Bulletin of the International Scientific Surgical Association

Vol.2, N. 1, 2007

MMM aHaJoraMu, TO BHIHO, 4To KomroHeHT Matlab Neural
Network Toolbox © The MathWorks, Inc. xoTe 1 o0yiazaer
BCEMH BBILICHICPEUHCIICHHBIMH JJOCTOMHCTBAMM, HO SIBIISIETCS
OUYCHb TPOMO3AKHM (TI0 3aHMMaeMOMY MECTy Ha IHCKe) U
TpeOyeT OONBIIMX ammapaTHBIX PECypCcoOB, TaK KaK Mpeaoc-
TaBJISIET €Ile MHOTO IPYTrHX (HE HYXHBIX HEHpOCETH) BO3-
MoxkHOcTeHd. [1o cpaBHEHUIO C JAHHOM CHUCTEMOM NOTEHIHAN
nporpamMm NeuroPro © I{aperopoaues B.I'. [5] u Deduc-
tor © BaseGroup Labs [6] orpanudeH ero pa3paboTUYHUKaMH,
KOTOpBIE HE OCTABHJIM BO3MOXHOCTEH I10JIb30BATEIISIM MOJIH-
¢unmpoBath, gopabarhiBaTh M IepepabaTeiBaTh €ro Mo
CBOM KOHKPETHBIC LICJIH.

JlanHas cucTeMa JErKo OBICTPO W 0e3 JUIIHUX CHCTeM-
HBIX 3aTpaT MO3BOJUT peUIaTh pa3IM4YHbIE IIOCTaBJICHHEBIC
ey B 001acTH HelfpOMH(OPMATHKH, YTO COKOHOMHT 3HAUH-
TEJIHYIO YacTh BPEMEHH U jaeHer. IIpocras B MCIIOIB30Ba-
HUM ¥ OCBOGHHMH OHa OyJeT IOHATHA, KaK HAaYMHAIOIIUM
paboTath B 3TOH 00nacTH, Tak U npodeccuoHazam, KOTOpbIe
HaiJIeT B Heil O4eHb MHOTO CPE/ICTB VIS a/lalTallii CUCTEMbI
nof 6ojee crienu(pUIHbIEC HYKIBL.

brnarozapyM 3a HEOLICHHMYIO IMOMOLIb U MOPAJbHYIO
HOAJIEPKKY JOKTOpa (HM3MKO-MAaTeMaTHUECKUX HayK, IPo-
(eccopa, 3aBemyromero kadeapoit BOIIOM KIIU COY,
Cnabko Buramms BacunbeBuua, kaHaugata TEXHHYECKHX

D.V.Kolyamkin, A.V.Shamshurin

HayK, poueHra, Jlyouma Buxropuio BuxropoBHy M nokropa
MEIUIMHCKUX Hayk, npodeccopa, Komaposckux Eneny Hu-
KOJIaeBHY.
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THE CROSS PLATFORMING ARTIFICIAL NEURAL NETWORK SYSTEM BASED ON COMPUTER SCRIPTING
LANGUAGE TO BE USED IN MEDICAL DIAGNOSTIC
Polytechnic Institute Federal State Institution of Higher Education “Siberian Federal University”

ABSTRACT:

Krasnoyarsk, Russia

An Expert System for medical diagnostics is developed. The system is implemented with the help of artificial neural net-
works. A key feature is the use of scripting language. The advantage of this system is that it is easy to change structure, which

allows to modify it for specific needs .
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0.B.Kopones, M.B.KoxyxoB

BITUAHUE TA30O0OBPA3HOIO O30OHA U
MArHUTO-UHO®PAKPACHO-JIASEPHOIO U3NYYEHUA HA PEFEHE-
PATOPHbIE NPOLIECCbI B PAHAX Y XXUBOTHbIX
HA ®OHE CAXAPHOIO AUABETA

