyii, KOTopas MPUBOAUT K PACXOXKEHHUIO
KOCTell yepena u obpa3oBaHuio nepdopanuii B 06-
JIaCTU eCTeCTBEHHBIX OTBepCTUii [5].

KocTtHble sedeKTHl fHA JlaTepajbHOrO OCHOBA-
HUA Yepela MOTYyT IIPOABJIATHCA JUKBopeeid ¢ MIT
nnu 6e3 Hee, a HaJIMYKe MTyTel co0OIIeHNs cpefHen
U/WIN 3aJHel 4YepelHol SIMOK, CybGapaxHOWZaib-
HOT'0 IIPOCTPAHCTBA U IOJIOCTU CPeAHEero yxa MOTyT
MIPUBECTH K TSDKENIBIM HHQEKITMOHHBIM OCJIOXKHE-
HUAM, TaKUM KaK: MEHWHTUT, MeHUHTOdHLedanuT
WJIM OTOT€HHBIN BHYTPUMO3roBo# abciiecc. [ToMumo
3TOro, OIIMCAHBI CJTyYau, IPU KOTOPHIX yIlleMIeHHbIe
B I'PBIXKEBOM OTBEPCTUM TKaHU MO3Tra ABWINUCH IIPU-
YUHOM MPUCTYIIOB 3MUIencu [7].
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A meningoencephalic hernia (MEH) of the
temporal bone is a hernial protrusion of the brain in
the middle ear cavity through a bone defect in the
middle and/or posterior cranial fossa. The formation
of a hernial protrusion of the meningeal membrane
and brain tissue through a defect in the bone plate
of the temporal bone is rare but at the same time
a life-threatening condition that requires surgical
treatment. MEH can be a consequence of previous
surgical operations on the ear, injuries to the temporal
bones, destruction of bone walls by cholesteatoma or
neoplasm, less often MEH is spontaneous [1, 2], even
more rarely congenital. Spontaneous MEH is difficult
to diagnose, since their symptoms are extremely
scarce and mimic the symptoms of dysfunction
of the auditory tubes, and otoscopic data are not
pronounced and most often correspond to the norm.
In the opinion of some authors [3, 4], congenital
MEH can cause an arrest in the development of the
skull in the embryonic period, resulting in primary
ectopia of the meninges and brain through primary
defects of the skull into the middle ear cavity. Other
authors (Springs) explain the origin of cerebral
hernias by pathological changes in the cranial vault
resulting from meningoencephalitis of the fetus
during pregnancy. Klein believes that the cause
of hernial protrusion of the brain is the prenatal
hydrocephalus, which leads to the diastasis of the
bones of the skull and the formation of perforations
in the area of natural orifices [5].

Bone defects of the bottom of the lateral skull
base can manifest with liquorrhea with or without
MEH, and the presence of communication routes of
the middle and posterior cranial fossa, subarachnoid
space, and middle ear cavity can lead to severe
infectious complications, such as meningitis,
meningoencephalitis, or otogenic brain abscess. In
addition, cases have been described in which the
brain tissue strangled in the hernial orifice caused
epileptic seizures [7].
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BHe 3aBUCHMOCTH OT 3THOJIOTUU ITaToreHe3 ¢pop-
MUPOBAHUA MO3TOBBIX IPBLK WEHTUYEH U CBOAUTCS
K MOBBIIIEHUIO BHYTPHUYEPETHOTO JaBJIEHUA U BhIIISA-
YUBAHUIO TIPWIEKallell MO3roBOM TKaHU Yepes [e-
dekT wiu ¢ popmMupoBaHueM JedekTa (CIIOHTaHHBIE
WJIH BPOXKJIEHHBIE MO3TOBBIE TPEDKK) B 6apabaHHYIO
II0JIOCTB, IeIepy COCIIEBUAHOTO OTPOCTKA, TPeraHa-
LIMOHHYIO [TOJIOCTD Y NAI[MEHTOB, PaHee IepPeHeCIINX
XUpyprudeckue BMellaTeNlbCTBa WK TpaBMy [6].

B caywasx BropuyHOro QopMupoBaHus MOIT
(ocobenno ipu XI'CO) KIMHUYECKAs KAPTHUHA YacTO
MAacCKHpyeTCsi CHUMITOMaMH OCHOBHOTO 3aboseBa-
HUA, B TaKUX CJIydadx nogospeHue Ha MOI MoxeT
OBITh TTOATBEPXK/JEHO II0 JAHHBIM MarHUTHO-Pe30-
HAaHCHOH ToMorpaduu U Aajnee NHTPAOHNEPAIIOHHO.
[Tpu HapylieHUu IeJOCTHOCTH TBEPAONW MO3TOBOMU
o6osouku (TMO) ¥ COXpaHHOCTH TAyTHHHOU Yarie
Bcero uMeeT Mecto MOI' 6e3 tukBopen. Takue rpbl-
JKEBble BBIIAYMBAHUA MOTYT /JINTETbHOE BpeMs
0CTaBaThCsA O€CCUMIITOMHBIMY, ZI0 TeX IIOp, II0KA He
MPOU30U/JIET pa3phiBa MAyTUHHON OOOJIOYKU W HE
HayHeTCA HcTedeHue JukBopa. [Ipu gedexre TBEp-
IO MO3TOBOM U TAyTHMHHOM OOOJIOYEK JIUKBOPES
[IPOZIOJDKAETCSA 10 TeX IIOP, ITOKA BeIlecTBO MO3ra,
[IPOZIBUTASICh Yepe3 KOCTHBIH JedeKT B MOJOCTh yXa,
B BH/IE 3aTHIUKY, HE IIEPEKPOET TOT «JIMKBOPOBOZ,
OOBIYHO IIPU OCMOTPE IIOJIOCTDh yXa 3aIloJHEHa Mac-
COM 13 MATKUX TKaHeH [7].

Juarnoctuka MOI' He mpefcTaBiAeT KaKUX-
b0 OGONBIINUX 3aTPYAHEHUU, €CTM MEAUIIMHCKOe
yUpeKZieHHe pacliojaraeT COOTBETCTBYIOIINM Heob-
XOAUMBIM ObopyzoBaHUeM. [Ipy OTOMHMKPOCKOIINH
y 4YacTU TaKUX NAI[MEHTOB BBIABIAETCSI OOBEMHOE
obpa3oBaHue, 3aMoyHALIee TIOJI0CTh CPEAHErO yxa
WJTH TIOJIOCTH IIOCJ/Ie OIePAlNH, OTMEeYaeTCsI IIOCTYII-
JIeHVe TPO3PAYHOU JKUJKOCTH W3 yXa H/WIN HOCa,
KOTOpOe YCUIMBAeTCH, eC/IU IIOIPOCUTH ITalleHTa
HaTyXUThCA. [Ipy Hcc/Ie[0BaHUY JAHHOM KUAKOCTH
B JlabopaTopuu BeprudUKaLUs 1epebpoCcIHaIbHON
skuzkoctu (IICXK) ocyrecTBisfieTcs MO MOBBIIIEHHO-
My COZEPKaHUIO IIIOKO3bl. Eciu 1epebpocnuHaIb-
Has KUAKOCTH BBIIENIAETCS BMeCTe ¢ KPOBBIO, TO IS
PaCIIO3HABAHUSA JINKBOPEM IPUMEHSETCS KJIAacCH-
yeckuii Halo-Tect, mpu KOTOpoM Ha MapJie WM I10-
CTeIbHOM OeJibe BOKPYT IIeHTPAIbHOT'O KPOBSIHHCTO-
ro TSATHA 00pa3yeTcs XapaKTEPHBIA CBETIO-KENThIA
06on0K. OmpezesleHHOE 3HaUYeHUE MMeeT CHMIITOM
«HOCOBOTO IUIaTKa». JTOT IPU3HAK OOBIACHAETCA
"HamnmuueM B LICXK 6ospmioro kosudecTBa Oeska,
KOTOPOTO HET B CEPO3HOM OTZAEeIIeMOM IIPU OTHUTE.
[raTok (Mapss), B KOTOPBIM COOUPAETCS KUAKOCTD
y THalueHTa C OTOJMKBOpeeH, cTaHOBUTCA Ooiee
IUIOTHBIM U TBEPABIM. Kpome TOro, XapakTepHBIM
MpU3HAKOM (110 HAIUM HaOMIOZEHUAM) SBJIAETCS
HaJu4ye y MaleHTOB C OTOJIMKBOpEeeU CKOIUIeHUN
6esBIX Mace, ITOXOXKHUX Ha «3aCOXIIUI TBOPOI», YTO
TaK)Ke CBUJETENbCTBYET O BBHIIIAZIEHUH B CYXOH OCTa-
TOK BeIeCTB, BXOAAIIUX B COCTaB JUKBopa (OeJIoK,
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Regardless of the etiology, the pathogenesis of
the brain herniation is identical and comes down to
an increase in intracranial pressure and protrusion
of the adjacent brain tissue through a defect or
with the formation of a defect (spontaneous or
congenital brain hernias) into the tympanic cavity,
mastoid antrum, trepanation cavity in patients who
have previously undergone surgical intervention or
injury [6].

In secondary cases of MEH formation (especially
in chronic suppurative otitis media), the clinical
picture is often masked by the symptoms of the
underlying disease. In such cases suspicion of MEH
may be confirmed by magnetic resonance imaging
and then intraoperatively. In case of violation of
the integrity of the dura mater and the preservation
of the arachnoid, MEH most often occurs without
liquorrhea. Such hernial protrusions can remain
asymptomatic for a long time until the arachnoid
ruptures and the cerebrospinal fluid begins to flow. In
the case of a defect in the dura mater and arachnoid,
liquorrhea continues until the brain substance,
moving through the bone defect into the ear cavity,
in the form of a plug, blocks this duct. Usually, on
examination, the ear cavity is filled with a mass of
soft tissues [7].

MEH diagnostics does not present any
great difficulties if the medical institution has
the appropriate necessary equipment. With
otomicroscopy, in some of these patients, a mass
lesion is revealed that fills the middle ear cavity
or the postoperative cavity, the flow of clear fluid
from the ear and/or nose is noted, which increases
if the patient is asked to strain. In a laboratory
study, cerebrospinal fluid (CSF) is determined by
an increased glucose content. If the CSF is secreted
together with the blood, then the classic Halo test is
used to recognize liquorrhea in which on gauze or
bedding, a characteristic light rim forms around the
central bloody spot. The “handkerchief” symptom
has a certain meaning. This symptom is explained by
the presence of a large amount of protein in the CSF,
which is not present in the serous discharge in otitis
media. The handkerchief (gauze), which collects fluid
from a patient with CSF otorrhea, becomes denser
and harder. Also, a characteristic feature (according
to our observations) is the presence of accumulations
of white masses, similar to "dried cottage cheese", in
patients with CSF otorrhea, which also indicates the
loss in the dry residue of substances that make up the
CSF (protein, glucose, chlorides, etc.) However, there
may be nonspecific findings, especially in previously
operated patients [7].
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IIIOK03a, XJIOPUABL U T. 4.) OZHAKO MOTYT ObITH U
HecrrenupuIecKue HaXOJKU, 0COOEHHO Yy OOJbHBIX,
OTNepHpOBaHHBIX B aHaMHe3e [7].

