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[ MMOMBI — 3TO NEPBUYHbIE
OMNyXOnu ronoBHOMO MO3ra,
ncxogqawime
HenocpenCcTBEHHO U3
roNoBHOMO Mo3ra u
pa3BuBaroLnecsa 3
HenpornuanbHbIX NNu
rMuanbHbIX KNETOK.

OHu BXOoOATb B
. reTeporeHHyo rpynny,
- MMEIOLLLYIO
HEMpoaKToaepMarnbHoe
NpoucCxoXxaeHue.




Knaccupukaumus

OO1IenprUHATON M yIOOHOM SIBISIETCA KJIACCU(PUKAIIUA TITHAIBHBIX OImyXoserd BecemupHoi
OpraHu3aluy 3/IpaBooxXpaHeHus. B 0CHOBY 3TOM KiIaCCHU(UKAIIMH JIETTIA YETHIPE MOP(HOIOTHUECCKUX
NpU3HAKa: s/IepHas aTUNus, (UTrypbl MUTO30B, MUKPOIIPOIH(eparys 3HI0TEINS U 00J1acTh
HEKPO30B:

* | cTenenp 3710KaueCTBEHHOCTH (J00pOKaueCTBEHHAs OIyXO0JIb): MIJIOUTapHas acTPOIUTOMAa

II cTenieHp 3710KAYE€CTBEHHOCTHU (OJIUH MTPU3HAK 3JI0KAYECTBEHHOCTH, KaK IPAaBUJIO KJIETOYHAs
atunus): nuddysHas acrporroMa (GUOPUILIApHAs, TPOTOIIa3MaTHYECKasl, TEMUCTOLIMTApHAs )

III cTeneHp 3710KAYE€CTBEHHOCTH (JIBa MPU3HAKA U3 TPEX, UCKIII0Yasi HEKPO3bl): aHAIJIACTHYECKas
aCTpPOIIUTOMA

IV cTemnens 30KkaueCTBEHHOCTH (TPU WM YEThIpE MPU3HAKA, HO 00s13aTeIbHO HATMINE HEKPO3a):
MyJIbTU(OPMHAs [IKo0IacToMa

Taxsxe mIMoOMBbI MOXKHO Pa3AeUThb MO JIOKaIW3aluu (10 OTHOIICHUIO K HAMETY MO3KEYKa) Ha JBE
IPYINIbL: CYOTEHTOPUATBHBIE U CYyITPATEHTOPUATBHBIE.
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PucyHok 6. MunouutapHas actpountoma.

B npoexkuuu IV xenypgoyka suadyanmaupyercs HosoobpasosaHue
CMELLAHHOIo CTPOEHUSA, UHTEHCUBHO HAKanIMBaloLLee KOHTPacTHoe
BELeCTBO.

A. - AkcnanbHasn KT.

B. - AkcnansHan T2-s3seweHHas MPT.

B. - AkcuanbHas T1-s3sewenHas MPT.

I. — AkcnanbHasn T1-s3BeweHHas MPT C KOHTPACTHLIM yCUNEHUEM.

PucyHok 8. Muoma kpbilum cpeaHero mosra.

Ha akcmnanbHon KT B npoekuumn 3agHnx otaenos |l xenynoyka smuay-
anuanpyertca o6bemMHoe M30NNoTHOCTHOE obpasosanue, |l xenyno-
yek n 6okosble xenynoukun rmapouedansHo pacwupens. Ha MPT ao
¥ NOCNE BHYTPUBEHHOr0 KOHTPACTHOIO YCUNEHUNA BbIIBNSETCA Ony-
XONb YETBEPOXO/IMHON NNACTUHKK 683 NPU3HAKOB HaKOMNIeHU KOH-
TPacTHOro BewecTsa.

A. - AkcnanbHasn KT.

B. - AkcnansHas MPT.

B. - AkcunanbHas MPT C KOHTPACTHbLIM YCUNEHUEM.

I. — CaruttanbHas MPT C KOHTPACTHBIM yCUNEHUEM.




Tabnuua 3 Hanbonee vacrteie NpoRBAEHNM

Table 1. Glioma Grading Scale. KAUHHYECKMX CUMNTOMOB.