Boeunno-meouyunckuii uncmumym, Huowcnuti Hoeeopoo, Poccus

ABCTPAKT

TUYECKOU CIONbL 8 KTUHUYECKUX YCTI0BUSIX.
KiioueBble cjioBa

ouabemuyeckas cmona, O30H, Maenumo—qubpaKpacno—/zas’epnoe usjydernue

B skcnepumenme dokazana spdexmusHocms KOMOUHUPOBAHHO20 NPUMEHEHUs. 030HA U MACHUMO-UHPPAKPACHO-
JIA3ePHO20 UBNYHEHUs 8 IeYeHUU ONUMENbHO He3aANCUBAIOWUX PaH Ha (hoHe caxaprozo ouabema. Ymo mocem no3eo-
UMb NPUMEHUMb OAHHbBIL MemOoO eUeHUs PaH U 5138 Y OONIbHBIX C SHOUHO-HEKPOMUYECKOU POPMOL CUHOPOMA Ouabe-

e

Cungpom numabermdeckorr cromel (CAC) — omHO 13
CaMBIX Cepbe3HBIX OCIOKHEHUH caxapHoro nquadera (CI), He
3aBUCAIIEe OT BO3pacTa U Iojla OoJbHOro, THMa auabera u
ero jmTtensHocTy. [Ipu CJl moBbImaeTcs pucK TpaBMaTH3a-
UM HIWKHUX KOHEYHOCTEH, M 3aMEUISFOTCS MPOLECCHl 3a-
KUBJICHUS JTIOOBIX MOJyYEHHBIX MOBPEXAEHUI. DTO CBA3aHO
¢ nrabeTHYecKol MoJuHeponaTueil, KOTOpOil CBOHCTBEHHbI
HapyIICHNE YyBCTBUTEIBHOCTH HIDKHHX KOHEYHOCTEH, He-
tdhopmanus crom, GopmMupoBaHHE 30H H3OBITOYHOTO JaBIIC-
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HUS Ha CTOIE M CHIDKEHHE 3aIIUTHBIX CBOWCTB KOXH, Hapy-
HIeHHe MepU(eprIecKoro KpoBoOOpaIleHus 1 UMMYHHUTETA.
Kpome nonuneiiponaruu, npu CJI yacto pa3BuBaeTcs aTepo-
CKJIEPO3 COCYZIOB HIKHHMX KOHEUHOCTEH, NPUBOASALIMA K
CHIDKEHHMIO B HUX apTepPHAILHOTO KPOBOTOKA M Pa3BHTHIO
UIIEMUH MATKHMX TKaHeil. KpaifHuM BbIpa’keHHEM XpOHHYE-
CKOM apTepuanbHONl HENOCTATOYHOCTH HMKHMX KOHEUHO-
creil aBisercs raHrpeHa. [IpoGiema medeHus OOJBHBIX C
C/IC maneka ot cBoero pemieHus. [109TOMy MOMCK HOBBIX
3G PEKTUBHBIX CIIOCOOOB M METOJOB JICUCHHS TaKUX OOJb-
HBIX SIBJISIETCS BECHMa aKTyaJIbHBIM.

Bce Gosbliee 3HaueHHEe B MECTHOM JIEYEHHU OOJIBHBIX C
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MabeTHYeCcKOol CTONOM 3aHUMAIOT METOAUKH MECTHOTO TIPH-
MeHeHus 030Ha. Ha ceromHs HeoCTaTOYHO MOJIHO pa3pabo-
TaHbI TEXHOJIOTHMH MECTHOTO MPUMEHEHUS 030HA U MPUMEHE-
HUS MarHATO — MH(QPAKPACHO — JTa3ePHOTO M3ITydYECHUs, IPH
KOMOWHHPOBAHHOM MECTHOM TIPAMEHEHHH KOMILIEKCHOM
030HOTEpANuy U MarHuTO — MH(PaKpacHO — JIA3epHOTO U3-
JIy4eHHs B pa3ngHble (a3bl paHEeBOTO IIpoIecca.

Taxum 00pa3oM, HIMEIOTCS BCE OCHOBAHHUSI 0OPaTUTHCS K
HayYHOMY HM3y4YEHHIO JAHHOT'O BOIPOCA.

Lenso uccnenoBaHust sABUIIACh pa3paboTKa U IKCIEPH-
MEHTaJIbHOE 0OOCHOBAaHUE BO3MOXKHOCTH KOMOMHHPOBAHHO-
TO IPIMEHEHHSI 030HOTEpaNuy ¥ MarHUTO — HH(PAKPacHO —
JIa3epHOTO M3ITydYeHUs B JEUCHHM OONBHBIX C CHHIPOMOM
IMabeTHIeCKON CTOIIBI.

