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ABSTRACT

The use of im pro ved di a gnos tic tech ni ques has re sul ted in an in cre a sing de mand for ef fec ti ve tre at ment of
brain tu mors. In this ar ti cle, the li te ra tu re on the use and re sults of dif fe rent ty pes of the ra pies such as sur ge ry,
che mot he ra py, ra di a ti on the ra py, hor mo nal the ra py, im mu not he ra py and gene the ra py are being re vie wed.
The im por tant role of the blood-brain bar rier in all its as pects is con si de red. Espe ci al ly the ni tro sou re as, their
side ef fects and sur vi val ti mes are re vie wed in de tail. The most suc ces sful stra te gy in brain ne opla sia is mul -
ti-mo da li ty tre at ment, whe re a com bi na ti on of neu ro sur ge ry, ra di a ti on the ra py and che mot he ra py is ap plied.
Mul ti-mo da li ty the ra py can be plan ned ide al ly af ter ob tai ning a his to lo gic di ag no sis.

SAMENVATTING

Het toe pas sen van ver be ter de di a gnos ti sche tech nie ken bij klei ne huis die ren met her sen tu mo ren doet de vraag naar
be te re be han de lings met ho den stij gen. In dit ar ti kel wordt een over zicht van de ver schil len de be han de lings met ho den,
zo als her sen chi rur gie, che mot he ra pie, be stra ling, hor mo na le be han de ling, im mu not he ra pie en gen the ra pie sa men met
hun re sul ta ten weer ge ge ven. De be lang rij ke rol van de bloed-her sen bar rière wordt be spro ken. Voor al de groep van de
ni tro sou re as wordt in kaart ge bracht. De mees te suc ces sen wor den ge boekt met com bi na tie pro to col len van chi rur gie,
che mot he ra pie en be stra ling. Deze pro to col len wor den het bes te ge pland na het be ko men van een his to lo gi sche di ag no se.

INTRODUCTION

The re is a lack of re cent data in the oc cur ren ce of pri -
ma ry brain tu mors in dogs and cats. The re por ted in ci -
den ce in less re cent stu dies is 0.0145% in dogs and
0.0035% in cats (Van de vel de et al., 1984). The con tem -
po ra ry pre va len ce is es ti ma ted to be hig her be cau se of
aging of the pet po pu la ti on. Bet ter di a gnos tic me thods
be co me avai la ble for an in cre a sing num ber of dogs and
cats, which al low more in tra cra ni al mas ses to be di ag no -
sed. The in ci den ce in dogs may even ap pro ach 3.0%
(Sny der et al., 2006).

In dogs a wide spec trum of pri ma ry brain tu mors oc -
curs, most fre quent ly me ning i o mas and gli o mas. In cats
the most of ten re por ted pri ma ry brain tu mor is me ning i o ma, 
com mon ly di ag no sed as mul tiple me ning i o ma, whi le
ot her ty pes of tu mors are less com mon. The pre va len ce
of me ta sta tic tu mors in both spe cies is unk nown, be cau se
in cli ni cal set tings di ag no sis of me ta sta ses on ot her lo ca -
ti ons fre quent ly for ces no fur ther exa mi na ti on of the cen -
tral ner vous sy stem (LeCou teur, 1999).

In a pre vi ous ar ti cle the di a gnos tic pro ce du res for brain
ne opla sia were dis cus sed (Van Meer ven ne et al., 2005a).
On the ba sis of sig nal ment, his to ry, and the re sults of
com ple te phy si cal and neu ro lo gi cal exa mi na ti on, it is
pos si ble to lo ca li ze a pro blem to the brain. In some ca ses,
the ap proxi ma te in tra cra ni al lo ca li za ti on can even be de -
ter mi ned. Ra di og rap hic exa mi na ti on and ce re bro spi nal
fluid ana ly sis can be sug ge sti ve of brain ne opla sia, but
com pu ted to mog rap hy (CT) and mag ne tic re so nan ce
ima ging (MRI) have a hig her pos si bi li ty of con fir ming
the pre sen ce of an in tra cra ni al mass. A cru ci al step in ob -
tai ning a de fi ni ti ve di ag no sis is to per form a ste re o tac tic
CT-gui ded or MRI-gui ded bi op sy of the le si on for his -
to-pa tho lo gic exa mi na ti on. The use of the se im pro ved
di a gnos tic tech ni ques has re sul ted in an in cre a sing de -
mand for ef fec ti ve the ra pies for brain tu mors. The ma jor
goals of brain tu mor the ra py are to eli mi na te the tu mor, or 
at le ast re du ce or sta bi li ze its size, and to con trol the se -
con da ry ef fects of the tu mor (Jef fe ry and Bre ar ly, 1993;
LeCou teur, 1999).
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Mul ti-mo da li ty the ra py is of ten the hallmark of a sop hi -
sti ca ted and suc ces sful ap pro ach in hu man can cer tre at -
ment, and should be ap plied more of ten in ve te ri na ry
neu ro-on co lo gy. The ob jec ti ve of this ar ti cle is to re view
cur rent tre at ment mo da li ties such as sur ge ry, che mot he -
ra py, ra di a ti on the ra py, hor mo nal the ra py, im mu no mo -
du la ti on and gene the ra py.

THERAPEUTIC METHODS IN BRAIN NEO- PLASIA

Sur ge ry

Intro duc ti on

Neu ro sur gi cal in ter ven ti on is be co ming an es sen ti al
con si de ra ti on in the ma na ge ment of in tra cra ni al ne opla sia
in cats and dogs, whe ther for com ple te ex ci si on, par ti al re -
mo val or bi op sy. This is main ly be cau se of the avai la bi li ty
of CT and MRI, and the de ve lop ment of ad van ced tech ni -
ques in sur ge ry, anest he sia and cri ti cal care, such as con ti nu -
ous in tra cra ni al pres su re mo ni to ring. 

The com ple te eli mi na ti on of a so li ta ry tu mor by sur gi -
cal ex ci si on de pends on lo ca li za ti on, he size of the le si on, 
and the in fil tra ti ve growth. In par ti cu lar, me ning i o mas
lo ca ted over the fron tal lo bes of the ce re brum in cats may
be re mo ved com ple te ly (LeCou teur, 1999). Attempts to
ob tain com ple te ex ci si on of brain tu mors can be ham pe -
red by fail ure to de fi ne the marg ins of the tu mor and by
the need to avoid ia tro ge nic trau ma to the sur roun ding
nor mal brain tis sue. For the se re a sons, ra di ot he ra py and
che mot he ra py of ten will be in cor po ra ted in the tre at ment
pro to cols of brain tu mors (Par ker, 1990; Jef fe ry and Bre -
ar ly, 1993).