[To JaHHBIM ayAMOJIOTUYECKOTO TECTUPOBAHUS
Haubosiee XapaKTepHOU ABJAETCSI KOHAYKTHUBHAS
WIN CMellaHHasg TYTOyXOCTh PA3HOU CTelleHU BBIpA-
JKEHHOCTH, YTO, KaK IIPaBUJIO, CYUTAETCS IPOsBIIE-
HUEeM COIIyTCTBYIOIIeH IaTOIOI MK 3ByKOIIPOBOAALIE-
o amnmapara cpesHero yxa.

Y Bcex MAIlMEHTOB C IOZO3peHNEM Ha JedeKT
CpefHelN YepemHON AMKU B CTaHAApPT 00CIe0BaHUs
BXOJUT BBIIIOJHEHVE MYJIBTUCIHPAIBHON KOMIIBIO-
tepHoli Tomorpaduu (MCKT) BHCOYHBIX KOCTEH U
MarHUTHO-pe30HaHCHOU Tomorpaduu (MPT) rosoB-
HOTO MO3ra ¢ KOHTPAaCTHBIM ycwieHHeM. Ha Kopo-
HApHBIX Cpe3ax JIydllle BU3YaIU3UPYIOTCS KOCTHBIE
AedeKThl, CMEXHBIE CO CPEJHUM yXOM, elle boiee
peaKue TPhDKY 3a/IHel YeperrHOM SIMKU JIydllle oTpe-
ZleJIAI0TCA Ha aKchaabHbIX cpe3ax. [To szanubiM MCKT
BEI[eCTBO MO3ra, IpojopKaioleecs depe3 ZedeKT
KpPBIIIA B 6apabaHHYIO0 MOJIOCTb, BBIIVIAZUT KaK MIT-
KOTKaHBIN CyOCTpaT, KOTOPBIM TAKXKe MOXKET SBJIATh-
csl XOJIeCTeaTOMOW WJIM XOJIECTEPOJIOBOM T'paHyJie-
Moi. MPT-ucciefoBaHue SBISETCS METOJOM BhIbOpa
i i depeHITUaIY STUX TKaHe . Mo3roBast TKaHb
rpeixu Ha MPT M30uHTEHCHMBHA BEIEeCTBY MO3ra BO
BCeX Cpe3ax U peXXuMax, Torza Kak Xojecrearoma I'i-
[IepUHTEHCUBHA Ha T2-B3BeIIeHHBIX U300paKeHUAX,
a X0JIeCTEPOJIOBas I'paHy/IeMa 'UIePUHTEeCHBHA U HA
T1-, u Ha T2-u3obpakeHusX. T2-B3BElIEHHbIE U He-
axoruiaHapHble audPy3HO-B3BelIeHHbBIE M300pake-
uus (DWI) Haubosee nHGOpMAaTUBHBI B Bepuduka-
LMY MO3TOBOTO BEIECTBA IIPU XUPYPruu AedeKTOoB
JlaTepaJbHOT'O OCHOBaHUA yepena [7, 8].

B snreparype (Mario Sanna) omnuceiBaroTca 4
OCHOBHBIE XUPYPTUYECKUe TAaKTUKU I 3aKPBITHA
KOCTHOTO ZiepeKTa IIPU MO3TOBBIX IPBLKAX BUCOYHBIX
KOCTel: TpaHCMaCTOW/AMbHBIN (CO CTOPOHBI CpeiHe-
ro yxa), TPaHCKpaHUAJbHBIM (CO CTOPOHHI CpefHel
MO3TOBOH SIMKH), KOMOMHUPOBaHHBIHN (TpaHCMaCTO-
W/IaJTbHO-TPAHCKPAHUAIBHBIN) B 00TUTEpAIUs CPE-
Hero yxa ayTOXXUpoM. Yalle HCIIONb3YIOTCA Orpa-
HUYEHHble CyOTeMIIOpayibHble OKCTPaAypaTbHbIE
KPaHMOTOMUU B MTPOEKINU CpefIHEN YePETTHON IMKU
C peTpakiueil BHCOYHOU gosu. HermocpezacTBeHHO
ITACTHUKA KOCTHOTO ZledheKTa MOXKET IIPOBOAUTHCA C
HCIOIh30BAHNEM KaK MHTPAZypaJbHBIX, TaK U 3KC-
TpagaypajbHbIX, overlay, underlay wiyu MHOTOCIOM-
HBIX «COH/IBUY»-TEXHUK C ayTO- WIN aJUIOTPAHCIUIAH-
TaraMu (XpAMI, KOCTh, Gacius, CHUHTeTHYecKas
dacius). Beibop Haumbosee MOAXOAAIIETO METOZAA
3aBUCUT OT JIOKAJIM3AINH, Pa3MEPOB I'PHDKEBOTO
MeIllKka ¥ KOoCcTHOTo fedpekTta 1o AaHHbIM KT 1 MPT
TOJIOBHOT'O MO3Ta, Z0OIEePAIOHHOTO YPOBHS CIIyXa,
HaIMIUs UHQEKIUY, UHTPAOIEPAIIOHHON OTOpen
Y COIyTCTBYIOIIEH MaTONOTHN.

[lpuMeHeHNE TPaHCMACTOMAAIBHOTO JOCTYIIA
KaK HavMeHee WHBA3UBHOI'O IIHPOKO PACIPOCTpa-
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According to the data of audiological testing, the
most characteristic is conductive or mixed hearing
loss of varying severity, as a rule, a manifestation of
the concomitant pathology of the sound-conducting
apparatus of the middle ear.

In all patients with suspected middle cranial
fossa defect, the standard of examination includes
multislice computed tomography (MSCT) of the
temporal bones and contrast enhanced magnetic
resonance imaging (MRI) of the brain. Bone defects
adjacent to the middle ear are better visualized on
coronary sections, even more, rare hernias of the
posterior cranial fossa are better defined on axial
sections. According to MSCT findings, the brain
substance continuing through the roof defect into the
tympanic cavity lookslike a soft tissue substrate, which
can also be cholesteatoma or cholesterol granuloma.
MRI is the method of choice for differentiating these
tissues. Brain tissue of the hernia on MRI is isointense
to the brain substance in all sections and modes,
while cholesteatoma is hyperintense on T2-weighted
images, and cholesterol granuloma is hyperintense
on both T1 and T2 images. T2-weighted and non-
echoplanar diffusion-weighted images (DWI) are
the most informative in verifying the brain tissue
during surgery for defects of the lateral base of the
skull [7, 8].

The literature (Mario Sanna) describes 4 main
surgical tactics for closing a bone defect in brain
hernias of the temporal bones: transmastoid (from
the middle ear), transcranial (from the middle
fossa), combined (transmastoid-transcranial), and
obliteration of the middle ear with autogenous fat.
Limited subtemporal extradural craniotomy in the
projection of the middle cranial fossa with retraction
of the temporal lobe is more often used. Directly
plastic surgery of the bone defect can be performed
using both intradural and extradural, overlay,
underlay, or multilayer "sandwich" techniques with
auto- or allografts (cartilage, bone, fascia, synthetic
fascia). The choice of the most appropriate method
depends on the location, size of the hernial sac and
bone defect on CT and MRI of the brain, preoperative
hearing level, presence of infection, intraoperative
CSF otorrhea, and concomitant pathology.

The use of the transmastoid approach, as the least
invasive, is widespread for the elimination of small
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HEHO /IS yCTpaHeHWs HeOOoIbIUX AePpeKTOB Jia-
TepaJbHOI'O OCHOBAHWA depema Oyarozapsi CBOeH
OTHOCHUTEJBPHOU IPOCTOTE, BO3MOXXHOCTH OJHOBpeE-
MeHHOH PEBU3UH yXa U XOPOIIUM GYyHKI[MOHATbHBIM
pe3y/nbTaTaM. JTanaMy Olepaliiy ABIAIOTCA: 3ayIl-
HBII pa3pes; TPAaHCKOPTUKAJIbHAA MACTOMAOTOMUS;
obHa)keHMeE tegmen tympani, antri 0 BU3yaau3aiyiu
KOCTHOTO JledeKTa; epecedeHre IPbKEBON HOXKKH
C ITOMOIIBI0 OGUIOIAPHOTO KOATYIATOPA; YCTAHOBKA
TpaHCIUIaHTaTa 4epe3 JAedeKT; KOPPEKUUs II0JIO-
J)KeHUs TPAHCIUIAHTAaTa MeX/Jy TBEPAON MO3TOBOM
0060JIOUKOH M BepXHEH MOBEPXHOCTHIO KOCTHOM TLIa-
CTUHKU KpbIlmy. OZHAKO OTPULIATETHHBIMU CTOPO-
HaMH 3TOH TaKTUKHU SBJSIOTCA: HEBO3MOXKHOCTH
YCTpaHUTDH OOJbIIME KOCTHBIE AePeKThI, HAAEKHO
YCTAHOBUTH TPAHCIUIAHTAT, a TAK)XXKe He0OXOANMOCTh
Pa300Ie N IIelH CIYXOBBIX KOCTOYEK /IS aZleKBaT-
HOU DKCIIO3UITUU TTPOOIEMHOU 30HbI IPH lePeKTax,
PACIIOIO}KEHHBIX B IIepeiHEM SITUTUMIIaHyMe. B man-
HBIX CUTYalUsX CJIeZlyeT OTAATh MIpeAIoYTeHHE IpY-
ol XUPypruyecKoi TaKTHKe.

[TpenMytiecTBOM 3aKphITUA JedeKTa CO CTOPO-
HBI Cpe/IHeN YepPerTHOM SIMKU SIBJITETCS BO3MOXKHOCTD
yCTpaHUTD AedeKT B MPOEKINH IePeJHEro SIUTUM-
[IaHyMa, COXpaHAA IPU ITOM I[JIOCTHOCTH IEIH
CJIyXOBBIX KOCTOUYEK, a TaKKe HaZeXXHO WHTpakKpa-
HUQJIBHO YCTAHOBUTbH TPAHCIUIAHTAT HAZ KOCTHBIM
JebexToM. DTanaMu ABJIAIOTCA: pa3pe3 B Ipeaypu-
KYJIApHOU o06JyacTy; obHa)kKeHHEe BHUCOYHOH KOCTH,
nojsucodyHad MuHuKpaHuoromud 4,0 x 4,0 cM; pe-
TpaKUMA BUCOYHOH JOJMM TOJOBHOTO MO3ra; OOHa-
JKeHUe BepXHel ITOBEPXHOCTH KPBIIITN BUCOYHON KO-
CTH ¢ ZedeKToM; yCTAaHOBKA TPAHCIUIAHTATA MEXAY
TBEPZIOU MO3TrOBO¥ 060JIOYKOH M KOCTHIO.

YacTh aBTOPOB CUMTAET OOJIUTEPAIUIO CpefHe-
ro yxa MeToZoM BBIOOpa. DTaraMu olepanuy aBis-
I0TCA: TPAHMACTOWZAIbHAA CyOTOTaJbHAs IETPO3-
SKTOMUSA; yZAJIeHWe KOXXU HapYyXHOT'O CIyXOBOT'O
npoxoza, 6apabaHHOHN TIEPETIOHKH, CIU3UCTOU bapa-
6aHHOU IOJIOCTU U STYEEK COCLEBHUZHOIO OTPOCTKA,
CJIYXOBBIX KOCTOYEK C CO37[aHHeM OTKPBITOU ITOJIO-
CTH; O6IUTEpAIA CO3ZITAHHOU ITOJIOCTU ayTOXKUPOM;
3aKpPBITHE CIYXOBOW TPyObl (GpParMeHTOM MBIIIIIbI
WM XPSIIA; 3aKPBITHE HAPY:KHOTO CJIYXOBOTO IIPO-
X0Zja HamIyXo. JIaHHBIA BUJZ Ollepalii MOXeT OBITh
[IpUMEHEH TOJBKO y MalKeHTOB C IIyOOKOH cTele-
HBIO TYTOYXOCTH WIX OOJIBIINIMU pa3MepaMU I'PhIKe-
BOTO BBIIITYMBAHUA MO3Ta (edeKT, KOTOPBIA HEBO3-
MOKHO YCTPaHUTh UHBIMU cIIoco6amMu).

