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Han haller i jarnspettel
som gick genom huvude

Neurokirurgi, skallben
Sedan minst 12.000 ar
Runt hela jordklotet

Hjarnkirurgi
Sedan bara drygt
100 ar
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Se Din hjarna

On 13th September, 1848, 25-year-old Phineas Gage and his crew were working
on the Rutland and Burlington Railroad near Cavendish in Vermont. Gage was
preparing for an explosion by compacting a bore with explosive powder using a
tamping iron. While he was doing this, a spark from the tamping iron ignited the
powder, causing the iron to be propelled at high speed straight through Gage’s
skull. It entered under the left cheek bone and exited through the top of the head,
and was later recovered some 30 yards from the site of the accident
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[For 400 ar sedan s
For 200 ar sedan

trepanation

For 100 ar sedan
Harvey Cushing

1870 talet 1a meningeomop.

1880 talet 1a gliomop.

Sub-specialties in Neurosurgery

1967

O CT, MRI

Neuronavigation



http://neurosurgery.med.miami.edu/x60.xml
http://neurosurgery.med.miami.edu/x57.xml
http://neurosurgery.med.miami.edu/x101.xml
http://neurosurgery.med.miami.edu/x69.xml
http://neurosurgery.med.miami.edu/x63.xml
http://neurosurgery.med.miami.edu/x62.xml
http://neurosurgery.med.miami.edu/x70.xml
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HJARNTUMORER -

den storsta diagnosgruppen
vid Neurokirurgiska kliniken

(20-25% av alla patienterna)

mer 4n hélften dr maligna !
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drygt 1300 personer
diagnosen hjarntumar.
Dessutom far omkring 100
personer tumorer i andra
delar av nervsystemet.
Dartill far drygt 100
personer hypofystumaorer

Cancerfornden



https://www.studyblue.com/notes/note/n/nervous-tissue/deck/12604873
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Primara hjarntumorer

A: Tumarer som utgar frén hjarnans egnaceller

1: GLIOM
Astrocytom (50%)

Astrocytom grad IV (WHO), malignt gliom = glioblastoma multiforme,

Astrocytom grad Ill kallas ocksa anaplastiskt astrocytom

Astrocytom grad Il, ocksa kallat bara astrocytom, ar lagmalignt . Véxer diffust
och sakta.

Astrocytom grad | (séllsynt) ocksa kallat pilocytart eller juvenilt astrocytom

Oligodendrogliom (5 procent), som utgdr fran oligodendrocyterna, &r elakartade
och indelas ocksa i fyra grader. Férekommer ocksa i blandformer med
astrocytom. De flesta oligodendrogliomen vaxer i storhjarnan, oftast mindre
aggressivt an astrocytomen.

Ependymom (5 procent) ar ocksa elakartade och utgér frdn ependymet. Tva
tredjedelar av ependymomen vaxer i bakre skallgropen och oftast hos barn eller
unga. Kan spridas via cerebrospinalvatskan till andra delar av centrala
nervsystemet.

Forts: Priméra hjarntumorer
A: Tumérer som utgér frén hjarnans egna celler

2. Medulloblastom, ocksa kallade priméra neuroectodermala
tumérer (PNET). Det &r &nnu okant fran vilken celltyp de utgar. De utgér
20 procent av barnhjarntumérerna, drabbar oftast barn under 10 &r och
utgér frén lillhjarnan men kan spridas via cerebrospinalvatskan till andra
delar av centrala nervsystemet. Ar elakartade men kan med kirurgi och
kemoterapi (och stralterapi) botas till ca 70 procent.

S Hypofysadenom (8 procent) som utgdr fran celler i hypofysens
korteldel. Klassificeras efter sin hormonsekretion i icke
hormonproducerande, prolaktinproducerande,
tillvaxthormonproducerande och ACTH-producerande
(adrenocorticotropt hormon). Mestadels godartade.