Par ti al re mo val of a brain ne o plasm may re lie ve signs
of ce re bral dys func ti on, pro vi de tis sue for his to lo gic diag -
no sis, and ren der an ani mal a bet ter can di da te for ad di ti o -
nal the ra pies. Sur gi cal bi op sy of a tu mor must be ap pro -
ached with care to avoid tu mor see ding (LeCou teur, 1999).

Sur gi cal tech ni ques

A de tai led de scrip ti on of anest he tic pro ce du res and
sur gi cal tech ni ques for in tra cra ni al sur ge ry can be found
in the li te ra tu re and is bey ond the sco pe of this ar ti cle
(Law son et al., 1982; Kos to lich and Du lisch, 1987; Nie -
bau er et al., 1991; Sho res, 1991a; Sho res, 1991b; Sor jo -
nen et al., 1991; Fe der et al., 1993; Gor don et al., 1994;
Har vey et al., 1996; Meij et al., 1997; Glass et al., 2000;
Klopp et al., 2000; Mou att, 2002; Gor don et al., 2005).
Only ma jor dif fe ren ces with hu man neu ro sur ge ry will be
dis cus sed in this ar ti cle.

Con tro ver sy exists re gar ding the need for du ral clo su re
fol lo wing brain sur ge ry. To pre vent in fec ti on and brain
her ni a ti on, most hu man neu ro sur ge ons in sist on a wa -
ter- tight du ral clo su re (Sor jo ren et al., 1991). In ve te ri na ry
me di ci ne, it is of ten found to be vir tu al ly im pos si ble to
pre ser ve the dura ma ter af ter du ro to my be cau se the dura
is very fri a ble. The dura de fect usu al ly spon ta ne ous ly
se als wit hin 30 days af ter sur ge ry (Nie bau er et al., 1991;

Sor jo ren et al., 1991; Glass et al., 2000). In con trast to hu -
man pa tients, post ope ra ti ve le a ka ge of CSF seems to cre a te
no ad ver se ef fects in dogs and cats (Nie bau er et al., 1991). 

Com pa red to hu man cra ni o to my, fixa ti on of the re mo -
ved bone flap for clo su re of the skull de fect is not per for med
in most do cu men ted ve te ri na ry ca ses, and the tem po ral
mus cle is clo sed over the cra ni o to my site (Law son et al.
1982; Nie bau er et al., 1991; Jef fe ry and Bre ar ly, 1993).

Com pli ca ti ons

In ge ne ral, the mor bi di ty and mor ta li ty as so ci a ted
with the sur gi cal re mo val of brain tu mors in dogs and cats 
are con si de red to be ac cep ta bly low. Ho we ver, the re may
be sig ni fi cant mor bi di ty as so ci a ted with the sur gi cal re -
mo val of cau dal fos sa or brain stem ne o plasms (LeCou -
teur, 1999). Post ope ra ti ve mor ta li ty va ries be tween 10%
and 19%, ac cor ding to dif fe rent stu dies (Nie bau er et al.,
1991; Gal lag her et al., 1993; Gor don et al., 1994; Meij et
al., 1998). The most fre quent ly en coun te red com pli ca ti ons
of in tra cra ni al sur ge ry are he morrha ge, ane mia, in cre a sed
in tra cra ni al pres su re, sei zu res, brain her ni a ti on, in fec ti ons
and pneu mo nia (Nie bau er et al., 1991).

In cats, blood loss du ring cra ni o to my and mass re sec -
ti on re sul ting in ane mia, has been ci ted as the most com -
mon im me di a te post ope ra ti ve com pli ca ti on, with some
cats re qui ring ho mo lo gous blood trans fu si ons (Gor don
et al.,1994). A cor re la ti on has been made be tween low
post ope ra ti ve pac ked cell vo lu me and poor prog no sis for
sur vi val af ter re mo val of in tra cra ni al me ning i o ma in cats
(Fus co et al., 2000).

A fre quent ly en coun te red com pli ca ti on in dogs and
cats is the de ve lop ment of ge ne ra li zed sei zu res days to
weeks af ter sur ge ry. The se sei zu res may be due to tu mor
re cur ren ce, in flam ma ti on, fi brous ad he si ons at the sur gi -
cal site or post ope ra ti ve scar ring. It is un cert ain, ho we ver, 
whe ther pa tients un der going cra ni o to mies need eit her
short- or long-term an ti con vul sant the ra py (Jef fe ry and
Bre ar ly, 1993; Glass et al., 2000). Trans fron tal cra ni o -
tomy in dogs is cor re la ted with an in cre a sed risk of in fec ti on
at the sur gi cal site (Glass et al., 2000). Pneu mo nia, which
is sus pec ted to be se con da ry to as pi ra ti on, is the most
com mon non-neu ro lo gi cal com pli ca ti on af ter in tra cra ni -
al sur ge ry in dogs. It ty pi cal ly oc curs  wit hin the first
week af ter sur ge ry, though its on set is va ri a ble, with a
range of 1 to 96 days. The use of cor ti cos te roids may con -
tri bu te to the de ve lop ment of pneu mo nia, due to their im -
mu no sup pres si ve ef fects (Frans son et al., 2001).

Re sults

Prog no sis af ter sur ge ry dif fers by tu mor type (Ta ble 1).
Dogs with me ning i o mas have in ge ne ral a sur vi val time
of less than 1 year, whi le cats with suc ces sful ly re mo ved
me ning i o mas may sur vi ve for se ver al ye ars. The age of
the cat, lo ca ti on of the tu mor and pre sen ce of mul tiple tu -
mors did not sig ni fi cant ly af fect the sur vi val time in one
stu dy, which des cri bed a 2-year sur vi val rate of 50%
(Gor don et al., 1994). The re sults of the sur gi cal re mo val
of pi tuit ary ade no mas by transsphe noi dal hy pop hy sec to -
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my in cats and dogs for the tre at ment of pi tuit ary-de pen -
dent hy per adre no cor ti cism are pro mi sing (Meij et al.,
2002; Han son et al., 2005). Not enough pa tients tre a ted
sur gi cal ly for ot her brain tu mors have been re por ted in
the ve te ri na ry li te ra tu re to draw re li a ble con clu si ons on
prog no sis.

Che mot he ra py

Intro duc ti on

Long re mis si ons with high qua li ty of life can be achie ved 
with che mot he ra py, alt hough this tre at ment mo da li ty is ra -
re ly cu ra ti ve. Spe ci fic fac tors that must be con si de red when
using che mot he ra py in neu ro-on co lo gy in clu de, but are
not li mi ted to, the blood-brain bar rier (BBB), the his top -
atho lo gy, the cell ki ne tics and the mi croen vi ron ment of
the tu mor. 