TpaHCMaCTOMAAIBPHO-TPAHCKPAHUAIBHBIM  WIIN
KOMOMHUPOBAHHBIM METOJ, XHUPYPTrUYecKOro Je-
YeHUs NpPUMeHSeTCs, KaK I[PaBWIO, y IAlleHTOB
¢ GONBIIMMU OCTIOKHEHHBIMU MOT-edekTamu BU-
COYHOM KOoCTH Ha (OHE OCHOBHOTO 3aboJeBaHUSA
CpeZHero yxa, BbI3BAHHOI'O XOJIEeCTeaTOMOU WU
HOBOOOpa3oBaHueM. TpaHCMACTOWJANBHBIN 3Tal
ollepalyy II03BOJIAET IPOBECTU CAHALIUIO IIOJIOCTeH
CpeJiHero yxa, a Takke ygaautb MOI, B To BpeMA Kak
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defectsin the lateral base of the skull due to its relative
simplicity, the possibility of simultaneous revision of
the ear, and good functional results. The stages of the
operation are behind-the-ear incision; transcortical
mastoidectomy; exposure of tegmen tympani, antri
to visualization of the bone defect; transection of the
hernial pedicle using a bipolar coagulator; placement
of the graft through the defect, correction of the
position of the graft between the dura mater and the
upper surface of the bone plate of the roof. However,
the disadvantages of this tactic are the impossibility
of eliminating large bone defects, reliably placing the
graft, as well as the need to disconnect the chain of
the auditory ossicles for adequate exposure of the
problem area with defects located in the anterior
epitympanum. In these situations, other surgical
tactics should be preferred.

The advantage of closing the defect from the
side of the middle cranial fossa is the ability to
eliminate the defect in the projection of the anterior
epitympanum, while maintaining the integrity of the
ossicular chain, and also to reliably intracranially
place the graft over the bone defect. The stages are
incision in the preauricular region, exposure of the
temporal bone, infratemporal mini craniotomy 4,0 x
4,0 cm; retraction of the temporal lobe of the brain;
exposure of the upper surface of the roof of the
temporal bone with a defect; placement of a graft
between the dura mater and bone.

Some authors consider the obliteration of
the middle ear to be the method of choice. The
stages of the operation are transmastoid subtotal
petrosectomy, removal of the skin of the external
auditory canal, tympanic membrane, mucous
membrane of the tympanic cavity and cells of the
mastoid process, auditory ossicles with the creation
of an open cavity; obliteration of the created cavity
with auto fat; closing the auditory tube with a piece
of muscle or cartilage; closing the external auditory
canal tightly. This type of operation can be used only
in patients with a deep degree of hearing loss or large
sizes of hernial protrusion of the brain, the defect in
which cannot be eliminated by other means.

Transmastoid-transcranial or combined method
of surgical treatment is used, as a rule, in patients
with large complicated MEH defects of the temporal
bone against the background of an underlying
disease of the middle ear caused by cholesteatoma
or neoplasm. The transmastoid stage of the
operation allows for the sanitation of the middle ear
cavities, as well as for the removal of MEH, while
the transcranial stage allows for plastic surgery of
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TPaHCKPAHUAIBHBIN — BBIITOJTHUTH IUIACTUKY KOCTHO-
ro fiepeKTa co CTOPOHBI CPEAHEN YePETHOHN IMKHU.
Bce BbIIIEOnMMCaHHbIE METOAWKH LIMPOKO IIPU-
MEHSIOTCA B OOIIEMUPOBOM  OTOXUPYPrHYECKOH
MpaKTHKe, ¥ IpobieMa 3aKphITUS HEOOJBIIUX KOCT-
HBIX flepekToB (He 6osee 5-10 MM) BUCOYHOH KOCTH
SIBJIIETCS B OCHOBHOM PEIIEHHON, OCTAIOTCSA TOJIBKO
HIOAHCHI. Yamne Bcero npuberarT K IUIACTHKE KOCT-
HOro JZiepeKTa ayTOTKaHAMHU (ayToxpsi, ayrodac-
oya) + KieeBble MaTepHaIbl. YIPYTrOoCTH U IIPOY-
HOCTH BBIIIENIEPEYNCIeHHbIX ayTOTKAHel XBaTaer,
YTOOBI IIPOTUBOCTOATH BHYTPUUEPEITHOMY aBI€HUIO,
CTpeMAIIEeMYCsI CMECTUTh OOOJIOYKU U BEIIEeCTBO I'O-
JIOBHOTO MO3ra d4epe3 IUIACTHYECKUI Marepuaa B
[I0JIOCTh cpefHero yxa. OTKPBEITBIM BOIIPOCOM OCTa-
eTCs IUTACTUKA KOCTHBIX e(peKTOB BUCOUYHOU KOCTH
60X pa3mMepoB, 10 MM U 6oJjiee, YTO COTPSKEHO
C OIIpeZie/IeHHBIMU TPYAHOCTAMU U OOJIBIION BEPOSIT-
HOCTBIO pPeIi/IBA OTOJMKBOPEN M IIOBTOPHOTO 00-
Pa30BaHUA I'PBIKEBOTO BHIILTINBAHUSA B CPEJJHEE YXO.
YUuTHIBadA, YTO BCTPEYAEMOCTbh JAHHBIX OCJIOKHEHUN
[I0 OIIpeZieJIeHHOTO MOMEHTA OCTaBasach HEBBHICOKOH
(B OCHOBHOM 3TO OBUIM €AVHWYHEBIE CIyYaH, ONKCAH-
Hble B OTE€UYeCTBEHHON M MHOCTPAHHOU JINTEPAType),
B 9TO BpeMs He BCTaBaJl OCTPO BOIIPOC ITOMCKA OMTH-
MaJIbHOTO XUPYPIrUYECKOTO METOZA, CIIOCOOHOTO 3d-
bEKTUBHO 3aKphIBAaTh KOCTHBIE eHEKTHl BUCOYHOU
KOCTU OOJIBIIUX pa3MepOB, TeM Oojiee YTO JaHHAs
MaToJIOTUsA OCTaBajach IIPEPOTAaTUBOM HeUpOXu-
pyproB. OfHaKo 3a IocjefHee AeCATHIETHE B CBA3U
C OUIYTUMBIM KaJPOBBIM JebHUIIMTOM B OTOPHHOJIA-
PHUHTOJIOTMH, OTCYTCTBHEM YeTKOH CHCTeMaTH3aI[uu
U JODKHOTO KOHTPOJA B IOATOTOBKE OTOXHPYPIOB
OBUTH BBIABJIEHBI HEKOTOPBIE IIPOOJIEMBI, CBA3aHHBIE
C TTIOBCEMEeCTHBIMU IIONBITKAMY HAYMHAIOUTNX XUPYP-
rOB IIPOBOZAUTH CAHUPYIOIIKE ONEepPallly Ha CpefHEM
yXe, 9TO COIPSDKEHO C BOSHUKHOBEHNEM He/OIyCTH-
MBIX OCJIOXKHEHUH, B TOM 4HCJIe ATPOTeHHBIX KOCTHBIX
ZedeKTOB BHCOYHOU KOCTH. B Hamem neHTpe 3a Io-
cyiefHue 4 ToZja MBI CTAIM OTMEYaTh POCT KOJTMYECTBA
TaKUX ITAleHTOB U3 PerroHoB P, uTo mobyawio Hac
HayaTh pa3paboTKy crocoba, mo3Bostomero apdek-
THBHO 3aKPBIBATh KOCTHEIE lepeKThl BUCOYHOM KOCTH
(kak HeBOJIBIIHUX PA3MEPOB, TAK U 3HAYUTEBHBIX, 00-
see 10 MM), TEM caMbIM 3HAUUTENBHO CHU3UTh PUCK
perynBa OTOJIMKBOPEN U I'PBIKEBOTO BBHIILTINBAHUA
000JI09€eK U BelllecTBA MO3Ta B CPEZIHEE YXO.

Ilenp ucciesoBaHus

[oBeicUTh 3 PEKTUBHOCTD XUPYPTUYECKOTO
JiedeHus nanyeHToB ¢ MOI' mpu pa3muyHON yUTHOU
[1aTOJIOTUH 32 CYeT pa3paboTKU U BHEJPEHU HaZIeXK-
HBIX CITOCOOOB 3aKPBITHSI KOCTHBIX ZiedekToB CYUA
6omee 10 MM.

ITIanueHThI M METO/bI HCCIEOBAHMS
3a nepuoz c suBaps 2014 rozga o matt 2019 roza
Ha 6a3e OI'BY HKIIO ®MBA Poccuwn (HbIHE TIEperMe-
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the bone defect from the side of the middle cranial
fossa.

All of the above techniques are widely used
in global otosurgical practice, and the problem of
closing small bone defects (no more than 5-10 mm)
of the temporal bone is largely solved, only nuances
remain. Most often, they resort to plastic surgery
of the bone defect with autografts (autogenous
cartilage, autogenous fascia) + adhesive materials.
The elasticity and strength of the above autografts are
sufficient to withstand intracranial pressure, which
tends to displace the membranes and brain matter
through the plastic material into the middle ear cavity.
An open question is the plastics of large temporal
bone defects, 10 mm or more, which is associated
with certain difficulties and a high probability of
recurrence of CSF otorrhea and reformation of
hernial protrusion in the middle ear. Considering
that the incidence of these complications remained
low up to a certain point (these were mainly isolated
cases described in domestic and foreign literature), at
that time the question of finding an optimal surgical
method that could effectively close large temporal
bone defects did not arise sharply, especially
since this pathology remained the prerogative of
neurosurgeons. However, over the past decade, due
to a noticeable staff shortage in otorhinolaryngology,
the lack of a clear systematization and proper control
in the training of otosurgeons, some problems have
been identified associated with the widespread
attempts of novice surgeons to perform surgical
debridement of the middle ear, which is associated
with the occurrence of unacceptable complications,
including the number of iatrogenic bone defects
in the temporal bone. In our center, over the past 4
years, we began to notice an increase in the number
of such patients from the regions of the Russian
Federation, which prompted us to start developing a
method that would effectively close bone defects of
the temporal bone (both small and large, more than
10 mm), thereby significantly reducing the risk of
recurrence of CSF otorrhea and hernial protrusion of
the membranes and brain matter in the middle ear.

Objectives

To increase the efficiency of surgical treatment
of patients with MEH in various ear pathologies by
developing and implementing reliable methods for
closing bone defects of the middle cranial fossa more
than 10 mm.