4. Craniopharyngeom, tumorlika missbildningar (2 procent),

medfédda tumérer, som anses uppkomma ur cellrester fran den s&

kallade Ratkes ficka (en utbuktning av munhalan hos fostret) vid

hypofysstjalken. Ar godartade men sitter mycket svarétkomligt for .
neurokirurgen. e EDoriL DR

tic supraseliar

Internal cerebral vein
Great cerebral vein
(of Galen)
. Tentorium and
straight sinus
elevated by
retractor

Basal vein

(of Rosenthal)
4—— Approach
Cerebellum
Retractor

Brainstem

Position of patient (undraped to show detail), 3rd ventricle Cerebral-aqueduct
surgeon, and microscope for resection of . (of Sylvius)
pineal region tumors

Anatomic aspects of exposure

iopharyngioma

tuitary gland, causing

Tumor gantly teased forward from under optic chiasm after
evacuation of cystit contents via frontotemporal flap

24
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Intraventricular Tumors

B. Tumorer som utgdr fran hjarnans och
CT scan hjarnnervernas hinnor
shows
tumor
el i, Meningeom (15 procent) som utgér fran
at left spindelvavshinnan (arachnoidean) som omger hjarnan och

ligger mellan denna och den hérda hinnan (dura mater). Dessa
tumorer & mestadels godartade.

2. Vestibularisschwannom (8 procent, forr kallade
akustikusneurinom, utgdr fran Schwanncellerna. De omger
balansnerven, nervus vestibularis, som I6per parallellt med
horselnerven, nervus akusticus. Dessa tumoérer ar godartade. |
enstaka fall utgér schwannom frn andra hjarnnerver &n
balansnerven.
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De benigna
tumorerna

Stora fram- B § ! Meningeom
géngar pa
100 ar:

Specialinstr.

Diatermi
monopolar
bipolar

Mikroskop

mikrokirurgi

Mannitol

Urea

CT

MR

Virtual reality

Nya approacher Sekundara hjarntumarer

Samarbete med andra
Specialiteter Metastaser ar dottersvulster till hjarnan fran tumor p& annat stélle i
kroppen som brdstcancer, prostatacancer, lungcancer eller malignt
melanom i huden. Metastaserna kan hamna var som helst i hjarnan. De
kan uppsta genom att tumorceller spridda via blodet har lyckats ta sig
igenom blod-hjarnbarridren ut i hjarnvéavnaden och dar fatt faste och borjat
vaxa. Hjarnmetastaserna éar lika elaka som ursprungstumérerna. De utgor
mer &n 20 procent av hjarntumérerna.

Daremot hander det ytterst sallan; att hjarnans egna tumorer sprids utanfor
hjarn:

Translabyrintar extirpation
Av vestibularisschwannom
(acusticusneurinom)

Aven sa kallade abscesser, infektioner i hjarnan som ger upphov till
avgransade varansamlingar, kan ge symtom som hjarntumérer och
misstolkas som s&dana.

{ontrast-enhanced CT scan Abscesserna &r i princip godartade och gér att bota med antibiotikaterapi
hows moderate-sized left

och ibland ocksa operation. Lokala symtom av abscesser blir liksom for
eurinoma, with some distortion Large acoustic neurinoma fills cerebellopontine-angs. : = D his P P
t 4th yentricle distorting brainstem and cranial nerves V, VII, VIII. IX hjarntumorer beroende av var i hjarnan de &r belagna.

29
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Metastaser .
il Abscesser
Hjarnan i
. WEIGEN]
vanliga !
ovanliga

Diagnos-
tiskt
Ultraljud

Undersokningstekniker

Leksell
Lund 1953

Datortomograf CT (70-talets mitt)
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Den forsta MR kameran (80-talet)

Diffusions MRI visar
vattenrorelser i nerv-
baqorna




HJARNTUMORER -

den storsta diagnosgruppen
vid Neurokirurgiska kliniken

(20-25% av alla patienterna)

mer #n hélften 4r maligna !