The brain tra di ti o nal ly has been thought to be “pro tec -
ted” by the BBB. This phy si o lo gic and phar ma co lo gic
en ti ty is lo ca ted in the en dot he li um of the ma jo ri ty of ce -
re bral ca pil la ries. Only drugs that have high li pid so lu bi -
li ty are not ex clu ded by the BBB, and to pass through the
BBB, drugs must eit her not be io ni zed or must have re a -
di ly re ver si ble io ni za ti on equa ti ons. Although the se con -
cepts are im por tant in the choi ce of a che mot he ra peu tic
agent, the BBB may in fact not be ana to mi cal ly or phy si o -
logi cal ly in tact wit hin the boun da ries of a brain tu mor,
and so the se tra di ti o nal con si de ra ti ons may not ap ply.
Many drugs pre vi ous ly be lie ved inef fec ti ve in the cen tral 

ner vous sy stem (CNS) may ac tu al ly pe ne tra te the BBB
ade qua te ly, par ti cu lar ly when the tu mor it self or pe ri tu mo -
ral in flam ma ti on has da ma ged the BBB (Cook, 1990).

In a rat gli o ma mo del, the he te ro ge nei ty of the BBB
per me a bi li ty ac cor ding to the sta ge of tu mor growth was
no ti ced. This may in ter fe re with dif fu se up ta ke of che -
mot he ra peu tic agents that do not cross an in tact BBB
(Yama da et al., 1982).

Re cent in ves ti ga ti on sug gests that the BBB is de fec ti ve
in ma lig nant gli o mas, a con di ti on which re sults in ce re bral
ede ma. This phe no me non may be the cau se of con trast
en han ce ment du ring neur ora di o lo gi cal exa mi na ti on.
Schnei der et al. (2004) sug gest that ma lig nant gli o mas
have ac qui red the abi li ty to ac ti ve ly de gra de tight junc ti ons
by se cre ting so lu ble fac tors, even tu al ly le a ding to BBB
dis rup ti on wit hin in va ded brain tis sue. Ho we ver, all the
exact mecha nisms un der ly ing the BBB break down are
still unk nown. The com bi na ti on of che mot he ra py with
ot her tre at ment mo da li ties such as ra di a ti on or trans ient
BBB dis rup ting agents may also re sult in im pro ved BBB
pe ne tra ti on (Cook, 1990). Anot her com po nent of the
BBB is the pre sen ce of P-gly copro tein (P-gp) trans por -
ters lo ca ted in the mem bra nes of the ca pil la ry en dot he li al
cells.  The se pumps ex tru de many struc tu ral ly un re la ted
drugs, in clu ding va ri ous che mot he ra peu tics, which le ads 
to the ra py fail ure.

Some breeds of dogs, such as Col lies and Aus tra li an
Shep herds, have a de le ti on mu ta ti on in the MDR1 gene,
which en co des P-gp. This cau ses pre ma tu re ter mi na ti on
of P-gp syn the sis, which re sults in a lack of func ti o nal
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Ta ble 1. Re sults of sur gi cal pro ce du res.

Type tu mor Num ber of pa tients Results: median survival times Survival rates (sr) Re fe ren ces

me ning i o ma 

dog

   4

   10
   1

   3

   14

63-203 days

198 days
210 days

after 120-270 days alive and seizure-free

210 days

/

1-year sr: 30%
/

/

1-year sr: 18.75%

Kostolich’s et al.(1987)

Nie bau er et al. (1991)
Fe der et al. (1993)

Glass et al. (2000)

Axlund et al. (2002)

me ning i o ma 
cat

   10

   4 
   17

   42 

1 cat died of her ni a ti on, no exact sur vi val ti mes
known

485 days
2 cats died of herniation, 1 of renal failure.

14 cats: 816 days

780 days

/

1-year sr: 50%
1-year sr: 70.6%

½-year sr: 71%
1-year sr: 66%

2-year sr: 50%

Law son et al. (1982)

Nie bau er et al. (1991)
Gal la ger et al. (1993)

Gor don et al. (1994)

pi tuit ary
tu mors

   52 dogs

   84 dogs

   7 cats

   150 dogs

procedure-related mortalities: 10%
incomplete hypophysectomies: 8%

procedure-related mortalities: 7%

1 procedure-related mortality, 
1 died within 2 weeks (lymphoma),

5 cats in remission from Cushing’s disease

procedure-related mortalities: 8%
incomplete hypophysectomies: 6%

/

1-year sr: 84%

2-year sr: 82%
3-year sr: 79%

/

1-year sr: 84%
2-year sr: 76%

3-year sr: 72%

4-year sr: 68%

Meij et al. (1998)

Meij et al. (2002)

Meij et al. (2002)

Han son et al. (2005)

other tumors    10 dogs and 1 cat

   1 dog

414 days

75 days

1-year sr: 40%

/

Nie bau er et al. (1991)

Glass et al. (2000)



P-gp and thus in a de fec ti ve BBB. This may al low in cre a -
sed CNS pe ne tra ti on of P-gp-sub stra te che mot he ra peu -
tic agents, so the se ani mals may be bet ter can di da tes for
che mot he ra py as a tre at ment for brain ne opla sia. On the
ot her hand, they may be more sus cep ti ble to the toxic ef -
fects of the se agents (Me a ley et al., 2003; Me a ley, 2006).

Anot her fac tor to con si der is the his to lo gi cal type of
the tu mor. Dif fe rent his to lo gi cal ty pes of brain tu mors
will res pond dif fe rent ly to va ri ous ty pes of che mot he ra py
and it re mains to be seen which tu mor ty pes res pond best
to the va ri ous cy to toxic agents avai la ble (Jef fe ry and
Bre ar ly, 1993). The mi croen vi ron ment of a brain tu mor,
in clu ding the lack of lymp ha tic drai na ge and the va ri a bi -
li ty be tween ne cro tic and ac ti ve ly pro li fe ra ting tu mor
cells, can com pli ca te the tre at ment (Cook, 1990).

Che mot he ra py agents

Many phar ma co lo gi cal ly dif fe rent drugs are iden ti fied
as ha ving anti-can cer ac ti vi ty. Tho se re le vant for the tre at -
ment of brain tu mors are the ni tro sou re as, in clu ding car -
mus ti ne (BCNU®), lo mus ti ne (CCNU®) and se mus ti ne
(MeCCNU®), and the an ti me ta bo li tes, in clu ding cy to si ne
ara bi no si de and met hot rexa te.