Patients and research methods
For the period from January 2014 to May 2019, 105
patients with bone defects of the middle cranial fossa
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PacrnipeziesieHye NallIeHTOB 110 STUOJIOTUYeCKOMY ¢paKTOPy BOSHUKHOBEHHUS KOCTHOT'O Ae@eKTazflg{H e
Distribution of patients by the etiological factor of the occurrence of a bone defect in the SCF fable
OTHUOJIOTUA
Tpasma XI'CO Omyxosib
19 68 18
Pa3mep gedexra
2-9 MM >10 Mm 2-9 MM >10 Mm 2-9 Mm >10 MM
17 2 41 27 7 11
Hasuuvie TphIKEBOTO BBHITITYMBAHMSA 060I0UEK U BEIleCTBA MO3Ta
- | 2 | 3 | 25 | 1 | 2
Hasudre OTOMUKBOpEN
3 | 1 | 2 | 9 | - | 1

HoBaH B ®I'BY HMUIIO ®MFA Poccru) mnposiedeHo
105 mauueHToOB ¢ KOCTHBIMU Aedektamu CYUSI pas-
HOM 3THOJIOTHU.

Kak BuHO 13 TaGMUIlEI, OOJBINYIO YacTh HaI-
€HTOB C KOCTHBIMH JedeKTaMU COCTaBLLIN OOJb-
Hble XPOHUYECKUM CPEJHUM OTUTOM, 3HAUYUTEIbHO
MeHbIIINE TPYIIIIHI TAllIEHTOB OBUTH C TPaBMaMHU BH-
COYHBIX KOCTEH U I06POKaYECTBEHHBIMHU OITyXOJIIMU
(TonbkO O06POKAYECTBEHHBIE HOBOOOPA30BaHUA —
IIIBAHOMBI, TaparaHIVINOMEL). [phDKEBOE BBIIIAIYNBA-
HUe 0060JI0Y€K U BEIeCTBA MO3ra UMeJIO MeCTO y 33
[alreHToB C pa3MepaMU KOCTHBHIX ZieheKToB Ooiee
10 MM, 1 MU y 4 TAIUEHTOB pa3Mep JedeKTa He
npeBbimian 9 MM. IIpu 3TOM CTOUT OTMETUTH, YTO
u3 33 nanuenToB (pasmep bosee 10 Mm) y 6 paHee
OBUTH XUPYPTIUYECKUEe BMENIATENbCTBA B IPYTUX KIIU-
HUKax, HallpaBJeHHbIE Ha yZAaJeHUEe XOJIeCTEeaTOMBI
U 3aKPBITHE KOCTHOTO ZledekTa. B JaHHBIX 6 cIydasx
wractuka gedekra MPOBOAWIACH 3AYUTHBIM JOCTY-
[IOM TPaHCMACTOWJATBHBIM IIyTEM, HCIIOIb3yeMbIi
IJIACTUYECKUM MaTepuan (PeTpPOCIIeKTUBHBIM aHa-
an3) — ayrodacuus u ayroxpsm. CyliecTBeHHBIM
HEZIOCTAaTKOM TIpU TPUMEHEHWH JAaHHOTO CIocoba,
YTO M NPUBEJO K PEIVAWBY, IO HAIINM Habiroze-
HUAM, SBJIAETCS HEBO3MOXKHOCTb HAZEXKHO 3aKphI-
BaTb KOCTHBIE ZieQeKThl GOMBIINX pa3MepoB (6osee
10 MM), YTO CONPOBOXKZAAETCS BBICOKOW TEHJEHIIH-
el K peluANBUPOBAHUIO, TaK KaK 30HA IUIACTUKU
noaBepraercsi AepopManuy u3-3a HECIIOCOOHOCTH
ayTOXPAIIEBOH IUIACTUHKU U ayTodaciuy MPOTUBO-
CTOAATh U3MEHAIOIIEMYCsI BHYTPUUEPETHOMY JiaBiie-
HUIO, KOTOPOE MOXXeT MOBHIMIATHCS HECKOIBKO Pa3 B
TedeHHe CYTOK Y MalMeHTOB [0 Pa3HBIM IIPUYNHAM
(TIoBBILIIEHNE BHYTPUOPIOUTHOTO JaBJIeHUs IpU Ha-
TYKUBaHUY, GU3NIECKUe YCUIus U T. A.) (puc. 1-4).

HecMoTps Ha pa3sHOPOAHBIE I'PYIIIEI TAIIIEHTOB
U pa3IUYHBIA 3THOJIOTHYecKuil ¢axTop obpaszoBa-
HuA JedekTa cpegHel yepenHo# aAMku ¢ MOT win
6e3, BceM 0e3 MCKIIOYEHUSA IIPOBOAWIOCH XUPYP-
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of various etiologies were treated based on the Federal
Clinical Research Centre of FMBA of Russia (now
renamed to the National Medical Research Center of
Federal Medical-Biological Agency of Russia).

As can be seen from the table, most of the
patients with bone defects were patients with chronic
otitis media, much smaller groups of patients were
with injuries of the temporal bones and benign
tumors (only benign neoplasms — schwannomas,
paragangliomas). Hernial protrusion of the
membranes and brain matter occurred in 33 patients
with bone defects of more than 10 mm, and only
in 4 patients the size of the defect did not exceed 9
mm. It should be noted that out of 33 patients (size
more than 10 mm), 6 had previously had surgical
interventions in other clinics aimed at removing the
cholesteatoma and closing the bone defect. In these
6 cases, the plastic defect was performed behind the
ear using the transmastoid route, using the grafts
(retrospective analysis) — autogenous fascia and
autogenous cartilage. A significant disadvantage in
the application of this method, which led to a relapse,
according to our observations, is the inability to
reliably close bone defects of large sizes (more than
10 mm), which is accompanied by a high tendency
to recurrence since the area of plastics undergoes
deformation due to the inability of the autogenous
cartilage plate and autogenous fascia to resist
changing intracranial pressure, which can increase
several times during the day in patients for various
reasons (increased intra-abdominal pressure during
straining, physical effort, etc.) (Fig. 1-4).

Despite the heterogeneous groups of patients
and a different etiological factor in the formation of
a defect in the middle cranial fossa with or without
MEH, all, without exception, underwent surgical
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rudecKoe JiedeHre, HallpaBjieHHOe Ha yCTpaHeHHe
IpUYMHHOTO dakTopa (caHauus, yAajeHHe OITyXO-
JIN), YCTpaHeHHe TIPbDKEBOTO BBIITYMBAHUA 0060-
JIOUEK U BelllecTBa MO3ra B cpefiHee yXO (B IpymIax
rmanueHToB ¢ MOT), IIacTUKy KOCTHOro zAedekTta
MeXy cpefiHel YepermHO AMKOU U CPEHUM YXOM.
[TanyeHTaM, Y KOTOPBIX pa3Mepsl KOCTHOTO Jie-
dekTa He mpeBHIIATN 9 MM 6€3 COIYTCTBYIOLIEH JINK-
BOpEeU, I'PHIKEBOT0 BBIILTIMBAHNSA 000JI0YEK U Belle-
cTBa Mo3ra (repBas Ipymna) IpUMeHSICA 3ayITHbIN
JOCTYI, TPAaHCMAaCTOMAANBHBIN TmozaxoZ. IlracTtuka
aedexkra CYA mpoumsBoAwIach MO OOIIETPUHATHIM

treatment aimed at eliminating the causative factor
(debridement, removal of the tumor), elimination of
the hernial protrusion of the membranes and brain
matter in the middle ear (in groups of patients with
MEH), plastic surgery of the bone defect between the
middle cranial fossa and the middle ear.

In patients whose bone defect sizes did not exceed
9 mm without concomitant liquorrhea, hernial
protrusion of the membranes, and brain matter (first
group), a behind-the-ear approach, a transmastoid
approach was used. Plastics of the middle cranial
fossa defect were carried out according to generally

Puc. 1. [lepexT koctHOM crenku CUA 11,6 MM y manneHTKA 110-
cjle paHee IlepeHeCeHHOH CaHUpPYIoUlel omepanuy U IUIACTUKU
nedexTa Ha MpaBOM yxe
Fig. 1. Defect of the bone wall of the SCF of 11,6 mm in a patient
after a previously underwent sanitizing operation and plasty of the
defect on the right ear

Puc. 3. Jedekt xoctHOU crenku CYA 10,8 MM y manueHTKH Ha
(oHEe XPOHUYIECKOTO THOMHOTO CPeJHEr0 OTUTA
Fig. 3. Defect of the bone wall of the SCF 10,8 mm in a patient
against the background of chronic suppurative otitis media

Puc. 2. [lepext kocTHOM cTeHku CHSA 19,2 MM y manieHTKY [1ocie
paHee nepeHeceHHo UMT c mepesoMoM IHUpaMU/bl BUCOYHON
KOCTH U UCXOZIOM B SITUTUMIIAHUT C XOJIECTeaTOMOM
Fig. 2. Defect of the bone wall of the SCF 19,2 mm in a patient after
a previous TBI with a fracture of the temporal bone pyramid and
the outcome in epitympanitis with cholesteatoma
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Puc. 4. TIporsoxeHHbIN JedekT kocTHON crenku CYA 1,8 cm y na-
IIIEHTKH C OITyXOJIbIO JINIIEBOI'O HEPBa

Fig. 4. Extended defect of the bone wall of the SCF of 1.8 cm in a
patient with a tumor of the facial nerve
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MEeTOAVKAaM C MCIIOJb30BaHUEM IUIACTUHOK ayTOXPs-
Ia yITHOW PaKOBUHBI U TpapTa BUCOYHOU MBIIIIIHI.
YKIazKa ayToXpsAIMEBON IUVIACTUHKY IIPOU3BOJIIACH
CO CTOPOHBI MaCTOWZAJIBHOM IIOJOCTH TaKUM 00-
pasom, 4TOOBI Kpast Xpsiia ObLTH 3aBeZIleHbI 3a Kpas
KOCTHOTO JZiedeKTa 3muAypasbHO. AyTodaciys BU-
COYHOH MBI YKIAAbIBANIACh CO CTOPOHBI MacTO-
UIaJIbHOM ITOJIOCTHU Ha IIOBEPXHOCTh YCTAHOBIEHHON
ayTOXpPAIIeBOH IUTACTUHKHY C IIepeKphIBaHUEM KpaeB
kocTHOrO JedekTa. KpurepreMm coOCTOATETHHOCTH
IUTACTUKY ZiedeKTa ObIIO OTCYTCTBUE edpopMavu U
BBITMOAHUSA YCTAHOBJIEHHOTO XPAIA, TO €CTh OH JI0TT-
J)KeH OBbUI COXPaHSTh CBOIO MMEPBOHAYaIbHYIO (Op-
My. JTaHHBIM MeTO/] ObUT IPUMEHEH Y 58 manreHTOoB
(y 14— cTpaBmoii, y 38 — ¢ XI'CO, y 6 — ¢ OIIyXOJIAMU).