Grade | Characteristics KAWHUUECKI NPORBAEHNE: Nﬁ ("m %
I Slow growing cells
Obwemoaropan CHMNTOMATUKA 61 100%
Almost normal appearance -» 90
Least malignant CyAOpOXHBIe NPUNAAKA 39 57
Usually associated with long-term survival AdaTnueckne Hapylienme 8 8312
II Relatively slow growing cells Nape3w 24 35, 35
Slightly abnormal appearance BHyTpUYepenHan runepreHsns 23 [35,33
Can invade nearby tissue Viamenenne Ha rasHom Axe
Sometimes recur as a higher grade ATPOGMA ANCKA IPUTENBHOTO HepBa -4 6,66
III Actively reproducing abnormal cells 38CTON ANCKA 3PUTEALHOMO Hepea 15 [2222

Abnormal appearance
Infiltrate normal tissue
Tend to recur, often as a higher grade

IV Rapidly reproducing abnormal cells

Very abnormal appearance

Area of dead cells (necrosis) in center
Form new blood vessels to maintain growth




[ Tnodbnacrtoma

* OMNYXO0J1b BbICOKOW CTEMNEHU 3110Ka4eCTBEHHOCTU, COCTaBNAoLLas
OKOJ10 NOMOBUHbI BCEX aCTPOLIMTOM; CyrnpaTeHToOpuaribHasi onyxonb
4aCTO BCTPEYAETCA Y B3POCIbIX N ABMNSETCA CaMblM
pacnpocTpaHeHHbIM NepBUYHbIM HOBOObpaszoBaHmem LIHC (12-15%).

« Hayano nposiBNeHnst KNMMHU4YECKNX CUMNTOMOB OObIYHO KOPOTKOE: A0
yCTaHOBIEHUS AMarHo3a npoxoguT meHee 3 mec. [porHos npu
rmmobnacTtome Ypes3BblHaMHO NITOXON. TONbKO 8—12% NaLUMeHTOoB

XXMBYT 2 rofa Nocne yCTaHOBNEHNS AMarHo3a, Takke BbiICOKa YacToTa
peunanBUpoOBaHMS.

* [MnobnacTtoma yalle Bcero BO3HUKaET B CyOKOpTUKanLHOM benom
BelllecTBe BUCOYHOW Jonu (31%), Hepeako ¢ BoBneyeHnem 6enoro
BelllecTBa NOOHOM O0NKU, Hann4YneM y4acTKOB HEKPO3a,
KPOBOU3STUSIHUI N pacnpOCTPaHEHMEM Ha KOpPY Mo3ra.



PucyHok 3. lrnmno6nacroma.

Ha yposHe Ten 60K0BbIX Xenyao4koB MO3ra B Npasow 3aaHenobHo-
TeMeHHON obnacTu onpenenseTcs BHYTPUMMO3rosas onyxons 6onb-
LWMX pasMepoB, reTeporeHHoro CTPOeHusa ¢ O6WMPHBIM LEeHTpanb-
HbIM HEKPO30OM U CONUAHLIM KOMnoHeHTtoM. Ha MPT oTmevaercs
KOMMNpPeccus Xenyaoykos Moara. 30Ha HeKpo3a BbIrsaauT SPKon Ha
T2-s3seweHHON MPT. MHTEHCUBHOE KOHTPAcTUpOBaHue njioTHOW
yactu HoBooOpasosaHua Ha MPT € KOHTpacTUupoBaHuem.