Nit ro sou re as

The ni tro sou re as are highly li pid-so lu ble al ky la ting
agents. This al lows for ra pid trans port across the BBB in
suf fi cient amounts to be at le ast par ti al ly ef fec ti ve against 
some brain tu mors. Stu dies with BCNU® and CCNU® in
in tra ce re bral ly im plan ted and spon ta ne ous ani mal brain
tu mors have de mon stra ted a con sis tent and high le vel of
an ti tu mor ac ti vi ty. In some ani mal brain tu mors, lo mus ti ne
has had an ef fect su pe ri or to that of car mus ti ne (Mer ker et 
al., 1975). A fre quent ly en coun te red com pli ca ti on in dogs
tre a ted with lo mus ti ne and car mus ti ne is acu te bone mar -
row sup pres si on. The leu ko pe nia is trans ient but may
lead to sep ti ce mia. Lo mus ti ne has a ne ga ti ve cu mu la ti ve
ef fect on pla te let pro duc ti on, which may be less re ver sible
(Drop cho, 2001). The whi te blood cell and pla te let count
re ach na dirs 1 to 4 weeks post tre at ment (Ful ton and
Stein berg, 1990). If se ve re neu tro pe nia (fe wer than 1000
cells/µl) de vel ops, ad mi ni stra ti on of broad-spec trum an -
ti bi o tics is re com men ded un til neu trop hil counts ex ceed
2500 cells/µl (Fan and Kit chell, 2000). 

In our de part ment, broad-spec trum an ti bi o tics are gi -
ven the first ten days af ter ad mi ni stra ti on of lo mus ti ne.
Anti bi o tics are con ti nu ed un til neu trop hil counts ex ceed
1500 cells/µl. The fol lo wing do sa ge of lo mus ti ne is then
post po ned un til neu trop hil counts ex ceed 4000 cells/µl
(per so nal com mu ni ca ti on of the aut hor). 

It has been sug ge sted to use gra nu lo cy te co lo ny-sti mu la -
ting fac tor (G-CSF) when my e lo sup pres si on is pro long ed.
Ho we ver, re cent stu dies have fai led to de mon stra te any be -
ne fi ci al ef fects in the tre at ment of neu tro pe nia in man
(Fan and Kit chell, 2000). The po ten ti al de ve lop ment of
neu tra li zing, po ten ti al ly cross-re ac ti ve an ti bo dies com -
pli ca tes the use of re com bi nant hu man G-CSF in small
ani mals. Anti bo dy pro duc ti on is not a pro blem with re -

com bi nant ca ni ne or fe li ne G-CSF, and the pre li mi na ry
evi den ce sug gests that the re is a re duc ti on in the de ve lop -
ment of cross-re ac ti ve an ti bo dies in im mu no sup pres sed
dogs (Hog ge and MacEwen, 2001).

Lo mus ti ne re qui res he pa tic mi cro so mal en zy me hy -
droxy la ti on. This has two ma jor con se quen ces.  First, he -
pa to toxi ci ty may de ve lop in some dogs, which may be ir -
re ver si ble and fa tal. The re fo re this drug should be used
with care in ani mals with he pa tic dys func ti on (Kris tal et
al., 2004).

Se cond, the use of con cur rent me di ca ti on, which re -
qui res the same in duc ti on pathway, may lead to al te ra ti ons
in the an ti ne oplas tic ac ti vi ty of lo mus ti ne. Lo mus ti ne should
be used with cau ti on in dogs being tre a ted con cur rent ly with 
phe no bar bi tal, ci me ti di ne and the op hyl li ne (Sel ker et al.,
1978; Zelt zer and Feig, 1979).

Lung fi bro sis has been re por ted in hu mans as a com -
pli ca ti on af ter chro nic tre at ment with lo mus ti ne, but no
si mi lar ob ser va ti ons have been re por ted in the ve te ri na ry
li te ra tu re (Weiss and Issell, 1982). Ho we ver, the re was
one pa tient at the Otten horst that re cei ved more than
1000mg/m² lo mus ti ne du ring a lymp ho ma pro to col and
did de ve lop lung fi bro sis (J.P. de Vos, per so nal com mu ni -
ca ti on, 2005). Like all al ky la ting agents, the se group of
an ti ne oplas tic drugs may in du ce car cin oge nic and te ra to -
ge nic ef fects. Sin ce the se drugs are pri ma ri ly ex cre ted by
the kid neys, they have the po ten ti al to in du ce re nal fail -
ure. Des pi te the fact that this com pli ca ti on has not yet
been re por ted in ani mals, the se drugs should be used cau -
ti ous ly in ani mals with pre-exis ting re nal pa tho lo gy.
With in tra-ar te ri al car mus ti ne the ra py, re ti nal vas cu li tis
is a com mon side ef fect that may re sult in se ve re per ma -
nent vi su al de fi cits (Dim ski and Cook, 1990). Sin ce not
all stu dies in Ta ble 2 men ti o ned a his to lo gi cal di ag no sis,
no de fi ni te con clu si on can be made con cer ning the ef fect
of tre at ment in dif fe rent tu mor ty pes.  In ge ne ral, sur vi val
ti mes of 4 months to 1 year have been achie ved in dogs. 
In hu mans, gli o mas are more res pon si ve to che mot he ra -
peu tic agents than me ning i o mas and, on the ba sis of the
stu dies re fer red to, a si mi lar ten den cy is no ted in dogs.
Con cer ning the use of the se drugs in cats, only one stu dy
has been re por ted which fo cu ses on the toxi ci ty and the ra -
peu tic ef fi ca cy of lo mus ti ne (Fan et al., 2002).

Anti me ta bo li tes

Anot her group of cy to toxic agents are the an ti me ta bo -
li tes, which are the struc tu ral ana lo gu es of the me ta bo li -
tes which are re qui red for pu ri ne and/or py ri mi di ne syn -
the sis. They in ter fe re with DNA and RNA syn the sis by
en zy me in hi bi ti on or by cau sing syn the sis of non-func-
ti o nal mo le cu les. Anti me ta bo li tes are cell cy cle spe ci fic,
ac ting du ring the S pha se of the cell cy cle. Cy to si ne ara -
bi no si de is a py ri mi di ne an ta go nist, and met hot rexa te is
an an ti fo la te.

Cy to si ne ara bi no si de

Cy to si ne ara bi no si de is an an ti me ta bo li te that was ori gi -
nal ly de sig ned for the tre at ment of my e lo ge nous leu ke mia
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and lymp ho mas. In hu man beings it is used for cen tral ner -
vous sy stem (CNS) in vol ve ment of the se dis e a ses, as well
as for prop hy laxis af ter the es ta blish ment of re mis si on. 