Neuronavigation
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Broca's area

ASTROCYTOM GRAD I-IV
OLIGODENDROGLIOM
EPENDYMOM

GRADI-1I >>> HI-IV

GRAD III-IV:

50% av pat. doda inora 1 ar
80% " n " " 2 51.

3 promille 6verlever > 10 ar
(1 av 1147 lever efter 30 4r)

matar cortes
arcuate fasciculus

Wernicke's area

24/11/2020

Utveckling av ett astrocytom grad Il (astrocytom) till grad IV
(Glio Blastoma Multiforme) under en 4 arsperiod




mator cortes

Broca's area ;
arcuate fasciculus

Wernicke's area utan EP
11
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ASTROCYTOM GRAD I-1V
OLIGODENDROGLIOM
EPENDYMOM

GRADI-II >>> M-IV

GRAD III-IV:

50% av pat. doda inora 1 &r
80% " n " " 2 51.

3 promille 6verlever > 10 ar
(1 av 1147 lever efter 30 &r)

LUND UNIV. HOSPITAL
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Glioma cell motility

in rat brain 0.5mm/day

J. Bernstein .
Implantation

of rat glioma cells
with marker
in cortex

The glioma cells
move along white
tracts, vessels and
subpially

14 days later cells
have advanced deep
in the brain stem

Salford

Operation botar inte
Kemoterapi botar inte
Radioterapi botar inte

Kemoterapi + konkomitant
Radioterapi botar inte men ger 2,5
man. forlangd 6verlevnad

Nya terapiformer kravs for chans till bot

Effekter pga tumdrens lokalisation

FRONTALLOBER PARIETALOBER

Neuropsykologiska
S wmatcantet, effekter av

Stord koordination av tal och motorik Apraxier

TEMPORALLOBER ;f;gesrji\lilrife’)ga;::;gtsagande fakta hJ ar n t u m O re r

Stérd rumslig uppfattning i spraket

Personlighetsforandring, rastlésnet Bortfallssymtom, kansel, smérta
Igdngsattningssvarigheter, Svart att se helheter, tillvaron

Stérd sprékuppfattning

Stord sprékforstéelse, svért att hitta ord
Forsamrat verbalt minne

Svart att kommunicera utan ord

Svart tolka kanslouttryck
Sjalvcentrerad, pratig

Neglect
Oférmaga att kanna, benamna eller
reagera pa stimuli kontralateralt till
hjarnskadan (trots att man bade ser,
hér och kénner
Ofta hosidig parietallobsskada

12



Microprocesses in perception and personality.
1

1992 Feb;180(2):82-8

Meta-Contrast Technique (MCT).

In all, 45 patients were tested; 33 patients with various
forms of supratentorial brain tumors were examined and
compared with a group of 12 cerebrovascular disease
(CVD) patients.

Without the examiner's knowledge of degree of tumor
malignancy, the MCT results allowed differentiation among
tumors of various histological types. Uninformed of the final
diagnosis, patients with highly malignant gliomas showed
panic-related anxiety and schizoid-like regressions, in
contrast both to patients with low and nonmalignant bi
tumors and to the group of CVD patients

1999 Sep;53(3):190-3,
Frontal lobe dysfunction in patients with non-frontal malignant gliomas:
a monoaminergic dysregulation?

1

Previous investigations concerned with the neuropsychological
function of patients with intracerebral supratentorial malignant
gliomas has revealed the frequent occurrence of signs suggestive of
an inhibitory frontal lobe dysfunction.

The frontal lobe dysfunction has been verified by the demonstration
of reduced blood flow in frontal areas in these patients.

Since many of the findings can be related to a dysfunction of
dopaminergic neurotransmission, we hypothesize that abnormal
astrocytes interfere with the metabolism, transport and release of
various neurotransmitters of which dopamine may be the one
responsible for the most striking neuropsychological abnormalities
in patients with malignant gliomas

Bot mot
de maligna

hjarntumorerna
?
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LiljaA, Salford LG.
Psychopathology. 1997;30(6):316-23.