A. - AkcnanbHas KT,

B. - AkcnanbHan T2-s3sewenHas MPT,

B. - AkcnanbHana T1-s3sewenHas MPT,

I. — AkcnanbHas T1-3sewenHan MPT € KOHTPACTHbIM YCUNEHUEM.

* Pagnonornyeckn BHeLWHUN BUa
OTpaXkaeT rmcTorornyeckme
0CODEHHOCTU B BUE HEKPO3a,
KPOBOU3MNNAHUA U HEOBACKYyNgpusaLunu.

rilaccuyeckuu n Hamboree 4yacTo
BCTPEYalLMNCS BHELLHUN BU
rmmobnactomsbl npu KT nnu M
BKIHOYaET 0OLLIMPHOE nonyLuapHoe
reteporeHHoe obbemMHoe 0bpasoBaHue
C LeHTpanbLHO pacrosioXXeHHbIM
HEKPO30M, KONbLIEBbLIM YCUITEHNEM U
6ONbLLIMM Yy4aCTKOM Ba30reHHOro oteka.
Kansunukaunsa sBcTpedaeTcs peako v
MOXET yKa3blBaTb Ha BO3HMKHOBEHME
rmmobracTtombl U3 rmnomMel bonee
HWU3KOW CTEeMNeHN 3110Ka4eCTBEHHOCTH.
YacTo BCcTpeyaroTcs y4acTKN HEKPO3a U
KpoBOU3NnaHus. I'pu nccnegoBaHnm C
KOHTPACTHbIM yCUrieHnem bornee 4yem B
90% cny4aeB BbIABNAETCA HakonneHme
KOHTPACTHOro BeLlecTBa, OObIYHO B
BMAeE KonbLa HenpaBulibHOW oOpMbI, HO
NHorga B BUAe y3roBOW CTPYKTYpPHbI



Onyxonuv 3agHen YepenHou AMKA

» 3agHAs YepenHaa amka (34A) Hanbonee 4acTo 9BNAeTCA MECTOM
rnokanun3auuu onyxonen y geten. MegynnobnactomMmsl 1 aCTPOUUTOMbI
MO3)XKe4Ka Y HUX COCTaBMAT NOYTU ABe TPETU BCex onyxoneun 34A.
OcTaBLUyloCA O4HY TPEThL 3aHUMaIOT ANeHOANMOMbI U TIINOMbI CTBOSIa MO3ra.

* Tumors in the posterior fossa are considered critical brain lesions, primarily
because of the limited space within the Eosterior fossa and the potential
involvement of vital brain stem nuclei. The clinical presentation depends on the
site of the tumor, biological behavior and aggressiveness of the tumor, and the
rate of ﬁrowth. At the time of presentation, the patient may be very ill from severe
headache or frequent vomiting due to associated hydrocephalus. Symptoms may

be caused by focal compression of the cerebellum or brain stem centers and
increased intracranial pressure.

* No specific causes for posterior fossa tumors exist. However, genetic factors, such

as dysfunction of some tumor suppressor genes (p53 gene) and activation of some
oncogenes, may play a role in their development




* Figure 1: T1-weighted axial MRI
showed a (sub)occipital right-sided
bone defect and a lesion in the right
cerebellar hemisphere.

* Neurosurgical resection of the
lesion was subsequently performed.

* Upon recovery from surgery, the
patient underwent both
radiotherapy and chemotherapy. Six
months later, MR-imaging showed
progression of the tumor. After
another six months metastases
were present in the right frontal
lobe and spine. The patient died
shortly thereafter.

* https://www.ncbi.nlm.nih.gov/pmc/articles/PM
C2796235/




* Vermis and right cerebellar lesions (arrow)
with a peripheral heterogeneous
enhancement after contrast injection and
mass effect on the fourth ventricle.

* Cerebellar GBM 1s rare and should be
considered in the differential diagnosis of
a cerebellar mass lesion. MRI can .
facilitate the characterization of the lesions
and the differential diagnosis, particularly
from metastases. A%gresslx{e surgical
treatment along with radiation therapy
remains the established management
strategy.

* The mean survival of cerebellar
glioblastoma after the beginning of the
symptomatology has been reported to be
approximately 12 to 19 months

. }615[ /s://Www.ncbi.nlm.nih.gov/pmc/articles/PMC3538






MRI Brain with Contrast (o}

EFigure 1

MRI brain with contrast at diagnosis

A. Diffusion weighted imaging displaying no restricted diffusion. B. T1 pre-contrast. C. T2 FLAIR. D. Axial

T1 post-contrast. E. Sagittal post-contrast. F. Coronal post-contrast.