Hcxonst u3 BBIIIE M3JI0)KEHHOTO MBI COWIM BO3MOKHBIM
HCIIOJIb30BATh B KAUECTBE DKCIIEPUMEHTAIBHOW MOJIEIN KOXK-
HBIE PaHbl, IPOTEKAIOIIUE Y )KUBOTHBIX Ha (h)OHE aIIOKCAHO-
BOro jauabera. AJIOKCaH TOTOBHJCS HEMNOCPEICTBEHHO IIe-
pel MPUMEHEHHWEM U BBOJIUICS OJHOKPAaTHO B KOJIHYECTBE
0,2 Mt 15 % pacTBOpa Kak10My KHBOTHOMY .

CrycTs CyTKH TOC/€e BBEICHHS yKa3aHHOH O3Bl Tpera-
para, pa3BUBaJach CTOIKas MOJENb caxapHOro auabera.
Hammaue nmabera monrBepkaanoch 1abOpaTOpHBIMU ITOKa-
3aTesIMH YPOBHSI TUIIOKO3BI B KPOBH, T'MCTOJIOIMYECKHMH
HCCIICAOBAHUSAMH IT0JDKEITYIOUHOM JKeIe3bl, MTO3BOJISIOLIMMH
Hanbosee JOCTOBEPHO OMPENETUTh HATMIKE JIECTPYKTUBHBIX
MIPOLIECCOB B OCTPOBKOBOM alMapare Mo KeTy J0UHON xKere-
351, @ TAKXKE BU3yaJIbHBIM HAOIIOICHUEM 3a KUBOTHBIMIL.

B ycnoBusix omepamuoHHOW ¢ COOJIOACHHEM IIpaBHI
ACENTHKH 110J] Y(PUPHBIM HapKO30M, ITOCIIE TIPEABAPUTENBHOM
006paboTKH ONepanoHHOTO 1OJIst 5% CIUPTOBBIM PACTBOPOM
Hoza, )KUBOTHBIM HAaHOCWIIHChH Pe3aHbIe OKPYTJIbIE IIIOCKOCT-
HBIE KOXKHBIE PaHbI CKaJIbIleJieM B 00JacTH CIIMHBI, THaMeT-
pom 20 MM H mIomaasio paBHoi 3,14£0,31 cm 2.

ITpn u3ydeHnn pereHepaTopHOro Mmpouecca B AMUTETBHO
HE3aXXMBAIOLIMX PAHAX MPU MOHWKEHHOM HMMYHHTETE OBLIO
BoeIMosTHeHO 80 sKcrepuMeHToB B 8 rpymmax mo 10 KuBOT-
HBIX: | Tpynma — 370pOBbIE€ KUBOTHBIE C IIOCKOCTHBIMHU
OKPYTJIBIMU PaHaMM; 2 TpyNna — 3T0POBBIC JKUBOTHBIC C
IUTIOCKOCTHBIMH OKDPYTJIBIMM paHaMH C BO3JCHCTBHEM Ha
paHBI Ta3000pa3HOro 030HA; 3 TpyIMIa — 3J0POBbIE KUBOT-
HBIE C IUIOCKOCTHBIMH OKPYIJIBIMH paHaMHU C BO3JCHCTBHEM
Ha paHbl MarHUTO-UH(PPAKPACHO-JIA3EPHBIM H3ITydeHHeM; 4
rpyIna — 370pOBbI€ KUBOTHBIE C INIOCKOCTHBIMU OKPYTJIBI-
MH paHaMH U KOMOMHUPOBAaHHBIM BO3JIEHCTBHEM HA PaHEHOI
MIPOIECC 030HOM M MAarHUTO-MH(PaKpacHO-Ia3epPHBIM H3Iy-
YeHHEeM; 5 TpyNna — >KUBOTHBIE C OKPYIJIBIMHU IJIHTEIIHHO
HE3aXXHMBAIOLIMMH PaHaMH Ha (OHE aJUIOKCAaHOBOTO auadera
(KOHTpPOJIB); 6 TpyIIIa — >KHBOTHBIE C OKPYIJIBIMH JUIUTEIb-
HO HE32)XUBAIOIIMMH paHaMH Ha ()OHE aJUIOKCAaHOBOTO JHa-
Oera c BO3xeiicTBHEM Ha paHBl Ta3000pa3HbIM O30HOM; 7
TpyIIa — >KABOTHBIE C OKPYTJIBIMU JUTUTETBHO HE3aKHBAIO-
[OIMMH paHaMHu Ha (oHe aITOKCaHOBOTO AnadeTa ¢ BO3ACHCT-
BHEM HA PaHBl MAarHUTO-NH(PAKPACHO-TA3CPHBIM H3ITyICHHU-
eM; 8 rpymnmna — >KUBOTHBIC C OKPYTJIBIMH JJIHTEIBHO He3a-
KHBAIONIMMH paHaMH Ha ()OHE aJUIOKCAHOBOTO IHadera C
KOMOMHHMPOBAaHHBIM BO3IEHCTBHEM Ha paHbI ra3000pa3HBIM
030HOM ¥ MarHUTO-uH(PaKpacHO-IA3EPHBIM H3IIyYCHHEM.