This drug has been used in trat he cal ly in ve te ri na ry
me di ci ne to tre at CNS lymp ho ma (Cou to et al., 1984).
Re cent in ves ti ga ti on has shown that cy to si ne ara bi no si de 
pe ne tra tes the in tact BBB re a di ly and that cy to toxic
amounts might be achie ved in the CNS by in tra ve nous
ad mi ni stra ti on and by sub cu ta ne ous in jec ti on, thus by -
pas sing the tech ni cal dif fi cul ties as so ci a ted with in trat -
he cal in jec ti on (Cook, 1990).

Met hot rexa te

Anot her an ti me ta bo li te, met hot rexa te, has been used
in trat he cal ly to tre at hu man beings with CNS ma ni fes ta -
ti ons of leu ke mi as and lymp ho mas, as well as prop hy lac -
ti cal ly as des cri bed for cy to si ne ara bi no si de. Pro to cols
for use in ca ni ne or fe li ne pa tients have not been des cri -
bed. Re cent evi den ce sug gests that in the pre sen ce of
CNS dis e a se this com pound may pe ne tra te the BBB fol -
lo wing sys te mic ad mi ni stra ti on (Cook, 1990).

Mis cel la ne ous 

Se ver al ot her agents are un der in ves ti ga ti on. As an
exam ple, L-as pa ra gi na se has the po ten ti al to be used in ma -
lig nant lymp ho ma be cau se of its apop to tic ef fects (Sto ry et
al., 1993). Anot her com pound is me thy la ting te mo zo li -
de, which is un der in ves ti ga ti on for use in gli o mas in man 
(Mac do nald, 2001; Stupp and New lands, 2001).Che mot -
he ra py op ti ons are a ra pid ly evol ving area wit hin can cer tre -
at ment. The re are many pro mi sing new drugs, drug de li ve -
ry sys tems, and mul ti mo da li ty pro to cols which will
li ke ly en han ce our abi li ty to tre at can cer with che mot he ra -
py. Fu tu re di rec ti ons that might en han ce the use of che mo-
the ra peu tic agents in dogs and cats with brain tu mors in clu de

trans ient blood-brain bar rier dis rup ti on using bra dy ki nin
ana lo gu es such as RMP-7 (Groot huis et al., 1990; Ra pa -
port, 1990; Neu welt et al., 1991; Ina mu ra and Black, 1994;
Cul ver et al., 1998, Kroll and Neu welt, 1998), in tra-ar te ri al 
in fu si on of che mot he ra py and in ter sti ti al che mot he ra py
(Drop cho, 2001). In hu man me di ci ne se ver al drugs have a 
cy tos ta tic or cy to toxic ef fect on gli o ma cells, with the
the o re ti cal ap pe al of less toxi ci ty than che mot he ra py. For 
exam ple, ta moxi fen sen si ti zes tu mor cells to the cy to -
toxic ef fects of pla ti num drugs in vi tro (Drop cho, 2001).

Ra di a ti on the ra py

Intro duc ti on

Ca ni ne in tra cra ni al ne o plasms are known to res pond
well to ra di a ti on the ra py (Roh rer Bley et al., 2005). Ra di a -
tion the ra py can even be the pri ma ry tre at ment of choi ce,
es pe ci al ly if the cen tral ner vous le si on is in ope ra ble or if
the re is a con train di ca ti on for che mot he ra py. Some tu -
mor ty pes seem to be more ra di o res pon si ve than ot hers.
Growth frac ti on, hy poxic frac ti on, and rate of cell loss
are im por tant fac tors that may con tri bu te to the he te ro ge -
nei ty of res pon se (LaRue and Gil let te, 1993). Exter nal
beam meg avol ta ge ir ra di a ti on ob tai ned from a li ne ar ac -
ce le ra tor or a co balt machi ne is cur rent ly re com men ded
for the the ra py of brain tu mors in dogs and cats (LeCou -
teur, 1999).

Com pli ca ti ons

Ear ly ad ver se re ac ti ons af ter ra di ot he ra py of brain tu -
mors in clu de acu te ede ma of the brain, cau sing re ac ti ve
tu mor swel ling, which has also been re por ted as a pro -
blem in the ma na ge ment of hu man pa tients with brain tu -
mors. Unfor tu na te ly, brain tis sue is ex tre me ly sen si ti ve
to late ef fects of ir ra di a ti on. Ear ly de lay ed ef fects can oc -
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Ta ble 2. Re sults of che mot he ra py.

Pro duct 

(+ ad di ti o nal tre at ment)

Num ber of 

pa tients

Type of tu mor Sur vi val time (st) Re fe ren ce

cy clop hosp ha mi de, vin cris ti ne,

cy to si ne ara bi no si de, pred ni so ne
and chlo ram bu cil

2 dogs CNS lymp ho mas 1 dog 9 weeks 

1 dog in com ple te re mis si on
af ter 3 months

Cou to et al. (1984)

BCNU

50 mg/m² IV 4-6weeks

3 dogs

2 dogs

unk nown
unk nown

gli o mas

1 be nign vas cu lar tu mor and
1 uni den ti fied tu mor

me ning i o mas
pi tuit ary tu mors

9-11 months

more than 12 months

4-6 months
litt le to no res pon se

Cook (1990)

BCNU

50 mg/m² 6weeks

+pheno bar bi tal
+oxa cyl lin

+pred ni so ne

1 dog astro cy to ma 7 months Dim ski and Cook  (1990)

CCNU
60-80 mg/m² PO 4 weeks

2 dogs 1 gli o blas to ma mul ti for me
1 me ning i o ma  

4 months
11 months

Jef fe ry and Bre ar ly (1993)

CCNU 

60-90 mg/m² PO eve ry 4-6 weeks
+ broad-spec trum an ti bi o tics

56 dogs 19 once lo mus ti ne

34 more than once (2-13 ti mes)
tu mor type unk nown

mean st 21 days

mean st 8.5 months

Van Meer ven ne et al.

(2005b)



cur from two weeks to three months af ter tre at ment and
may be re la ted to trans ient de my e li na ti on (som no len ce
syn dro me). The signs are of ten trans ient and res pond to
sys te mic cor ti so ne. Late de lay ed ef fects usu al ly oc cur at
le ast six months af ter the ra py but can oc cur af ter se ver al
ye ars. Such ef fects are as so ci a ted with fo cal ne cro sis and
de my e li na ti on due to vas cu lar en dot he li al pro li fe ra ti on
and oc clu si on of the mi cro cir cu la ti on. Res pon se to cor ti -
so ne is li mi ted. It is of ten dif fi cult to dis ting uish be tween
late ef fects and tu mor re cur ren ce (Jef fe ry and Bre ar ly,
1993; LaRue and Gil let te, 1993: Bre ar ly et al., 1999). In
this re gard, a lot of re search ef forts have been put into the
de ve lop ment of spe ci fic ra di o la bel led mar kers for func -
ti o nal ima ging mo da li ties that have the abi li ty to dif fe -
ren ti a te be tween fi bro sis, ne cro sis and tu mor re cur ren ce
(Gi an no pou lou, 2003; Van de Wie le et al., 2003). De li ve ry
of an ade qua te ra di a ti on dose to the tu mor wit hout cau -
sing nor mal tis sue com pli ca ti ons re mains the the ra peu tic
chal lenge of ra di a ti on the ra py.