[MTaneHnTam ¢ pasmepamu fAedeKTa, TaKKe He
MIpeBBIIAIOIIMY 9 MM, HO C HajJW4dueM OCJIOXKHe-
HUN B Bue JukBopeu win MDI' (BTopas rpymma)
TaKKe IPUMEHSICSA 3ayITHBIN OCTYII, TPAHCMAaCTOU-
JanbHBIN Toaxo/. 1o xoay onepauuy rpelKeBoi Me-
IIIOK B ITIOJIOCTU CPEJHET0 yXa BBIAEJISUICS U3 OKPYXKa-
IOINX TKAHEeW U OTCEKaJCs BMeCcTe C M3MeHEeHHBIM
MO3T'OBBIM BEIIECTBOM B PEKHMe OUIIOIAPHOH dJIeK-
TPOKOATY/IALUY C IOCTOSHHBIM OPOIIeHHeM KOHIIOB
Koary/saTopa crepwibHbIM pacTBopoM NaCl 0,9%.
[Tnactuka gedexra, KaKk U B IIepBOH I'pymIle Manu-
€HTOB, IIPOBOJIJIACH C UCIIOIb30BAHUEM AyTOXPAIIA
VITHOM PAKOBUHEL U ayTOdaCIUY IO paHee OIHCAH-
HOU METO/IUKE C IOTIOJTHUTETbHOU 06pabOTKOM 30HbI
IUTACTUKU KJIeeBBIM KOMITOHeHTOM Duracel, ncnomb-
3yeMbIM B HEMPOXUPYPTrUUECKOU MPaKTUKe /IS rep-
MEeTHU3aI[uU TBEP/IOW MO3TOBOK 000I04KHU. KileeBbIM
KOMITOHEHTOM CO CTOPOHBI MaCTOUAQIBHOM MOJIOCTH
IIOKPHIBAJIACh IIOBEPXHOCTH XPAIIEBOU IUIACTHUHKH,
YCTAHOBJIEHHOH Cy6AypanbHO, U Aajee YKPHIBAIACh
ayrodacruei. JlaHHad MeTOAUKA IPUMEHIACH
y 3 marueHToB C TpaBMoOH, y 3 marueHToB ¢ XI'CO,
y 1 manueHTa ¢ OnmyXoJblo.

Haubosee ciokHOe JiedeHUE OBUIO B TPEThel
IpyTIe MalleHTOB, Y KOTOPHIX OBLIO I'PEIKEBOE BhI-
nAYMBaHue 000JI0YEK U BEI[eCTBA MO3ra B IOJIOCTh
CpeZHero yxa C IUKBOpeel miu 6e3 1 y KOTOPBIX pas-
Mep AedekTa 110 faHHBIM KT-cKaHMpOBaHUSA IIPEBhI-
wast 10 MM. DTy rpynny COCTaBWIX 3 MaljeHTa Io-
cie TpaBMel, 27 nanueHToB ¢ XI'CO, 11 manueHToB ¢
ormyxonaMy. Ha 0CHOBaHMY HAIINX UCC/IEZOBAHUH U
JAHHBIX PETPOCIIEKTUBHOTO aHAIN3a 6 CIydaeB pe-
nuauBa MOI' y paHee onepUpPOBAHHBIX MAIIUEHTOB,
KCKJII0Y9a/Iach BO3MOXKHOCTD IIPUMEHEHUs CTaHAaPT-
HBIX METOAUK 3aKPBITHS KOCTHBIX AedekToB CYS
(ommcaHbI B IEPBBIX IBYX I'PYIIax). Bo-mepBbix — 1o
MIPUYHHE TOTO, YTO NP OOJBITNX ZlePpeKTaxX HeZOCTa-
TOYHO YIIPYI'OCTH ayTOTKaHEN IIPOTHBOCTOATH BHY-
TPUYEpEeTHOMY JaB/I€HUIO, BO-BTOPHIX — HEBO3MOXK-
HO YCTPaHUTh OOJIbIIME KOCTHBIE I€PEKTHI, a TAKKE
HeoOXOZIMMO pa300IleHue TN CIyXOBBIX KOCTOUEK
VISl aZIeKBaTHOM OSKCIIO3UIUU TMPOOJEMHON 30HBI
npu gedeKTax, pacloJIOKeHHBIX B IIepeHEM SIIH-
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accepted methods using the plates of the auricle
autogenous cartilage and the temporal muscle graft.
The autogenous cartilage plate was laid from the
side of the mastoid cavity in such a way that the
edges of the cartilage were brought over the edges
of the bone defect epidurally. The autogenous fascia
of the temporal muscle was placed from the side of
the mastoid cavity on the surface of the established
autogenous cartilage plate with overlapping of
the edges of the bone defect. The criterion for the
consistency of plastic defect was the absence of
deformation and bending of the installed cartilage,
that is, it had to retain its original shape. This method
was used in 58 patients (14 with trauma, 38 with
chronic suppurative otitis media, and 6 with tumors).

Patients with defect sizes also not exceeding 9
mm, but with complications in the form of liquorrhea
or MEH (second group), also used a behind-the-
ear approach, a transmastoid approach. During the
operation, the hernial sac in the middle ear cavity
was isolated from the surrounding tissues and cut
off together with the altered brain matter in the
mode of bipolar electrocoagulation with constant
irrigation of the coagulator ends with a sterile saline
solution. Plastics of the defect, as in the first group of
patients, was carried out using autogenous cartilage
of the auricle and autogenous fascia according to
the previously described technique with additional
treatment of the plastics area with the Duracel
adhesive component used in neurosurgical practice
to seal the dura mater. The adhesive component from
the side of the mastoid cavity covered the surface
of the cartilaginous plate, installed under the dura
mater, and then covered with autogenous fascia. This
technique was used in 3 patients with trauma, in 3
patients with chronic suppurative otitis media, and 1
patient with a tumor.

The most difficult treatment was in the third
group of patients who had a hernial protrusion of
the membranes and brain matter into the middle ear
cavity with or without liquorrhea, and in whom the
size of the defect, according to CT scanning, exceeded
10 mm. This group consisted of 3 patients after
trauma, 27 patients with chronic suppurative otitis
media, 11 patients with tumors. Based on our studies
and data from a retrospective analysis of 6 cases of
MEH recurrence in previously operated patients, the
possibility of using standard techniques for closing
bone defects of the middle cranial fossa was excluded
(described in the first two groups). Firstly, because,
with large defects, the elasticity of the autograft
is not enough to resist intracranial pressure, and
secondly, the impossibility of eliminating large bone
defects, as well as the need to uncouple the chain of
the auditory ossicles for adequate exposure of the
problem area with defects located in the anterior
epitympanum. For this purpose, our Center has
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trMranyMme. C 3TOH Ilebl0 B HalleM LeHTpe ObLT
YCOBEPUIEHCTBOBAH U BHEJAPEH B KIMHUYECKYIO
MPAaKTHUKY KOMOMHUPOBAHHBIH ZIOCTYII C MHOTOCJIOH-
HOU TUTACTUKOM KOCTHBIX 1e(pEKTOB BUCOYHOMN KOCTH
6oee 10 MM.

CyIIHOCTD IPUMEHSAEMOTO MeTO/a 3aKII0YaeTCs
B ciiefytomeM. IToz o6IuM HapKO30M ZIyTO0Opa3HbIM
pa3pe3oM IPOU3BOAWIH AOCTYII K COCIIEBUAHOMY OT-
POCTKY U Uelllye BUCOYHOM KOCTH (puc. 5). B cinydasax
JINKBOPEeU IPOU3BOAMIACH YCTAHOBKA JIIOMOATHHOTO
JpeHaKa W HaTKUBAICA a/[eKBATHBINA JTMKBOPOOT-
TOK B T€UeHHe 3 CyTOK II0CJIe OIlePaIiH.

[To xomy omepanuy 4depe3 3TOT Ke OIepPallOH-
HBIA JOCTYI MPOU3BOAWICA 3a00p ayTOTKaHeH —
60JbIIION pparMeHT Gpaciiy BUCOYHOHN MBIIIITBI Pa3-
Mepamu 6 x 6 cM U ayToxpsl] pa3mepamu 2,5 x 2,5 cm
n3 o6yacTy dYally YINHOH pPaKOBUHBL. 3ayIIHBIM
TPaCMaCTOUAIBHBIM JOCTYIIOM BBIITOJHSIN aHTPO-
MAaCTOMAIKTOMHUIO JTHOO C yAaTeHreM 3aJJHel CTeHKH
HapY»KHOT'O CJIyXOBOTO IIPoXoza (eciu He yAassaiach
paHee), sub0 Cc ee coxpaHeHHeM (II0 BO3MOXKHO-
cTH). BopaMu BEITTOHANIN aKKyPAaTHOE CIVIAXKUBAHYE
KOCTHBIX KpaeB TpeIaHAI[MOHHOW II0JIOCTH, IIOCIIe
9Yero, KaxK IPaBWIO, BU3YAIN3UPYIOTCS aHATOMUYe-
CKre 00pa3oBaHUSA — TOPU3OHTAJIBHBIN IMONYKPYX-
HBIM KaHaJ, MHMpaMUZAIbHBIA OTPOCTOK, OKHA Ja-
OupUHTa, CIyxoBasg TPyba, XOJ] KaHala JIUIEBOTO
HepBa. B cirydasax 3amoHeHNA peTPOTUMITaHATbHBIX
OTZIeJIOB IPBDKEBBIM BBIIIAYNBAHUEM MO3TOBBIX 060-
JIOUEK TIPOU3BOAWIACH JalbHEHIIas OTCernapoBKa
IPBDKEBOrO MeINIKa OT CHAsSHHBIX C HUM OKPYXKaro-
UX TKaHel (pyOlioBasi, TpaHYJAAIMOHHAA TKaHb).
Yepes omepaniOHHBIN JOCTYII BHIIOIHSAIACH TIOIBH-
COYHAs YeTHIpeXyroyibHasg KPaHWOTOMMS pa3Mepa-
MU 4 x 5 cMm. JIjis1 9TOrOo I1ara 0ObIYHO UCIIOIb30BaIN
KPaHMOTOM; OZHAKO, eCIM WHCTPYMEHT OBUT Hezo-
CTyIleH, KPaHHOTOMUSA BBIIOJHANIACH C IOMOIIBIO
60poB. [Ipu KpaHMOTOMHUU HCIIOIB30BAIN PEXY-
i 60p cpeaHero (3 MM) pa3mepa, U, KOTZa TBep-
Jas Mo3roBasg 00O0JIOYKAa HauyMHalIa IPOCBEUYUBATH
CKBO3b IUTACTUHKY KOCTH, 60p 3aMeHsIN MaJIeHbKUM
(2 mMm) ammasHbeiM. OpUEHTUPHL U TIOJIOXKEHNE Tperna-
HAIIMOHHOTO OTBEPCTUSA CJIeAYIOIINe: HMKHUM Kpant
€ro Iocje KpaHWOTOMHH [JO/DKEH HaXOAUTBCA Ha

SaywHsii gocTyn

f \ |
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improved and introduced into clinical practice a
combined approach with multilayer plastics of bone
defects of the temporal bone more than 10 mm.

The essence of the applied method is as follows.
Under general anesthesia, an arcuate incision was
made to access the mastoid process and squamous
of the temporal bone (Fig. 5). In cases of liquorrhea,
lumbar drainage was installed and an adequate
CSF outflow was established within 3 days after the
operation.