* In this case report, we

describe a middle-aged
man diagnosed with a
brainstem glioblastoma
who, with standard
therapy of surgical
resection, chemotherapy,
and radiation, survived for
73 months. This is one of
the longest survivals
documented in the
literature.

https://www.ncbi.nlm.nih.gov/pmc/articl
es/PMC4727952/



MpuHYyMNbI NyyeBON Tepanum onyxosier roI0OBHOro Mo3ra

MMuombl HN3KON cTeneHn 3nokKayecTseHHocTn (ctagum I/11)

. O6bembl onyxonu nyvyiue BCcero onpeaensioTcsa C NOMOLUbIO J0- U NOC/IeonepaLMoOHHbIX METOAOB BU3yanu3auum, obbiuHo ¢ nomoLubio MPT-oLeHKKn Makpockonuyeckoro obbema onyxonu (GTV)
B pexumax FLAIR (MHBepcusa-BOCCTaHOBNEHWE C NOAABNEHUEM CUTHana ot Bogbl) u/unu T2-u3meHeHHoro curiana. CymmapHas 103a obnyyeHmns Ha KNMHUYeCKuii obbem muLieHmn (Makpockonu-
yeckuin 06bem onyxonu NAC OTCTYN OT Kpaes ONyXOonu, PaBHbii 1-2 cm) foMmkHa cocTaBnaTb 45-54 Ip (1,8-2,0 [p 3a ceaHc).

. 3 PeKTUBHOCTL CTEPEOTAKCUYECKOW PaAuOXUpPypPrv B Ne4eHU rMnoM HU3KOWM CTeneHu 3N0Ka4YeCTBEeHHOCTU He loKa3aHa. B xofe | pasbi ucnegoBaHuil pe3ynbraTos, CBUAETENbCTBYIOWMX
0 HeOBXOAUMOCTM NPUMEHEHUA CTePeOTaKCUYeCKON PaAUOXUPYPIK B LIENAX NepPBUYHOIO NeYeHus, Nony4yeHo He 6bino.

MMuombl BbICOKON CTeneHn 3noKayecTeeHHocTu (cragum lII/IV)

. O6bembl onyxonu nyyile BCero onpeaensiioTcs C NOMOLbIO A0- U NOCNEoNepPaLMOHHbBIX METOAO0B BU3yanu3auuu, obbi4HO C NOMOoLLbIo pexumoB ycunenus T1 unu FLAIR/T2. Makpockonu-
yeckuit obbem onyxonu cnegyeT yBenuynTb Ha 2-3 cMm. KnuHuyeckuin o6bem MuLeHn paBeH Makpockonuyeckomy obbemy onyxonu u 2—-3-CaHTUMETPOBOMY OTCTYMY OT Kpaes onyxonw (oT-
CTYN NO3BONAET yYeCTb ONyXoneBbiit MHGUNBTPAT, KOTOPbIN 3a4acTyio runoguarHocTupyertcs). Mona o6nyyeHna obbIYHO CNefyeT CyXMUBaTb No Mepe NPUBNKEeHUA K OKOHYaHMWIO CeaHCOoB

neyeHus.

. PekomeHnpyeman fo3a obnyyenus coctasnaet 60 p (1,8-2,0 Ip 3a ceanc). Mpu oueHb KpynHbix onyxonax (ruomartos) unu npu acrpouutome lll cragum fonyckaeTca He3Ha4YMTeNbHOe CHI-
XeHue no3bl fo 55-57 p.