This study of 47 patients with low- and high-grade
gliomas retrospectively focuses on the patients' history
with regard to affective and cognitive disturbances as
well as to the presence of epileptic manifestations. Early
emotional changes with a sudden onset were common
in both patient groups, especially panic-like anxiety. It is
suggested that patients with a high-grade glioma may
present with affective disturbances with a sudden onset,
while such disturbances in patients with low-grade
gliomas could be of epileptiform origin.

1998 Sep-Oct;7(5):376-86.
Psychological profile related to malignant tumours of different histopathology.
1

2003 Jun;92(3 Pt 2):1187-98.
Psychological profile in patients with Stages | and Il breast cancer: associations of
psychological profile with tumor biological prognosticators.
1

We have earlier shown that breast cancer patients with moderately or well
differentiated tumors seem to be able to inhibit stress evoked from anger in a
successful manner, while those with poorer prognosis do not. We now report
129 patients with Stages | and Il breast cancer undergoing adjuvant radiation.
Patients with Stage | (smaller) tumors reported a “fighting spirit" attitude
toward the disease, but they also showed depressive reaction patterns.

If the patient could successfully avoid or inhibit the stress evoked from
perceiving an aggressive motif in the picture shown in the aggression test, the
tumor biological situation was better.

Patients who did not inhibit stress reactions on the aggression test and also
on the anxiety test had a poorer tumor biological situation. Surprisingly, low
speed of tumor cell proliferation (DNA S-phase fraction) correlated with high
scores on the creativity test. Successful denial or inhibition of stress evoked
by aggression combined with a creative, flexible attitude was associated with
a better tumor biological situation

The rat glioma models RG2, N32, N29

Stereotactic
implantation in
in the brain (caudate n.)

@~ =

= .
= Ve es &]
S 3 weeks later,

In vitro culture i
of rat glioma cells a tumour (diam.
4-6 mm) giving
symptoms, has
developed
Salford 99

78
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Local hyperthermia
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Omfattande resektion (borttagande) av glioblastom

Hjérnan

“Guerilla” cell nasten

Local hyperthermia

Hypertermi till-
racklig for att
doda tumorceller

Overlevande “Guerilla”
cell nasten

No effect of WBH

Guerilla cells as
resistant to 42°C
as normal cells = *

“QGuerilla” cell nests
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Photodynamic therapy

Electroporation

HPDe: _gpe; .. wpD
HpD2 e " Hp®
HpD¥:

Experimental Setup

BNCT

Pulse Generator for
PEF tratement

Intraperitoneally injection of
Radiation sterilized IFNy
Secreting N29 tumour cells

- ' Boron Neutron Capture Therapy

Contra lateral reference @l
N29 tumour = Impedance spectrometry
ZOK Aditus Lund Sweden
Treated

N29 tumour

88
Neutroninfangning i 1°B Karnreaktion i tumércell

He® PBtimpt
Hm gammg<}- 3800 barn

ne — 1%m ! \(10000 ggr > &n H)

Termiska neutrone. )

kan infangas av 1°B Energi

Energin (2.3 MeV)
deponeras mycket lokalt

90

89
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Boron Neutron Capture Therapy
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“Guerilla” cell nests

30 pat.
behandlade
vid
Studsvik

1 seans
Resultat =

gangse
radioterapi
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ESFR

European Synchrotron Radiation Facility
Grenoble

Synchrotron Radiation + Thallium

- a future at MAX IV

95
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Nedslag i guerillanastet

Rattumor med kontralateral
metastas (diameter 0.2 mm)
6 timmar efter borinfusion.

92

Boron Neutron Capture Therapy 2

“Guerilla” cell nests
not reached by Boron
survived BNCT

Férre an 2 promille av patienter
med GBM blir botade!