During the operation, through the same surgical
access, autografts were taken — a large fragment of
the fascia of the temporal muscle measuring 6 x 6 cm
and autogenous cartilage 2,5 x 2,5 cm from the area
of the auricle bowl. An antromastoidectomy was
performed using the behind-the-ear transmastoid
approach, either with the removal of the posterior
wall of the external auditory canal (if not removed
earlier) or with its preservation (if possible). The
burs performed accurate smoothing of the bony
edges of the trepanation cavity, after which, as a
rule, anatomical formations were visualized — the
horizontal semicircular canal, pyramidal process,
labyrinth windows, auditory tube, course of the facial
nerve canal. In cases of filling the retrotympanic
sections with hernial protrusion of the meninges,
further separation of the hernial sac from the
surrounding tissues (cicatricial, granulation tissue)
soldered toitwas performed. A4 x 5 cm infratemporal
quadrangular craniotomy was performed through
the operative approach. For this step, a craniotome
was usually used; however, if an instrument was not
available, the craniotomy was performed using burs.
For craniotomy, a medium-sized (3 mm) cutting
bur was used, and when the dura began to shine
through the bone plate, the bur was replaced with
a small (2 mm) diamond bur. The landmarks and
position of the trepanation foramen are as follows:
its lower edge after craniotomy should be at a level
above the zygomatic process and the temporal line at
least 5 mm, the trepanation foramen itself should be
located two thirds in front and one third behind the

Puc. 5. CxeMaTU9eCKOe N300paKeHe OCYILIECTBIEHNUS
Jocryma
Fig. 5. Schematic representation of access
implementation
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YPOBHE BBIIIIE CKYJIOBOI'O OTPOCTKA M BUCOYHOH JIH-
HUU He MeHee 5 MM, CaMO TpellaHaI[MOHHOEe OTBEP-
CTHe JOJDKHO PacIioyaraThCs Ha /IBe TPETU BIIepeau
U Ha TPeTh 033/ MO3UINU HAPYKHOI'O CIIyXOBOT'O
npoxoga (puc. 5). 3aTeM KOCTHBIHN JIOCKYT OTAEJSIN
OT TIOZITIEXKATIEH TBePAOH MO3TOBOM 000JI0YKHY, 130e-
ras [OBpeXeH!s ocIeHel. BElmnieHHas KOCTHAsA
IUTACTUHKA IOMeIlasach B GU3UOIOTHMYECKUN pac-
TBODP U IIpeOTBpAlleHus ee BBICHIXaHUA. [laymee
[IPOU3BOAIIIACH PEBU3MA 30HBI KOCTHOTO JedeKTa
CYA ¢ AByxX CTOpOH, CHadasnaa CcO CTOPOHBI MacCTOU-
JANTBbHOM IIOJIOCTH, 3aTeM dYepe3 TpelaHaIIOHHOe
OTBepCTHE [T0C/Ie KPAHUOTOMUH. /IJIs1 STOr0 TBEPAYIO
MO3rOBYI0 OOOJIOUKY OTBOJYUIM MeAWAThHO ILITIaTe-
JIeM, ompefensin Kpas gedekra. [Tocie aTOro rpsl-
YKEBOH MEIIOK C U3MEHEHHBIM MO3T'OBBIM BEIIeCTBOM
BMeCTe ¢ 000JI0YKaMH OTCEKAJU B PEXKUME OUTTOIAD-
HOH 3JIEKTPOKOATYIAMH C ITOCTOSTHHBIM OPOIIeHH-
€M KOHIIOB KOaryJasiTopa CTepWIbHBIM PacTBOPOM
NaCl 0,9%. IlpousBogmiach IOATOTOBKA ayTOTKA-
Heli, KIeeBBIX KOMIIOHEHTOB UM aJUIOTeHHBIX TPaHC-
IUIAHTATOB K MHOT'OCJIOMHOM TutacTuke. CO CTOPOHBI
TPENaHAI[OHHOI'O OTBEPCTHA SIHAYPAIBHO YKIa-
AbiBasy rpadT Gaciuy BUCOYHON MBIIIITBI, Pa3MePhl
KOTOPOTO IIePeKpPHIBAIN pa3Mephl JedeKTa, Mocie
STOro rpadT IImaTegeM OTAABIUBAIN MeAHATbHO
BMecTe ¢ TMO. Co CTOPOHBI TpenaHallMOHHOTO OT-
BepCTUS YKJIAJBIBAIM BBIMWIEHHYIO II0 pa3Mepam
JedeKTa KOCTHYIO IUIACTHUHKY «OCTEOMATPHUKCA*»,
OJlHA CTOPOHA KOTOpOro obpaboraHa 60pOM TaKHUM
06pa3om, YTOOBI IUIONIAb OJHOM CTOPOHBI IJIACTHUH-
KU ObUIa 6OJIBIIE IPYTOH, YTO MO3BOJISIO YCTAHOBUTD
IUTACTUHKY «OCTEOMATPUKCa» B KOCTHBINA edeKT 110
THUITY «IIPOOKMU», YZIOCTOBEPUBIINCH B €€ HaJeKHOH
¢ukcanuy. Co CTOPOHBI COCLIEBUIHOM IIOJIOCTH JO-
[IOJIHUTEIBHO 30HY ZiedeKTa YKPhIBAIH IUIACTUHKOMN
ayToxpslla pa3MepoM, COOTBETCTBYIOIINM pa3Mepy
nedexTa. Jlanee co CTOPOHBI COCLIEBUHOT'O OTPOCTKA
30HY ZedeKTa Mpyu HeoOXOAUMOCTH 00pabaThIBaIU
CUHTETUYECKUM, abCOPOUPYEMBIM /IByXKOMITOHEHT-
HBIM T€PMETHUKOM /IJIsI TBEPJOM MO3TOBOM 00O0JIOUKU
(Duracel) v moBepx HEro packKJabIBaIu €lle OAUH
rpadT BUCOYHOU MBIIIIIBI (pHC. 6).

AyTOKOCTHOU TJIACTUHKOU ITPOU3BOJUIIOCH ILIA-
CTHYECKOe 3aKPhITHe TPENaHAIOHHOTO OTBEPCTHUS
CpeHEN YepernHOW SIMKH, IIaCTUHKA (GUKCHUpOBa-
JIach K KOCTHBIM KpasM TPellaHAlMOHHOTO OTBep-
cTtua 2-3 mBaMM U3 KeTryTa. [lepes aTUM B MecTax
CIIMBAHUA KOCTHBIX KpaeB MaJeHbKUM OOPOM BBHI-
CBEPJIMBAINCh OTBEPCTUA I IIPOBEAEHUS depe3
HUX KeTTyTa. AyTOKOCTHAs IUIACTHHKA YKJIAJBIBA-
Jlach Ha MECTO TaKUM 00pa3oM, YTOOBI ee Kpasd MaK-
CUMAaJbHO NMPUKACAIUCH K KPAsIM KOCTHOTO JIOXKe JIJIs
XOpOIllell OCTEOMHTETPAIINY; B TeX YIaCTKaX, I7e He
yIaBaJIoCh JOOUTBHCSA IUIOTHOTO KOHTaKTa, QHUKca-
LM [IPOBOANIACH C ITOMOIIBIO TYOKU CypAKUIIeIa
Y HaJKOCHHUYHO-MBIIIEYHOTO JIOCKyTa. Ha Bpemsa
IepeKphIBaIN JIOMOATBHBINA JpeHaX U IIPOBeZe-
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position of the external auditory canal (Fig. 5). Then
the bone flap was separated from the underlying
dura mater, avoiding damage to the latter. The sawn
bone plate was placed in a saline solution to prevent
it from drying out. Further, the bone defect area of
the middle cranial fossa was revised from both sides,
first from the side of the mastoid cavity, then through
the trepanation hole after craniotomy. To do this, the
dura mater was removed medially with a spatula,
and the edges of the defect were determined. After
that, the hernial sac with the altered brain matter
along with the membranes was cut off in the bipolar
electrocoagulation mode with constant irrigation
of the ends of the coagulator with a sterile saline
solution. The preparation of autografts, adhesive
components, and allografts for multilayer plastics
was carried out. On the side of the trepanation hole,
the temporal muscle fascia graft was placed above
the dura mater, the size of which overlapped the size
of the defect, after which the graft was pressed with
a spatula medially together with the dura mater. On
the side of the trepanation hole, a bone plate of the
Osteomatrix* sawn out according to the size of the
defect was placed, one side of which was processed
with a bur in such a way that the area of one side
of the plate was larger than the other, which made it
possible to install the Osteomatrix plate into the bone
defect according to the "plug" type, making sure its
secure fixation. From the side of the mastoid cavity,
the defect zone was additionally covered with an
autogenous cartilage plate, the size corresponding to
the size of the defect. Further, from the side of the
mastoid process, the defect zone, if necessary, was
treated with a synthetic, absorbable two-component
sealant (Duracel) for dura mater, and another
temporalis muscle graft was laid on top of it (Fig. 6).

An autogenous bone plate was used for plastic
closure of the trepanation hole of the middle cranial
fossa, the plate was fixed to the bony edges of
the trepanation opening with 2-3 catgut sutures.
Before that, holes were drilled with a small bur in
the places where the bone margins were sutured
to pass the catgut through them. The autogenous
bone plate was placed in place in such a way that
its edges were in maximum contact with the edges
of the bone bed for good osseointegration; in those
areas where it was not possible to achieve a tight
contact, fixation is carried out with the help of
a sponge of the Surgicel and a periosteal muscle
flap. The lumbar drainage was temporarily blocked
to control the tightness of the plastic defect for
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HUS KOHTPOJII T€PMETUYHOCTH IUIACTUKHU AedeKTa
Ha TIpeJMeT JUKBOPEH. BBITONHAIN 3aBepIIAOINye
3Tarbl PEKOHCTPYKITUH 3BYKOTIPOBOASAIIEN CUCTEMBI
CpeHEro yxa — OCCUKY/IOIUTACTUKA M MUPHUHTOILIA-
cTtuka. TaMIlOHaZa yxa reMOCTaTHYECKUMU TyOKa-
MH. TTocsie 4ero orneparmoHHast paHa IMoCJA0WHO YIIy-
Basiach. OCHOBHBIE 3TAIbl OTIEPAIUHU TIPECTABIEHBI
Ha puc. 6. [TalMeHT epeBOAWICA B TPOIBHOE OT-
nenenue (1o mokasanuaM B nanaty OPUT) moz ganb-
Helllee HaOIIO/IeHNEe MEAUIIMHCKUM IePCOHAIOM.
[TpOMHCHIBAJICS TIOCTETbHBIN PEXKUM C IIPUTTOAHATHIM
TOJIOBHBIM KOHIIOM B T€YeHUE 3 CYTOK, CTOJBKO JKe

Ocreomaypuxe

Puc. 6. OcHOBHBIE 3Talbl IIACTUKY Gonbiux AedexktoB CUS ve-
pe3 KOMOMHUPOBAHHBIH OCTYTI
Fig. 6. The main stages of plasty of large defects of the SCN
through the combined access