Ra di ot he ra py tech ni ques

Ra di ot he ra py is con ven ti o nal ly gi ven du ring se ver al
con se cu ti ve ses si ons to ob tain maxi mal cell de ath.  Lots of
ad just ments have been made to im pro ve the se sche mes.
In hu man me di ci ne, dai ly ses si ons from Mon day to Fri -
day are re com men ded, alt hough two or more frac ti ons a
day have been sug ge sted. The lat ter pro to col is dif fi cult to 
achie ve in the ve te ri na ry pa tient due to the need to an aesthe -
ti ze the ani mal for each ses si on. In dogs, the op ti mal tre at -
ment re gi me has yet to be es ta blis hed, but ir ra di a ti on ses si ons
usu al ly are once wee kly or three ti mes a week, if pos si ble
(Bre ar ly et al., 1999; LeCou teur, 1999; LeCou teur, 2004).

Ste re o tac tic ra di ot he ra py is an ex ter nal ra di a ti on tech -
ni que in which mul tiple nar row ra di a ti on be ams are used
to de li ver a high ra di a ti on dose to a small vo lu me. Por tal
size and beam di rec ti on are ba sed on as ses sment of the
mass seen on the scan. Eit her op po sing or per pen di cu lar
be ams can be ap plied to re du ce nor mal tis sue ex po su re
whi le maxi mi zing the tu mor dose. This pro ce du re al lows 
spa ring of the nor mal tis sue sur roun ding the tu mor. This
tech ni que has re cent ly been des cri bed in dogs. Unfor tu -
na te ly, the ap pli ca ti on is li mi ted by the avai la bi li ty of spe -
ci al two or three-di men si o nal com pu ter-as si sted tre at ment 
plan ning sys tems (Jef fe ry and Bre ar ly, 1993; Roh rer
Bley, 2004).

Brachyt he ra py, or in ter sti ti al ra di a ti on the ra py, a me -
thod ba sed on the im plan ta ti on of ra di oi so to pe seeds into
the cen ter of a tu mor to de li ver hig her do ses of ra di a ti on,
has been used in dogs with li mi ted suc cess (LeCou teur,
2004). 

Bo ron neu tron cap tu re the ra py (BNCT) is a ra di a ti on-
 asso ci a ted the ra py that is cur rent ly un der in ves ti ga ti on.
Data from Ga vin et al. (1995) sug gest ho we ver, that this
tech ni que is equi va lent to con ven ti o nal ra di a ti on the ra py
for the tre at ment of in tra cra ni al tu mors in dogs (LeCou -
teur, 2004).

Ra di a ti on en han cers (sen si ti zers) may also be used to
po ten ti a te the ef fects of ra di a ti on the ra py (LeCou teur,
2004). The pre ci se cel lu lar mecha nisms have not been

de fi ned, alt hough the in hi bi ti on of re pair of ra di a ti on-in -
du ced cell da ma ge, the ef fects on the cell cy cle, and the
in hi bi ti on of cell pro li fe ra ti on, have all been pos tu la ted
(Mil as et al., 2003). 

Many clas ses of drugs have been found to in ter act
with ra di a ti on. Clas sic ra di o sen si ti zing agents in clu de
the ha lo ge na ted py ri mi di nes and the ni troi mi da zo les; how -
ever, many con ven ti o nal cy to toxic agents, such as cis pla -
tin, also en han ce cell kill by ra di ot he ra py (Car de et al.,
2001).

Re sults

Sur vi val ti mes for dif fe rent ra di a ti on pro to cols, as
shown in Ta ble 3, vary from 4.9 to 18 months. A re tro -
spec ti ve stu dy (N=86) re por ted a sig ni fi cant long er sur -
vi val time in dogs tre a ted with co balt-60 ra di a ti on, with
or wit hout ot her com bi na ti ons of the ra py, com pa red to
dogs who re cei ved sur ge ry (+/- 125I im plants), or to dogs 
who re cei ved symp to ma tic tre at ment (Heid ner et al.,1991).

 Me ning i o mas and hy pop hy si al ma cro a de no mas seem
to be most res pon si ve to ra di ot he ra py, but sur vi val was
also en han ced in dogs with gli o mas, gra nu lo ma tous me -
ning oen cep ha li tis, and me ta sta tic brain tu mors. The exact
re a son for this is yet unk nown, but it may re flect an in na te
sen si ti vi ty of me ning i o mas, or it may be re la ted to a re la ti -
ve ly slo wer rate of growth (LaRue and Gil let te, 1993). 

Hor mo nal the ra py

Intro duc ti on

The main stay of hor mo nal the ra py for brain tu mors is
the ad mi ni stra ti on of cor ti cos te roids, which is not in ten -
ded to cure the pa tient, but rat her to in cre a se his qua li ty of
life. Glu co cor ti coids re a di ly cross the BBB (Cook, 1990).
The cli ni cal ef fects of cor ti cos te roids ap pe ar to be due
main ly to their anti-in flam ma to ry ac ti on, by which they
de cre a se the per me a bi li ty of the tu mor ca pil la ries. Ste -
roid ad mi ni stra ti on de cre a ses the blood sup ply to a tu mor 
wit hin hours of ad mi ni stra ti on (Jar den, 1989). The se chan -
g es re sult in re du ced in tra cra ni al pres su re, de cre a sed brain
ede ma and less cli ni cal signs. The sa tu ra ti on of ste roid re -
cep tor si tes in hor mo ne-sen si ti ve tu mors may also en -
han ce the cli ni cal im pro ve ment (Spe ci a le, 1990). Some
re duc ti on of tu mor size or de cre a sed growth rate is pos si ble,
es pe ci al ly in he ma to poi e tic tu mors. Dexa me tha so ne is pre -
fer red in acu te and se ve re ca ses, whi le pred ni so lo ne may be
used for main te nan ce the ra py (Cook, 1990). 

Should anti-epi lep tic the ra py be re qui red, phe no bar bi tal
is the drug best sui ted for the con trol of ge ne ra li zed sei zu res
in dogs and cats (Evans et al., 1993; LeCou teur, 1999).