BosgelicTBue Ha paHbl 71a00pPaTOPHBIX JKUBOTHBIX Mar-
HUTO — uH(ppakpacHo — nasepusiM (MUJI) nsnyuenuem,
MIPOBOJMIIOCH, HAYMHAS C MIEPBOTO JHSA SKCIIEPUMEHTA, Yepe3
CYTKH HOCIIE€ HAHECEHUS PaH, Hepel 3TUM, KPBICHI ONBITHBIX
TPYIII IOMENIAINCH B CHEUANBHBIA KoHTelHep. O0ryueHue
MIPOBOJMIIOCH €XEIHEBHO, IPH 3TOM JUIHTEIBHOCTH BO3ICH-
CTBHSl COCTaBIIsUIa 2 MHHYTHI, MOIIHOCTh CBETOAMOZOB 60

MBT, wacrora 50 I'u, TepMuHanm npu 3TOM pacroiarajics
HETOCPEACTBEHHO Haj paHoW Ha pacctosHud 0,2 ¢M OT KO-
KU

O30HUpPOBaHUE paH MPOTOYHBIM CIIOCOOOM Yy Jaboparop-
HBIX )KABOTHBIX HAYWHATIOCH C IEPBOTO JHS SKCIIEPUMEHTA, 1
MIPOBOJIMIIOCH €KEJHEBHO IO IIOJHOTO 3aKUBJIEHWs. PaHbI
0o6myBanu ra3000pa3HBIM 030HOM C KOHIIEHTparueil 5 Mr/i
Ha BBIXOJIE M3 ammapara M CKOPOCTBIO IOTOKa rasza 1 J/
MHHYTY 110 25 MHHYT €XeaHEeBHO. JKHBOTHBIE BO BpeMsi 00-
pabOTKH paH 030HOM HAaXOJWJIMCh B CIEIMAILHOM KOHTEH-
Hepe.

AJNNOKCAaHOBBI AHA0eT OTATOINAI TCUCHHE perapaTHB-
HBIX HPOIECCOB, 3aMEJISUT OUUILEHUE PaH, POCT TPaHyISAINi
W JAIBHEHIIYI0 SHHUTENH3alHUI0 PAaHEBOH IIOBEPXHOCTH Y
KpBIC KOHTPOJIBbHOH rpynmsl. Ha BTopoii nens nocie Hanece-
HYsE OOJILHOMY JKUBOTHOMY KOHTPAKIHs €€ OblIa BBIpa)KeHa
HE3HAYMTENBHO U 3a HEIEJNIO IUIOMIA/b PaHbl YMEHbIIAIach
numb Ha 7-9% oT ncxomHoi BenuuuHbL. PaHa mokpsiBanachk
(UOPUHO3HBIM HAJIETOM, KOJIUYECTBO OTIENSEMOTO C paHe-
BOI IOBEPXHOCTH yBenMUUBaiock. C 7-9 cyTOK Ha4MHAIOCh
OUHIICHHE PaH OT HAIETOB M HEKPOTHUYECKUX TKAaHEH, Mpo-
Lecc 3aXHUBJIEHHS YCKOPSUICS, O0Opa30BBIBAJICSA CTpPYII, IO
KOTOPBIM U IIPOUCXOAMIIO JaNbHelIee 3a)KUBIICHHE PaHEHO
TIOBEPXHOCTH.