* OcreoMaTpUKC (KOPTUKAJIbHO-TyOuaTele OJIOKU pas3ind-
HBIX Pa3MepoB) — OGMOKOMIIO3UIIMOHHBIM MaTepuaa — BbICOKO-
OYMIIEHHBIN KOCTHBIM MaTPUKC C COXPAaHEHHBIMU KOJTare HOBBIM
Y MUHepaJbHBIM KOMIIOHEHTAaMH U IPUPOSHOM apXUTEKTOHU-
KoM, aQpUHHO-CBA3AHHBIX KOCTHBIX c[Al' He MeHee 1,5 Mr/cm3.
OCTEKOHZYKTUBHBIE U OCTEOMHJYKTHBHBIM IIOPUCTHIN OHOMa-
Tepuas Jis 3alloHEHUS 06beMa KOCTHOTO JedeKTa WIN I0JI0-
ctu. U3bupaTenbHoe cBsidbiBaHMe KocTHBIMU CIAl' (cynbdaru-
pOBaHHBIE IVIMKO3aMUHOIIMKaHbI) TpomboiutoB kpoBu (TK)
[I03BOJISIET CO37IaTh XUMHYECKU (UKCHPOBAHHYIO, CTabWUIbHYIO
koHLeHTpanuio TK Ha MaTepuase, HeMeZJIEHHO 3aIlycKas KacKaz
peakuuii GopMHPOBaHUSA KOCTHOTO MaTPUKCa, 6e3 ONOTHUTENb-
HBIX MaHUITYJIAMH C KPOBBIO IallMeHTa. MaTepuas XxapaKTepusy-
eTcsl BBICOKOM OMOCOBMECTHMOCTBIO C KOCTHOW TKaHblo. Huskas
AHTUTE€HHOCTb, He UMMYHOT'€HeH. DTO 75% IruZipoKcuanarur, 25%
KOJUITAaeH M KOCTHbIE CyIbdaTHPOBAHHBIE INIMKO3aMUHOITIMKAHBI
(cTAD) He menee 1,5 mMr/cm — B Buze KPOIIKY, YUIICOB, I'PaHyI
1 6JIOKOB.
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liquorrhea. The final stages of reconstruction of the
sound-conducting system of the middle ear were
performed - ossiculoplastics and myringoplastics.
Ear tamponade with hemostatic sponges was
done. After that, the operating wound was sutured
in layers. The main stages of the operation are
shown in Fig. 6. The patient was transferred to the
specialized department (according to indications in
the intensive care unit) under further supervision
by the medical staff. Prescribed bed rest with a
raised head end for 3 days, the same amount was
performed exfusion of cerebrospinal fluid through

Puc. 7. AkcuanpHasA U KOpOHapHas IMPOeKIUH BUCOYHBIX KOCTel
MAIMeHTKH /IO U Ha 3-U CYTKU I0CJIe IPOBEAEHHOTO XUpypruyde-
CKOT'0 JIeUeHHs 110 pPa3paboTaHHOHN MeTOANKe
Rice. 7. Axial and coronary projections of the patient’s temporal
bones before and on the 3rd day after the surgical treatment
performed according to the developed technique

Puc. 8. OTosHAOCKONMYECKasA KaPTUHA IIPABOTO yXa IallMeHTKU

(puc. 1) gepes 1,5 roga nocse IpoBeZIeHHOTO XUPYPrUIeCKOro Je-

yeHUA. VIcxoz ieyeHus — oHasA SIHePMU3AIHA OllepalliOHHON

MIOJIOCTH, OTCYTCTBYE JTUKBOPEU U IPHKEBOTO BHITYNBAHUSA 060-

JIOYEK U BeIecTBa MO3Ta, COCTOATENBPHOCTh HEOTHMIIAHATbHOMU
MeMOpaHBbI:

1 - ayrodacuuanbHEIN JIOCKYT TUMIIAHAIBHOTO OT/AENA; 2 — SIIUAEePMHU3UPO-
BaHHBIN MaCTOPI,Z[aJ[beIIl/JI OTAEeI; 3- SHMBPMHSHPOBaHHbIﬁ Yy49acTOK 30HBI
IUIACTUKU KocTHOro gedekra CHA
Fig. 8. Otoendoscopic picture of the patient’s right ear (Fig. 1)
1,5 years after the surgical treatment. The outcome of treatment
is complete epidermisation of the operating cavity, the absence
of liquorrhea and hernial protrusion of the membranes and brain
matter, the consistency of the nontympanic membrane:

1 - autofascial flap of the tympanic region; 2 — epidermal mastoid section;
3 — epidermal area of the zone of plasty of the bone defect of the SCF
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MMPOM3BOAWIACH 3KCY3Hs TUKBOPA Yepe3 JIoMOab-
HBIN IPEHAX CO CKOPOCTHIO He bosee 200 MJI/CyTKH.
Ha 3-u cyTku 1toM6aIbHBIN JPeHAK YAAISICA.

PesynbpTaThl HCCIeA0BaAHUA

BrImrcka HanMeHTOB M3 CTAIlMOHAPOB BHE 3a-
BHUCHUMOCTH OT IPUMEHSAEMbIX METOZOB XUPYyprude-
CKOTO JIEYeHHs OCYUIECTBJIACh IIOCHE YAATIEeHUA
TAMIIOHOB M3 yXa U CHATHA IOCTIEeONePAIMOHHBIX
IIBOB Ha 7-9-e CyTKHU Iocje onepauuu. IlanuenTam,
V KOTOpBbIX ObUIa MHOTOCJIOHHAs IUTacTHKa Jedek-
Ta Yepe3 KOMOMHUPOBAHHBIN JOCTYII, HA 3-U CYTKHU
[IPOBOZAMIACH KOMITBIOTEpHAsA TOMOrpadus BHCOY-
HBIX KOCTeH JJIs1 KOHTPOJIA MOJOXEeHUs IUIACTUHKH
ocTeoMaTpUKca B 30He IIaCTUKH (puc. 7).

JlampHelillee BeZleHNe TaKUX IAI[UEHTOB aMOy-
JIATOPHO HUYeM He OTJIMYaJIOCh OT HAI[eHTOB, KOTO-
pBIe ITepeHeCIN PaZUKaIbHYIO OIlepaIyio Ha yXe 110
[IOBO/Iy XOJIeCTEATOMEBI WJIM HOBOOOPa30BaHUA CpeJ-
Hero yxa. IIpollecc 3aXKUBJIEHUSA Yy BCEX IPOTEKa
TUIIYHO C WCXO/IOM B IOJHYIO STIUAEPMHU3ALNI0 Ma-
CTOMZIATTPHOTO ¥ TUMIIQHAJBHOTO OTZAEeNoB (puc. 8)
OTIepaliOHHOM MTOJOCTH.

[ToBTOpHbIE Omepanyy IIPOBOAYINCH He paHee
yeM 4epe3 12 mecaues nmanueHtaM ¢ XI'CO u xoie-
CTeaTOMOU B IeIIX MOBTOPHOW CaHAIMU IIpU He-
00XOZVMOCTH WIN NPOBEAEHUA CIYXYTydIIaoiero
STama XUPYprudeckoro JieYeHUs TaKOW KaTeropuu
nanueHToB. KOHTpOIbHBIE JTydeBble METOABl HCCTIe-
ZIOBaHUA IIPOBOAWIN Yepe3 1 roz ¢ MOMeHTa omepa-
uH. OIeHUBAaeMbIMU KPUTEPUAMHU 3D HEKTUBHOCTU
y BCEX paHee MpOJIeYeHHbIX OOJBHBIX OBLIU: OTCYT-
CTBUE pelUJVBa TPbDKEOOPA30BaHUA 000JIOYEK U
BBIIITYMBAHUSA BEIIeCTBA MO3Tra B IIOJIOCTh CPEJHETO
yXa U OTCYTCTBHE OTOJMKBOpeU. Bce omepmpoBaH-
HbIEe TanueHTH ¢ Zepexktamu CYS u MOT BUCOYHOU
KOCTH HaXO/IWUIKCh II0Z HabmozieHneM ot 1 10 5 et B
3aBHCHMOCTH OT CPOKOB Ollepalny 3a nepuoz c 2014
o 2019 roz. Hu y ofHOTr0 M3 nanyeHTOB ocJIe Mpo-
BeJIEHHOT'O XUPYPTrUIecKOro JedyeHns He OBUI0 OTMe-
YeHO pelU/NBa JUKBOPeU U/WIN IIOBTOPHOTO I'PhI-
JKEBOTO BBHIIIAYNBAHUA 000I0YEK U BelecTBa MO3ra
B CcpefHee yXO, B TOM YHCJIe U ¥ TeX 6 MalleHToB,
KOTOpBIE OIIePHPOBAINCH HAMH ITOBTOPHO.

3akJro4eHue

Heo6X0ANMOCTh XUPYPrUYecKOT0 BOCCTAHOBIIE-
HUSA IeJIOCTHOCTY KOCTHOHM CTEHKU MeXK/Ty MO3I'OBBIM
BeI[ECTBOM, ero 000JI0YKaMH U IIOJIOCThIO CPEJHETO
yXa, KOHTaKTHUPYIOIIEero C OKpY»Karollel cpeoi de-
pe3 CIyxoByI0 TpyOy U Hapy>KHBIH CIyXOBOU IIPOXO/,
(mpu Hanmuuuwm nepdoparuy 6apabaHHOU MepenoH-
KH), He TI0/IBepraeTcs COMHEHUIO. [IpakTiyecKy pe-
[IEHHBIM fBJISIETCSA BOIIPOC BBIOOPA XUPYPrUIeCKOT0
[I0AX0ZIa Y MAI[UEHTOB B I[eJIAX NPEAOTBPALIEHUA pe-
nuauBa 3ab0s1eBaHusA, MPOPWIAKTUKYA BHYTPUMO3-
rOBBIX OCJIOKHEHWH, CcaHalUW yXa W COXPaHEeHUs
WIN BOCCTAHOBJIEHUS, 110 BO3MOXKHOCTH, CIyXOBOH
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the lumbar drainage at a rate of no more than 200
ml/day. On the 3rd day, the lumbar drainage was
removed.

Results

Discharge of patients from hospitals, regardless
of the methods of surgical treatment used, was
carried out after removal of tampons from the ear
and removal of postoperative sutures on days 7-9
after the operation. Patients who had multilayer
plastics of the defect through the combined approach
underwent computed tomography of the temporal
bones on the 3rd day to control the position of the
Osteomatrix plate in the plastics area (Fig. 7).

The further management of such patients on an
outpatient basis was no different from patients who
had undergone radical ear surgery for cholesteatoma
or a neoplasm of the middle ear. The healing process
in all proceeded typically with an outcome in complete
epidermization of the mastoid and tympanic regions
(Fig. 8) of the operating cavity.

Reoperations were performed no earlier than 12
months later in patients with chronic suppurative
otitis media and cholesteatoma with the aim of
redebridement, if necessary, or a stage of surgical
treatment for the improvement of hearing of
this category of patients. Follow-up imaging was
performed 1 year after the operation. The evaluated
criterion of effectiveness in all previously treated
patients was the absence of recurrence of herniation
of the membranes and brain matter into the middle
ear cavity and the absence of CSF otoliquorrhea. All
operated patients with defects of the middle cranial
fossa and MEH of the temporal bone were under
supervision for 1 to 5 years, depending on the timing
of the operation for the period from 2014 to 2019.
After the surgical treatment, none of the patients
had a relapse of liquorrhea and/or repeated hernial
protrusion of the membranes and brain matter into
the middle ear, including those 6 patients who were
operated on by us again.

Conclusion

The need for surgical restoration of the integrity
of the bone wall between the brain matter, its
membranes, and the middle ear cavity, which
contacts the environment through the auditory tube
and the external auditory canal (in the presence of
perforation of the tympanic membrane) is not in
doubt. The issue of choosing a surgical approach in
patients to prevent recurrence of the disease, prevent
intracerebral complications, debride the ear and
preserve or restore, if possible, the auditory function
is practically resolved. Of course, such a choice
should be in favor of minimally invasive techniques,
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¢byHKIMU. Be3ycioBHO, TaKOW BHIOOD OKEH OBITH B
I0JIb3y MaJIOWHBA3UBHBIX METOJHUK, KOTOPHIE TTOKa-
3aJu CBOKO 3(GGEKTUBHOCTD TIPH 3aKPHITUN HEOOJTD-
mux fgedpekToB. [Ipu 60X gedpeKTax 3TOT BEIOOD
ZIOJDKEeH OBITh HaIlpaBJieH Ha IMPaBWIbBHBIA MOAO0D
OIEPAIMOHHOIO /IOCTYIA C BO3MOXHOCTBIO COYETa-
HUS TPAHCMACTOW/]ATBHOTO U TPaHCKPaHUAIbHOTO
IyTel, MO3BOJISIONMX IIPOBOAUTD aIeKBATHYIO PEBU-
3UI0 KpaeB 30HbI pa3pyllieHus KOCTHOM CTEHKU U Ha-
JIEXKHYIO ITACTUKY ZieheKTa CO CTOPOHBI KaK MOJIOCTH
CpEeZHETO yXa, TaK ¥ Yepera.