. Mpwv BefeHnK NaLneHTOB, y KOTOPbIX OTMEYAEeTCA NNIOXON COMATUYECKUIA CTaTyC, U NOXUNbIX 60NbHbIX 3PHEKTUBHBIM METOAOM NeYeHUA ABNAETCA NMNOGPaKLUMOHHDIN yCKopeHHbIn Kypc JTT,

Lenb KOTOPOro — 3aBepLieHne neveHnn B TeueHune 3-4 Hea. Obwan fo3sa obnyuenus konebnercs or 40 go 50 Ip.

neHgumMmoma

. OrpaHuyeHHble nonsa: 06 bembl ONyXonu nyyuie BCero onpeaensaioTca C NOMOLWbIO 40- U NOCNeonepPaLNoHHbIX METOA0B BUu3yanu3aymu, o6biYHO C NOMOLLbIO PeXUMOB ycunenus T1 n/unum
FLAIR/T2. AHaTOMUYECKUe 30Hbl, NOPaXKeHHbIe ONyXoNbio 10 NPOBEAESHUA ONepaLun, 1 NocneonepayuoHHoe 3MeHeHne curiana Ha MPT, BbINONHEHHOro AnA onpeaeneHns MakpoCKoNu-
yeckoro obbvema onyxonu. CymmapHan fo3a obnyyeHna Ha KNMHUYeckuin obbem muweHn (Makpockonuyeckuit o6bem onyxonu nNNioc OTCTYN OT KPaeB ONyxonu, pasHbi 1-2 cm) AomkKHa
cocraenatb 54-59,4 I'p (1,8-2,0 p 3a ceawc).

. KpaHunocnuHanbHas 30Ha: Npy TOTanbHOM 06Nny4YeHUKU ronoBHOIo U CNMHHONO MO3ra (40 OCHOBaHMA AyPanbHOro MeLwKa) 4o3a obnyyeHusa JonXKHa coctaenaTh 36 p, no 1,8 p 3a dppakumio.
MNocne ToTtanbHOro obnyueHns NPoBoaUTCA 0bnyueHne onyxonesbix O4aros CNMHHOIO MO3ra C OrPaHUYEeHHbIMU NONAMU U 4030M, paBHow 45 Mp. CymmapHas fo3a obnyyeHus Ha nepsuny-
HbIA ONYXONEBbIV OYar roNOBHOrO MO3ra A0/KHa cocTaBnATb 54-59,4 p, no 1,8-2,0 'p 3a ppakuyuio.

Megynno6nacroma B3pocnbiX U CyNnpaTeHTOpManbHan NPUMUTUBHAA HENPOIHAOKPUHHAA ONYXONb

. CraHpapTHbIA PUCK pa3BuTUA peunansa:
— CrangaptHan posa: 30-36 p - KpaHuocnuHanbHoe obnyueHue n nosbiweHwe Ao3bl 0bnyyeHns Ha obnacTb NnepsuyHON onyxonu Jo 55,8 Np 6e3 HazHaueHNA aAbIOBAHTHOWN XUMKUOTE-
panun
—  CHuWXeHHan ao3sa: 23,4 [p - kpaHnocnuHanbHoe obnyyeHune un nosbiweHue Ao3bi 06nyueHua Ha 06nacTb nepsuyHO onyxonu Ao 55,8 Ip € Ha3HaveHuem aabIOBAHTHOM XMMMOTEpanuK'
. Bbicokuit puck peumavea: 36 p ¢ noebiweHnem 4o3bl 06nyueHuns Ha obnacTb nepsuyHoO onyxonu go 55,8 Np'
MNepsuunan numdpoma LIHC
. B Tom cnyvae, ecnu naumMeHT NPOXoAUT KYpPC Xumuotepanuu, TotanbHoe obnyyeHne ronoBHOro Mo3ra (OCHOBHOM METOA NeyeHns) MOXET ObiTb BPEMEHHO OTNOXKEHO. Y NaUuUeHTOoB, y KOTo-

pbix 6bin OTMEUEH NOMHbBIN OTBET Ha XMMUoTepanuio, obwan ao3a obnyueHun npum TotanbHou JTT roNOBHOro MO3ra JO/MKHa COCTaBnATL He 6onee 24-36 p (1,8-2,0 'p 3a ceanc). NMpwn Henon-
HOM OTBETE Ha XMMUOTEePANEBTUYECKOEe NeveHne fo3a obnyueHnn npu TotanbHom JIT ronoBHOro MO3ra TakkKe A0/MKHA HE NPEeBbLILWATDL BbilLeYKa3aHHbIe 3HAYEHWUA, OAHAKO B NoCNeayowem
AONONHWUTENbHO NPOBOAUTCA 06NYYEHNE OrPaHNYEHHOrO YHaCTKa, KOTOPbIA MMEET ABHbIE NPU3HAKW ONYXONeBOro o4ara, B 4o3nposke 45 p.