Crpyn, KaKk IpaBHJIO, OBLT PBHIXJIBIM, JIETKO YAAISUICS C
obpa3oBaHueM BsUIO rpaHyiupytomero aedekra. OreHka
PE3yNbTaTOB HKCIEPHMEHTOB B CIydasX ATUTEIBHO HE3aXKH-
BAIOIMMHU paHAMH OCYIIECTBIISIIACH [T0 BHEITHEMY BHIY PaH
1 CPOKaM X OYHINEHUS OT HEKPOTHYECKHX TKaHEH, MOsBiIe-
HUIO M OTTOPKEHHIO CTPYHA. YUHTHIBAIM TAKKe aKTUBHOCTH
pOCTa TPpaHyJISIMOHHOM TKaHMU, HAadajlo SIUTENN3AIH CPOKU
TIOJIHOTO 32)KUBJICHUS] PaHEBOH IOBEepXHOCTH. OTMevann
MOJIBMKHOCTE JKHUBOTHBIX, MX IIOBEJCHYCCKHE PEAKIMU BO
BpEMsl BO3JCHCTBUS O30HOM U BO3ACHCTBHSA MAarHUTO-
nH(ppaKpacHoO-JIa3epHbIM H3ayueHHeM. OJHOBPEMEHHO IIpo-
BOJMJIOCH M3MEPEHUE CTENEHU KOHTPAKIHMH PAHEHOTO Je-
¢dexTa B nuHammke. M3mepenue paneBoro nedekra B mpo-
Iecce pereHeparyy JUIMTEIbHO HEe3aKUBAIOIINX PaH IPOBO-
mock o Metoay JI.H.ITomoroit (1942) wa 5, 7, 10, 14, 20
CYTKH C OIIPEAEICHHEM BEIUYUHBI OTHOCHTEIHHOTO yYMEHb-
nieHus pasmepoB panbl 1o ¢opmyine B.C. Ilecuanckoro
(1976).

IIpu Bo3melictBuM o030HOM u MMII - n3nyueHueMm Ha
PaHBbl y 37I0POBBIX KHUBOTHBIX OUHUIIEHHE PAHEBON MMOBEPXHO-
CTH y XHMBOTHBIX | rpymnmel cocraBmio - 9,6+0,2 cytok; 11
rpymsl - 4,024+0,2 cyrok; III rpynmst - 5,2+0,23 cyrok; [V
rpynmnsl - 2,9+0,2 cyrox; V rpymnel - 14,7+1,3 cyrok; VI
rpynmnsl - 9,83+1,2 cyrok; VII rpynmsr - 11,08+1,2 cyTok;
VIII rpynnel - 6,62+1,1 cyrok. Ilonnas snuTenusanus pase-
BOW MOBEPXHOCTH COCTaBMJIA VISl KMBOTHBIX | rpymmsl -
20,5 + 0,8 cytok; II rpynmer - 14,02 + 0,2 cytok; III rpymmst
- 15,78 £ 0,4 cytok; IV rpynmsr - 13,25 + 0,1 cyrok. Ilpu
BO3JICHCTBHUY HA PaHbI Y )KUBOTHBIX C AIIOKCAaHOBBIM JHabe-
TOM TIOJTHAS STUTEIN3AINS PAHEBOH MOBEPXHOCTH COCTABUIA
UL KUBOTHBIX V rpymnmsl - 48,76 + 0,6 cyrok; VI rpymnmsl -
39,55 + 0,4 cyrok; VII rpynnsr - 43,52 + 0,6 cyrok; VIII
rpynmsl - 34,41 £ 0,5 cyrok. Bo Bcex rpynmax BbISIBICHO
cratucTudecku 3HaunMmoe (p<0,001) ymeHblIeHne ruomaim
PaHBbI B ONBITHBIX IPYMIAX 10 CPABHEHUIO C KOHTPOJIbHBIMH.