BbeiBOIBI

[Tpu XUPyprudecKoM JIeYeHUH MallleHToB C Jie-
dexktamu CYS U IpBIKEBBIM BBIIAYMBAHUEM 000-
JIOUEK WIN BellleCTBa Mo3ra uepes edeKT B cpeiHee
VXO ZIJIS1 IPaBHJIBHOTO BEIOOPA TAKTUKU HEOOXOUMO
PYKOBOZICTBOBAThCA pa3MepaMH U JIOKaJIu3anuei
nedekra.

[lpu Hamuuuu gedekTa MeHee 9 MM U OTCYT-
CTBUU JINKBOPeHN HEOOXOANMO HCIIONIb30BaTh TPAHC-
MAaCTOWJAJMBHBIN IIyTh M IIPOBOAUTH IUTACTUKY Jie-
dekTa ¢ UCIONb30BAHUEM AyTOTKAHEH (ayTOXpAII,
ayrodaciys).

[lpu Hammuuu Jedekta MeHee 9 MM U JIMKBO-
pUM ¢ MeHUHTO3HIedamonene wik 6e3 Hero HeoO-
XOAUMO TIPMMEHATHh TPAHCMACTOWJANbHBIN IIyTh U
[IPOBOZUTD IUIACTUKY JedeKTa C HCIIOIb30BAHUEM
ayToTKaHel (ayroxpsil, ayrodaciyus) W KIEeeBBIX
KOMITOHEHTOB, IPUMEHAeMbIX B HeHPOXUPYPIUH IS
repmetusanuu TMO.

[Ipu nr06bIX AedekTax Gomee 10 MM Jaxe Mpu
OTCYTCTBUH JINKBOPEU HEOOXOAMMO TPUMEHATH KOM-
OMHUPOBAHHYIO TEXHUKY IMOAX0Ja K 30HE JedeKTa
Yepe3 COCLEBUJHBIM OTPOCTOK U CPEJHIOI0 Yepell-
HYIO IMKY C UCIOJIb30BAHUEM ayTOTKAHeN, KJIeeBbIX
KOMITOHEHTOB U QJUIOT€HHBIX TPaHCILIAaHTATOB.

ABTOpBI 3agBIAAIOT 00 OTCYTCTBUU KOHQIIVK-
Ta UHTEPECOB.

which have shown their effectiveness in closing small
defects. In case of large defects, this choice should be
aimed at the correct selection of the surgical approach
with the possibility of combining the transmastoid
and transcranial pathways, allowing for adequate
revision of the edges of the area of destruction of the
bone wall and reliable plastics of the defect both from
the side of the middle ear cavity and the skull.

Summary

In the surgical treatment of patients with middle
cranial fossa defects and hernial protrusion of the
membranes or brain matter through the defect into
the middle ear, for the correct choice of tactics, it is
necessary to be guided by the size and localization of
the defect.

In the presence of a defect of less than 9 mm and
the absence of liquorrhea, it is necessary to use the
transmastoid pathway and carry out plastic surgery
of the defect using autografts (autogenous cartilage,
autogenous fascia).

In the presence of a defect of less than
9 mm and cerebrospinal fluid with or without
meningoencephalocele, it is necessary to use the
transmastoid approach and carry out plastic surgery
of the defect using autografts (autogenous cartilage,
autogenous fascia) and adhesive components used in
neurosurgery to seal the dura mater.

For any defects more than 10 mm, even in
the absence of liquorrhea, it is necessary to use a
combined approach to the defect zone through the
mastoid process and the middle cranial fossa using
autografts, adhesive components, and allografts.

The authors declare no conflicts of interest.

JINTEPATYPA/ REFERENCES

Verma R. Meningoencephalocele of the middle ear cleft: Three tier management. Indian J Otolaryngol Head Neck
Surg. 2006 Oct; 58(4): 378-80. https://doi.org/10.1007/BF03049601.

Nahas Z., Tatlipinar A., Limb C. J., Francis H. W. Spontaneous meningoencephalocele of the temporal bone: clinical
spectrum and presentation. Arch Otolaryngol Head Neck Surg. 2008 May; 134(5):509-18. https://doi.org/10.1001/
archotol.134.5.509

Salonen R., Paavola P. Meckel syndrome. J Med Genet. 1998 Jun;35(6):497-501. https://doi.org/10.1136/
jmg.35.6.497

Chiriac D. V., Hogea L. M., Bredicean A. C., Rednic R., Nussbaum L. A., Hogea G. B., Grigoras M. L. A rare case of
Meckel-Gruber syndrome. Rom J Morphol Embryol. 2017;58(3):1023-1027. [PubMed].

Guthoff R., Klein R., Lieb W. E. Congenital cystic eye. Graefes Arch Clin Exp Ophthalmol. 2004 Mar;242(3):268-71.
Epub 2003 Dec 16. https://doi.org/10.1007/s00417-003-0820-8

Naples J. G., House J. W., Wycherly B. J. Epitympanic meningoencephalocele presenting as a growing middle ear
mass. Ear Nose Throat J. 2016 Jul;95(7):E39-40. [PubMed].

Riehm S., Veillon F. [Intracranial complications from ENT infections.] J Radiol. 2011 Nov;92(11):995-1014. [Article
in French]. https://doi.org/10.1016/j.jradio.2011.08.004

38 2021;20;5(114)



Poccuiickad oropuHosapuHrosorusa/Russian Otorhinolaryngology SCIENCE ARTICLES

8. Neely J. G., Kuhn J. R. Diagnosis and treatment of iatrogenic cerebrospinal fluid leak and brain herniation during
or following mastoidectomy. Laryngoscope. 1985;Nov;95(11):1299-300. https://doi.org/10.1288,/00005537-
198511000-00001

9. OpBuH A. /lronHebup. JlyueBasa AuarHocTuka. OTOPUHONAPUHTOIOIUA: Tep. ¢ aHmL. M.: ME/Inpecc-undopm, 2013.
360 c. [Ervin A. Dyunnebir. Luchevaya diagnostika. Otorinolaringologiya: per. s angl. M.: MEDpress-inform, 2013.
360 p.]

HNudopmanusa 06 aBTopax

[Jlna6 Xaccan Moxamaz Ay — ZOKTOpP MEJUIIMHCKUX HayK, IVIaBHBIA HAyYHBI COTPYAHUK HAayYHO-KJIMHUYECKOTO OTZesa 3a-
6oeBaHMit yxa, HallnoHa/IbHEIA MEeAUIIMHCKUN HUCCIe0BaTeNbCKUN LeHTp oTopuHonapuHroaoru ®MBA Poccun (Poccus, 123182,
MockBa, Bonokonamckoe 1mocce, 4. 30, cTp. 2); e-mail: Hasandiab@mail.ru

ORCID: https://orcid.org/0000-0001-5337-3239

Kopssakos Bacunuii CepreeBud — JOKTOp MEeAUIIMHCKUX HayK, IVIABHBIN HAyYHBIN COTPYAHUK HayYHO-KIMHUYECKOTO OTZesa 3a-
6oeBaHMit yxa, HallnoHa/IbHEIA MEAUIIMHCKUN UCCIe0BaTeNbCKUN LeHTp oTopuHonapuHroaoruu ®MBA Poccun (Poccus, 123182,
MockBa, Bonokomnamckoe mocce, . 30, cTp. 2); e-mail: Korvyakov56@mail.ru

ORCID: https://orcid.org/0000-0001-7328-7899

MuxaneBud AHTOH EBreHbeBuY — KaHAUAAT MEAUIIMHCKUX HayK, MIaAUINN HaydHbIN COTPYHUK HayYHO-KJINHUYECKOTo OT/esa
3aboseBaHui yxa, HarmoHaIbHbBIN MeUIIMHCKUI UCCIeZ0BaTeNbCKUH 1eHTp oTopuHonapuHronoruu ®MBA Poccuu (Poccus, 123182,
MockBa, Bonokomnamckoe mmocce, . 30, ctp. 2); e-mail: MikhalevichAE@mail.ru

IMamuanHa Osibra AJleKcaHAPOBHA — KaHAWJAT MeAUIMHCKUX HayK, 3aBeAyollas OTAeJeHNeM OTOPUHOIApUHronoruu (3abo-
JneBaHul yxa), HalmoHanbHBIN MeAUIIMHCKUN HCCIeZoBaTeNbCKUN 1IeHTp oTopuHonapuHronoruu ®MBA Poccuu (Poccus, 123182,
MockBa, Bonokonmamckoe 1occe, 4. 30, cTp. 2); e-mail: Olga83@mail.ru

ORCID: https://orcid.org/0000-0002-3608-2744

< Xacan Bunan CaMuX — acIMpaHT HayYHO-KJIMHUYECKOTO OTZesa 3abomeBaHuil yxa, HalmoHaIbHbIN MeJUIIMHCKUH HCcie-
JIOBaTeIbCKUM 1eHTp oTopuHonapuHronoruu PMBA Poccuu (Poceus, 123182, Mocksa, Bonokonamckoe moccee, 4. 30, cTp. 2); e-mail:
MikhalevichAE@mail.ru

Information about the authors

Khassan M. A. Diab - MD, Head of Clinical Research Department of Ear Diseases, National Medical Research Center of
Otorhinolaryngology FMBA of Russia (30, bld. 2, Volokolamskoe Shosse, Moscow, 123182, Russia); phone: 8-919-101-33-00, e-mail:
hasandiab@mail.ru

ORCID: https://orcid.org/0000-0001- 5337-3239

Anton E. Mikhalevich — PhD, Junior Researcher, Scientific and Clinical Department of Ear Diseases, National Medical Research
Center of Otorhinolaryngology FMBA of Russia (30, bld. 2, Volokolamskoe Shosse, Moscow, 123182, Russia); e-mail: MikhalevichAE@
mail.ru

Korvyakov Vasilii S. - MD, Chief Scientific Officer Clinical Research Department of diseases of the ear, National Medical Research
Center of Otorhinolaryngology FMBA of Russia (30, bld. 2, Volokolamskoe Shosse, Moscow, 123182, Russia); e-mail: Korvyakov56@
mail.ru

ORCID: https://orcid.org/0000-0001-7328-7899

Paschinina Olga A. — PhD, Head of the Branch Clinical Research Department of diseases of the ear, National Medical Research
Center of Otorhinolaryngology FMBA of Russia (30, bld. 2, Volokolamskoe Shosse, Moscow, 123182, Russia); e-mail: Olga83@mail.ru

ORCID: https://orcid.org/0000-0002-3608-2744

< Samikh Khasan B. — Postgraduate student of the Scientific and Clinical Department of Ear Diseases, National Medical Research
Center of Otorhinolaryngology FMBA of Russia (30, bld. 2, Volokolamskoe Shosse, Moscow, 123182, Russia); e-mail: MikhalevichAE@
mail.ru

2021;20;5(114) 39

DA130)03U1.ID]0UL.L0J0 DADYSIISSOY