Av mer dn 1100 patienter behandlade vid NK i
Lund under en 18-arsperiod, 6verlevde endast 3
vuxna mer an 10 ar. De var 22, 32 resp 38 ar

gamla vid op. En av dem utvecklade recidiv
efter 12 &r men de andra 2 lever lyckliga utan
tumor 42 resp 38 ar senare.

TACK VARE ETT STARKT

IMMUNSYSTEM?

16



IMMUNOTERAPI

Hjérnan

Immunfdrsvarets
T-lymfocyter maste vara
aktiverade for att passera
Blod-hjarn barriaren

BRain
Immuno
Gene
Tumour

99

Aktivering kan &stadkom-
mas genom att T-lymfo-
cyterna utanfor hjarnan far
traffa tumorceller som pro-
ducerar immunstimulerande
amnen som Interferon-y

BRIGTT

24/11/2020

Immunoterapi?

HIARNAN 7

The rat glioma models RG2, N32, N29

Stereotactic
implantation in
in the brain (caudate n.)

[
Y ﬁ
In vitro culture 7 3 weeks Iat“?‘rv
of rat glioma cells a tumour (diam.
4-6 mm) giving
symptoms, has
developed
Salford 99
100

The Kiss of Death

101

102
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Immunisering mot experimentellt injicerade hjarntumorer

N32 hjarntumérceller N32 hjarntumorceller till vilka
IFN-gamma genen &verforts
oS o2
2 SR

IMMUNISERING
Dag 1,8,15
(3,10, 17)

Dag 0

Stereotaktisk
injektion av 5000 cellel

l 100% 1 V2%

Dag 21

103

Normal cells have

stopped dividing IEN-
Glioma cells

v ol gamma,
Surgery gg/:’ng:"g;a. Normal cells  continue and

>80% divide 1/1 d. dominate the

resect. Glioma cells 1/4 culture

Karyotyping
regularly

Resected cells

oL A : Irradiation
m| noaes
Il IMMUNISATION

1 3-4 months postop
(repeated every 3 weeks,
4 - 10 times)
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Bring the results from the
animal laboratory to the
patients in the dept.

s

104

Genmodifierade hjarntumar-celler for immunisering

mot elakartade hjarntumdrer (BRIGTT studien)

Antigen-specifika T-celler (T) passerar

) aktivt genom BBB and hittar de spridda
@ “guerilla” cellerna

Kapillar
106

BRIGTT

 Goal: to study whether vaccination with
autologous tumour cells expressing gene-
sequences for human interferon-gamma

1. is safe for the patients YES !

2. gives rise to an immunological response
=X

3. adds any beneficial effect to conventional
therapy (tumor growth, prolonged survival)

108
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RESULTS BRIGTT
non-imm.

survival >18m 0/11

survival > 24m 0/11
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The Complement systems
The classical pathway

BB "s %—‘ C1 complex
Antibody (1gG)

[ 54 } czaandcen
L= T fragmerms
Classical

pathway - C3 convertase

Alernative

¥
T pathway - C3 hydrolysis

.
' s C3bandc3a
L] fragments

/
&= C3bcleaves C5
AN into C5a and C5h

1
: €5h, C6, €7, C8 and €9
together form the
. cylindrical me mrane

artack complex

o0
=1
=

=
=
=
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=
o
I
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(10 patients)

immunised

5/10 (50%)

3/10 (30%)

Glioblastomas
produce

C1 Inactivator which
stops the complement
cascade and the
tumour cells avoid
the MAC (membrane
attack complex.

We treat with antibodies
against the C1 Inacti-
vator with good effect
in our animal glioma
models
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A “BRIGTT” future

Cell therapy

Tumor vaccines
Angiogenesis inhibitors
Growth factor inhibitors
Hypoxic cell sensitizers
Electric treatment fields
Small molecules interfering
with pathways

Thank you!

24/11/2020
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