. Ob6nyueHue B Gonee HU3KNX AO3aX CONPOBOKAAECTCA MEHEE BbIPAaXKEHHbIM TOKCUYECKUM AEUCTBUEM U MOXET OKa3aTbCA TaKUM Xe IGDEKTUBHBIM, KaK U BbllueyKasaHHbie cxembt JTT.
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Figure 7. Chemotherapy for high-grade gliomas is usually Figure 6. A machine rotates around the patient, aiming
taken as a pill daily for a set period of time called a cycle. radiation beams at the tumor. The radiation beams are
The drug circulates through the bloodstream to the brain shaped to match the tumor and minimize exposure to

where it crosses the blood-brain-barrier to the tumor. normal brain tissue.



Clinical outcomes following salvage Gamma Knife radiosurgery
for recurrent glioblastoma

Erik W Larson, Halloran E Peterson, Wayne T Lamoreaux, Alexander R MacKay, Robert K
Fairbanks, Jason A Call, Jonathan D Carlson, Benjamin C Ling, John J Demakas, Barton S
Cooke, Christopher M Lee

CONCLUSION

The benefits of salvage GKRS for rGBM appear to be promising in a selected group of patients. However
selection bias is uncontrolled in these studies, and poses a significant limitation in these retrospective
studies. Without a randomized clinical trial, it is unclear whether these salvage therapies truly prolong
survival. A future randomized trial is necessary to demonstrate that radiosurgery is beneficial for rGBM.
Future studies should evaluate which RPA Classes benefit most from salvage GKRS.

In our center, Gamma Knife of spokane, each case of rGBM undergoes a multi-disciplinary review
followed by individualized treatment. Temozolomide and EBRT are used as upfront therapy and
bevacizumab upon recurrence of GBM. When identifying patients for salvage GKRS via surveillance
magnetic resonance imaging, treatment is typically offered to those with a KPS of 60 or better, at any
age. In patients who are candidates for GKRS, we typically treat rGBM to a marginal dose of 16 Gy. The
median tumor volume treated has historically been 16.2 cc (range 0.6-52.2 cc).



Management of Glioblastoma Multiforme in a Patient Treated With
Ketogenic Metabolic Therapy and Modified Standard of Care: A 24-Month
Follow-Up

Ahmed M. A. Elsakka,1 Mohamed Abdel Bary_,2 Eman Abdelzaher,3 Mostafa Elnaggg,4 Miriam Kalamian,5
Purna Mukherj@,6 and Thomas N. Seyfriede”*
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Abstract Go to: V)

Few advances have been made in overall survival for glioblastoma multiforme (GBM) in more than 40
years. Here, we report the case of a 38-year-old man who presented with chronic headache, nausea, and
vomiting accompanied by left partial motor seizures and upper left limb weakness. Enhanced brain
magnetic resonance imaging revealed a solid cystic lesion in the right partial space suggesting GBM.
Serum testing revealed vitamin D deficiency and elevated levels of insulin and triglycerides. Prior to
subtotal tumor resection and standard of care (SOC), the patient conducted a 72-h water-only fast.
Following the fast, the patient initiated a vitamin/mineral-supplemented ketogenic diet (KD) for 21 days
that delivered 900 kcal/day. In addition to radiotherapy, temozolomide chemotherapy, and the KD
(increased to 1,500 kcal/day at day 22), the patient received metformin (1,000 mg/day), methylfolate
(1,000 mg/day). chloroquine phosphate (150 mg/day), epigallocatechin gallate (400 mg/day), and
hyperbaric oxygen therapy (HBOT) (60 min/session. 5 sessions/week at 2.5 ATA). The patient also
received levetiracetam (1,500 mg/day). No steroid medication was given at any time. Post-surgical