Re sults

The re is an ex tre me va ri a ti on in sur vi val ti mes in dogs
with brain tu mors tre a ted with cor ti cos te roids, with or wit h -
out phe no bar bi tal (Ta ble 4). Sur vi val ti mes over lap for ma -
lig nant and be nign tu mors, as well as for tu mors with dif fe -
rent ana to mi cal lo ca ti ons. The me di an sur vi val time rang es
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from 6 to 119 days. This me ans a poor out co me can be pre -
dic ted for pa tients tre a ted symp to ma ti cal ly.

Immu not he ra py

Advan ces in bi o tech no lo gy have led to con si de ra ble
pro gress in ma ni pu la ting the host im mu ne sy stem in ef -
forts to tre at can cer. Ear ly at tempts at im mu not he ra py
were li mi ted by many fac tors, in clu ding a lack of un der -
stan ding of the re la ti ons hip of host ef fec tor cells and the
cy to ki nes that they pro du ce. To day, ho we ver, we can use
a va rie ty of bi o lo gic res pon se mo di fiers that have the abi -
li ty to ac ti va te ma crop ha ges to pro du ce cy to ki nes such as 
in ter leu kin 1 (IL-1), IL-6, tu mor ne cro sis fac tor, and in -
ter fe ron. Cle ar cli ni cal be ne fit has been de mon stra ted in
many ca ses. Immu not he ra py is most ap propri a te ly used
as ad junc ti ve the ra py with the goal of con trol ling re si du al
dis e a se (Mor ri son, 2002).

Re cent ly, at tempts have been made in dogs with a ma lig -
nant gli o ma to mo bi li ze cell-me di a ted im mu ni ty against the
tu mor by cul tu ring au to lo gous lymp ho cy tes to in cre a se
their num bers and cy to toxic ef fec ti ve ness, and then re tur -
ning the se cells to the tu mor bed af ter tu mor re sec ti on. Re -
duc ti on in tu mor size and cli ni cal im pro ve ment oc cur red in
five dogs with ce re bral gli o mas (LeCou teur, 2004).

The tre at ment of dogs with me ning i o mas using re pe a ted
in tra cis ter nal in jec ti ons of sti mu la ted lymp ho cy tes also
re sul ted in cli ni cal im pro ve ment and re duc ti on in tu mor
size (LeCou teur, 2004).

Gene the ra py

Gene the ra py is the in tro duc ti on of ge ne tic ma te ri al
into a host in an ef fort to cor rect a bi oche mi cal de fi cien cy
or dis e a se sta te. The most ef fi cient me thods of gene trans -
fer are vi ral ly ba sed and are re fer red to as trans duc ti on. Cur -
rent stra te gies are ba sed on four dif fe rent tech ni ques:
che mo ge ne the ra py, which is the in tro duc ti on of ge nes
that con fer sus cep ti bi li ty to che mot he ra peu tic agents;
im mun oge ne the ra py, which in vol ves the mo du la ti on of

the im mu ne res pon se to tu mor an ti gen; tu mor sup pres sor
ge nes such as p53; and ma ni pu la ti on of tu mor cell growth
and in va si ve ness (Hog ge and MacEwen, 2001).

Se ver al gene the ra py stra te gies for hu man gli o mas are
still in pre cli ni cal de ve lop ment. The tre at ment for which
the re is the most cli ni cal ex pe rien ce is re tro vi ral trans fer
of the her pes sim plex thy mi di ne ki na se (HSV-TK) gene
into gli o ma cells, ren de ring them sus cep ti ble to the cy to -
ci dal ef fect of gan ci clo vir. Other stu dies in clu de the re -
tro vi ral trans fer of HSV-TK and in ter leu ki ne-2 and the
ste re o tac tic in jec ti on of an ade no vi rus vec tor to trans fer
the wild-type p53 gene into gli o ma cells (Drop cho, 2001).

Bys tan der kil ling in ca ni ne me ning i o ma cells with a
re com bi nant ade no-as so ci a ted vi rus vec tor con tai ning
her pes sim plex vi ral thy mi di ne ki na se is des cri bed by Ji me -
nez et al. (1998). Me ning i o mas can be suc ces sful ly trans du -
ced by ade no vi rus vec tors be a ring the Esche richia coli
beta-ga lac to si da se re por ter gene by using en do vas cu lar
tech ni ques (Chau vet et al., 1998).

Anti-ang i o ge nic the ra py

Anti-ang i o ge nic the ra py tar gets non-ma lig nant ves sel 
cells rat her than ne oplas tic tu mour cells. Be cau se ang i o -
ge ne sis is vir tu al ly ab sent in nor mal adults, the ra pies ai -
med at spe ci fi cal ly in ter rup ting ang i o ge ne sis wit hin tu -
mors should be well to le ra ted. Anti-ang i o ge nic the ra py
is in di ca ted whe re pro li fe ra ti on of vas cu la tu re is evi dent
in his to lo gic exa mi na ti on of the tu mor. The BBB is not an 
ob sta cle, be cau se blood-bor ne anti-ang i o ge nic fac tors can
re ach the en dot he li al cells di rect ly (Drop cho, 2001).

Angi os ta tin and en dos ta tin, VEGF in hi bi tors, ma trix
me tal lopro te a se in hi bi tors, and tha li do mi de are un der in -
ves ti ga ti on in anti-ang i o ge nic the ra py (Platt, 2005). The
use of en dos ta tin for ca ni ne brain tu mor tre at ment, ad mi nis -
te red at the site of the tu mor via en cap su la ted, trans fec ted
cell tech no lo gy, is cur rent ly being eva lu a ted (Platt, 2005).
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Ta ble 4. Re sults of hor mo nal the ra py.

Num ber of pa tients Tre at ment Sur vi val ti mes (st) Re fe ren ce

8 dogs (2 me ning i o mas, 2 astro cy to mas, 

2 cho roid plexus tu mors, 
1 oli go den dro gli o ma, 1 epen dy mo ma)

cor ti cos te roids and 

an ti con vul sants

me di an st 56 days Tur rel et al. (1984)

43 dogs:

13 me ning i o ma

7 astro cy to ma

not spe ci fied me di an st 13 days

mean st 75 days

mean st 77 days

Fos ter et al. (1988)

45 dogs 7 dogs no tre at ment
38 dogs symp to ma tic tre at ment

me di an st 6 days Heid ner et al. (1991)

? cor ti cos te roids +/-

an ti con vul sants

me di an st 59-81 days Evans et al. (1993)

? not spe ci fied me di an st 6-56 days Moore et al. (1996)

10 dogs: me ning i o mas cor ti cos te roids me di an st 119 days Platt et al. (2003)