IIpu Bo3aeiicTBun o3oHoM 1 MWJI — usnydenuem y 310-
POBBIX XHMBOTHBIX M KUBOTHBIX C aJUIOKCAHOBBIM AMa0ETOM
10 CPaBHEHMIO C KOHTPOJBHBIMU TPYMIIaMHU, YCKOPEHUE pe-
MapaTUBHBIX MPOLECCOB B paHaX JOCTOBEPHO YBEIHMUMBACTCS
B 1,5 pa3a, 9TO MOJET IT03BOJIUTH IIPUMEHHUTH JaHHBIH METO]
JICYCHUs] PaH B KIIMHUYECKUX YCIIOBUSIX.
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INFLUENCE OF GASEOUS OZONE AND MAGNETIC - INFRA-RED - LASER RADIATION ON REGENERATION
PROCESSES IN WOUNDS AT ANIMALS OF THE DIABETES
Military-medical institute, Nizhni Novgorod, Rusia

ABSTRACT:

In experiment efficiency of the combined application of ozone and magnetic-infra-red-laser radiation in treatment is proved
is long not healing wounds on a background of a diabetes. That presumes to apply the given method of treatment of wounds and
ulcers at patients with purulent form of a syndrome diabetic foot in clinical conditions.

Key words:

diabetic stop, ozone, magnetic-infra-red-laser radiation
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MINIMALLY INVASIVE TECHNIQUE FOR THE MANAGEMENT
OF INTRAVENTRICULAR TENSION PNEUMOCEPHALUS

Department of neurosurgery Moscow regional scientific-research clinical institution, Moscow
*Department of radiology Smolensk State Medical Academy, Smolensk
Russia

ABSTRACT

Key words:

Tension intraventricular pneumocephalus is associated with increased intracranial pressure, blockage of cerebro-
spinal fluid circulation and causes rapid neurological deterioration requiring emergent intervention. We present a
case that illustrates the principles of innovative minimally invasive technique for the management of pneumocephalus
complicated by asymmetric hydrocephalus, in light of cerebrospinal fluid pathophysiology and dynamics.

Tension intraventricular pneumocephalus, hydrocephalus, cerebrospinal fluid dynamics

Introduction

Pneumocephalus is referred to the presence of air in the
brain. It may be caused by traumatic injury of the skull bone
[8], surgery [2], infection [5], radiation [1], or neoplasm [9].
It is estimated that head injury and cranial surgery accounted
for 74% cases of pneumocephalus, and tumors for 23% [7].
Tension intraventricular pneumocephalus, a rare form of
pneumocephalus, is the presence of intraventricular gas un-
der pressure. It is associated with increased intracranial pres-
sure and causes blockage of cerebrospinal fluid (CSF) circu-
lation, requiring emergent surgical intervention [3, 4, 9].
Various surgery techniques have been used for the manage-
ment of pneumocephalus [1, 3, 7]. We present a case where
innovative minimally invasive technique was used to treat
this life-threatening intracranial complication.

Case report

In 21 May, 2004 an 11 year-old male presented to the
neurosurgical department with complains of severe intermit-
tent headache, nausea, vomiting, dizziness and unsteady gait
for 2 months. On admission, the patient was conscious, ori-
ented, emotionally liable, and aggressive. Neurological ex-
amination revealed symmetrical hyperactive deep tendon
reflexes, impaired upward gaze, positive Rombergs sign and
unclear execution of finger-nose test on the left. Ophthalmo-
scopy showed edematous discs of both optical nerves. Com-
puterized tomography (CT) revealed pineal body tumor with
compression of the aqueduct of Sylvius. The third and lateral
ventricles were sharply dilated with marked periventricular
edema (Fig. 1 a, b).

Surgery was performed in 2 June 2004 and involved
trepanation of the posterior cranial fossa and infratentorial
approach, removal of the pineal body tumor utilizing ultra-
sound destructor, bipolar coagulation, microscope and micro-
surgical technique. The tumor growth was infiltrative and it

Contact Information:
Dr. Pavel Krotenkov
E-Mail: krotenkov@mail.ru

Fig. 1. Preoperative CT of the head: a — pineal body tumor
with compression of the aqueduct of Sylvius; b — third and

lateral ventricles are sharply dilated with marked periven-

tricular edema

was removed within visual borders. During the operation
passage of CSF was restored. Subsequent histology identified
the lesion as germinoma.

Intensive gemostatic and metabolic therapy was con-
ducted post-operatively. However, the patient became pro-
gressively lethargic. Repeated CT revealed bilateral intraven-
tricular pneumocephalus and occlusive hydrocephalus (Fig.

o

b
Fig. 2. Postoperative CT of the head: a — bilateral intraven-
tricular pneumocephalus and occlusive hydrocephalus; b —
asymmetric left sided intraventricular pneumocephalus with
midline shift, and «air-belly sigh; ¢ — complete resolution of
pneumocephalus with a VP shunt in situ.
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