Mul ti-mo da li ty the ra py

Many sing le-mo da li ty tre at ments have been te sted,
and alt hough en cou ra ging, a com mon be lief now held in
neu ro-on co lo gy is that the de ve lop ment of com bi na ti on
the ra pies is es sen ti al to im pro ve sur vi val ti mes. Drop cho
(2001) des cri bes the no vel ap pro aches to brain tu mors in
hu mans. The stand ard tre at ment for pa tients with new ly
di ag no sed gli o blas to ma mul ti for me or ana plas tic astro -
cy to ma is maxi mal tu mor re sec ti on with pre ser va ti on of
neu ro lo gic func ti on, fol lo wed by li mi ted-field ra di a ti on
the ra py. In most cen ters, pa tients ad di ti o nal ly re cei ve
“ad ju vant” che mot he ra py as part of the up front tre at ment.
Cur rent “con ven ti o nal” che mot he ra py re gi mens in clu de
sing le-agent in tra ve nous car mus ti ne, sing le- agent oral pro -
car ba zi ne, or the com bi na ti on of pro car ba zi ne, lo mus ti ne 
and vin cris ti ne. 

The re por ted me di an sur vi val ti mes in Ta ble 5 sug gest
the ef fec ti ve ness of com bi na ti on the ra py on brain tu mors 
in dogs. Espe ci al ly the com bi na ti on of sur ge ry fol lo wed
by ra di a ti on the ra py to tre at re si du al tu mor tis sue has pro -
mi sing re sults. In fu tu re, mul tiple the ra peu tic mo da li ties
should be plan ned to tre at ca ni ne brain tu mors.

CONCLUSION

Dif fe rent mo da li ties are avai la ble in the tre at ment of
brain tu mors in small ani mals. Con ser va ti ve tre at ment
with cor ti cos te roids is con nec ted with poor prog no sis
and short sur vi val ti mes. Com bi na ti on the ra py pro to cols, 
in clu ding sur ge ry, ra di a ti on the ra py and che mot he ra py,
are nee ded to im pro ve sur vi val ti mes.  Irres pec ti ve of the
tre at ment pro to cols, the type of tu mor and its gra de are
im por tant pro gnos tic de ter mi na tors.

More ad van ced tech no lo gies, such as im mu not he ra -
py, gene the ra py, anti-ang i o ge nic the ra py, etc. are gra du -
al ly fin ding their role as sup por ti ve me a su res to con ven -
ti o nal brain tu mor the ra py.  
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Uit het ver le den  

DE HEI LI GE VEER LE

Patro nes van klei ne huis die ren
(... en pluim veeart sen?)

Onder de hei li gen uit een heel ver ver le den, de tijd van de Mer oving ers voor al, zijn er enk ele his to ri sche fi gu ren en
een me nig te le gen da ri sche. Voor al deze laat ste munt ten uit door exu be ran te won der da den. Ze ker niet de min ste in de
twee de ca te go rie was Sint - Veer le, Pha ra ïlde of, in de oud ste vorm van de naam, Far ahil de. Sint-Veer le is de pa tro nes
van Gent en enk ele klei ne re Vlaam se plaat sen. His to risch staat vast dat haar re lie ken in 937 over ge dra gen wer den aan
de ka pel bij de Gent se gra fe lij ke burcht waar aan het Sint-Veer le plein nu nog zijn naam ont leent (Voor dec kers - De -
clercq, 1963). Ver der is er niets wat haar met ze ker heid in ver band brengt met Gent. Even min be staan er be wij zen voor
dat ze uit het Mer oving ische ko nings huis zou stam men en een half zus zou zijn van de hei li ge Amel ber ga.

Vol gens de Inter net - Ency clo pe die Kat ho liek Ne der land is Veer le ook be scherm hei li ge van klei ne (huis)die ren en
wordt ze aan geroe pen voor hui se lij ke vre de. Dat laat ste heeft ze te dank en aan een bij vrou we lij ke hei li gen uit die tijd
veel voor ko mend ver haal. Hoe wel Far ahil de een ge lof te van maag de lijk heid had af ge legd, werd ze tot een hu we lijk ge -
dwong en met een edel man. Zij werd mis han deld om dat zij haar ge lof te trouw bleef en ‘s nachts ker ken be zocht in plaats
van het ech te lij ke bed. Dat be let te haar niet haar man trouw te ver zor gen toen die ge kwetst was. Ook als we du we bleef ze 
maagd tot aan haar dood die men in 750 si tu eert.

 Dat Veer le van Gent pa tro nes werd van huis die ren gaat te rug op iets heel wat uit zon der lij ker. Ze wordt meest al af ge -
beeld met een gans. Wijs neu zen me nen dat de uit leg daar voor te vin den is bij een toe val li ge klank ge lij ke nis tus sen Gent
(La tijn Gan da, uit het Kel ti sche ‘gandao’ wat mon ding be te kent) en gan ta (één van de La tijn se na men voor gans - denk
aan gent of gan der: gan ze rik, man ne lij ke gans). De voor stel ling van de hei li ge met gans zelf zou te rug gaan op een moe -
der go din, in Keu len be kend als Gan tu nae (gan zeng odin). De aan Veer le toe ge wij de ste nen ‘broden’ die tot op he den be -
waard ble ven te Gent en te Stee nok ker zeel (De Key ser, 1939) zou den vo tief ste nen zijn en even eens met die moe der-
godin nen cul tus te ma ken heb ben. Veer le zou in die vi sie dus pa troon hei li ge van Gent ge wor den zijn via haar gans.

Ver geet het. De le gen de is veel mooi er en, meer nog, ze gaat te rug op de oud ste le vens be schrij ving (vita) van de hei li ge.
Deze werd neer ge pend in de late 11de eeuw, maar is zelf ge steund op een ver lo ren ou de re ver sie die uit de Noor man nen -
tijd zou stam men. Dit ver haal wil dat Veer le eens in de win ter tijd in het open veld een troep gan zen zag rond schar re len.
Vol zorg bood ze de die ren on derd ak in haar schuur. Toen ze op een dag in de kerk was, stal een boer een van die gan zen.
Met enk ele vrien den at hij het dier op. Bij thuis komst ont dek te Veer le het ge mis. Ze liet de res tan ten van de gans ver za -
me len, leg de de bot jes en veer tjes bij een en zie: er vloog een le ven de gans op. Van we ge deze le gen de is Veer le pa tro nes
van klei ne (huis)die ren. Maar zou ze - met zo’n kracht toer! - niet meer ge ëigend zijn als pa tro nes van de die ren art sen die
zich met pluim vee in la ten of die alle mo ge lij ke ge kwet ste vo gels pro be ren op te lap pen?

Luc De vrie se
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