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Abstract

The treatment outcomes in 48 dogs with brain tumors that were diagnosed by Magnetic Resonance Imaging (MRI) and
underwent surgery, radiation therapy and palliative treatment at Kasetsart University Veterinary Teaching Hospital were
studies by survival analysis. The Kaplan-Meier curve was used to estimate overall survival probabilities. Log rank test and
Cox regression analysis were used to assess factor related to treatment outcome. Six dogs underwent surgery, 12 dogs re-
ceived radiation therapy and 30 dogs received palliative treatment. The median survival time for all dogs was 91 days.
Median survival time of dogs receiving: 1) surgery, 2) radiation therapy and 3) palliative treatment were 166, 161 and 35
days, respectively. Median survival time of radiation group was significantly higher than symptomatic management group
(P <0.05). No significant difference in survival time was found between dogs with surgically treatment and radiation treat-
ment. MR feature as necrosis show significance as prognostic variable in this study.
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L‘f‘jmaﬂiuaumqﬁmﬁﬁmﬂmnﬁmagﬁ 14.5 ¢sia 100,000 63 (Vandevelde 1984) wu
Tuatveny 5 Tiuly Aifsegiuvesengiiinfeo 9 U lesenaussuiiafinutesie wilsdlown
(Meningioma) wazlnaloun (Glioma) (Snyder et al., 2006; Sturges et al., 2008) UAFINITOANU
silnduldau osenaeseadmdndd (Choroid plexus tumon Aslvian (Lymphoma) Suwsdle
4131 (Hemangiosarcoma) Liesensexldaues (Pituitary tumor) LLa:LﬁaqaﬂmaaLﬁaﬁmﬁu
Uszam (Nerve sheath tumor) iffesonuifladlesnsfnwudeslugtoiugifingvanfswren
(dolichocephalic breeds) 1 Inawu 51503 (Golden Retriever) waziiiliolaes siu1wes
(Miniature  Schnauzer) L‘l‘f@dEJﬂiﬂaiamﬁﬂwuiuqﬁmﬁuiﬂﬂwaﬂﬁiwxgu (brachycephalic
breeds) 1u Jonwes (Boxer) usadiu a3 (Boston Terrier) waryafion (Bulldog) ilesonnae
sooauandainnuluiuglnawiu 3vsnes warnuinnaldldadeides (Sturces et al, 2008;
Westworth et al., 2008) cﬁwLmuwaaamaqﬁﬁﬂwuLﬁaqaﬂumﬁqﬂﬁa pvaunnnesvay (olfacto-
ry bulb) tazaussdliunsousia (frontal lobe) (Koestner et al., 2002) omsTinusnduuS AU
FILIAUS VU LLazmmL%’ﬂuﬂ’mﬁﬁfgmadl,ﬁaqaﬂ wiliis e Auriaveiesen (Bagley et al.,
1998) §901n159N (seizure) warngAnTsuiUAsuLUAY (behavioral change) Wiuanisiisinmy
mmﬁqm (Snyder et al,, 2006) LA¥OIINUDINTDY WU LAY (circling) mueA (blindness)
Sungn (paresis) LAUW (ataxia) dUUszaMaN0IVNURAUNR (cranial nerve deficit) WaLBes
(head tilt or head turn) ¥adu (head shaking) umaR (stupor or coma) Lazidedinle

MsnsanduLlmanlnd (Magnetic Resonance Imaging; MRI) 18u35#ifinnuusiug
qﬂumimawasﬂszLﬁumamwmmLﬁmaﬂLLasé’uﬁwgmﬁwﬁmLLasmmquLLiwmLﬁmaﬂlﬁ
Tngorfeandnuaznmitld wu sumia (location and axial origin) dayeyresnn (signal inten-
sity) Snuarnsinansifiunnudann (contrast enhancement pattern) nswuLienne (ne-
crosis) q&ﬁ’] (cyst) waztdanoan (hemorrhage) (Thomas et al., 1996; Kraft et al., 1997) wu
wilsdlosnsmumevenideauss  (extra-axial) figiunts  uazRaasiiiveiudaninuuy
aiinanoTaton vouwataau fnumsnudveadensn (dural tail) LLazqaﬁW%aﬁugu
nelunau (Sturges et al.,, 2008) Tnaleusinwuiisuvianieluiioanss (intra-axial) fhinns
vithseufewnnn  vneduiesenlngnilvndenludeduncsnarilinsnsyaeves
aadfiuerudnnmlslatiane  Snvasvouiivsvssasmundndutseniifiouguuss v
nsdlenanudnunzvenioseniiumndrsluanilfiguiu fnsAnwiluagudildnmannsnsa

v

pAuwimantih  Butidenensaiszernanissentinlufihefidudesonluaues  wui
thefesenluauesiitidonsuundn Snsuanilasseution fgaheuelng wasiidesen
R TTanldEue1nT (Pitaknitinan et al, 2015) e1aiiiesnaniieseninalou
maimmﬁwuqﬁﬂ (Cystic glioblastomas) ﬁuﬁwqaﬂiiuﬂW§LLmsﬂ%u (infiltration) dideude
anesthaAeslddosnit Wedleuturdaiilifignd (Utsuki et al, 2006) dwiesondidian

suusadnnuillemeuinauniuasinisvininlagseusnn  dnsnaldenadesdasinsizdnny

AswNgnsrane (infiltration) Tulwllaaausstnadesnnnin sinlieinmenisiidneanlavun
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nms¥nwdlesenluauesaiuvilalasniakiin (surgical excision) $¥35nw1 (radiation
therapy) 1AfU10A (chemotherapy) kaZN133NWILULUTINIEINS (palliative treatment) 3
913l HLNeIBREITONANITTINAY %uﬁ’wﬁml,asmmgutm fumibwenilesen wazmsdndu
Tavesdwesdnd muhdadewilunsdifidosenedlusunisiiannsoridniereantd masnw
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$nwnduisilinad ShoguszoznanssonTinvesgtiuildfusdsnude 524 Weu dwiy
qﬁmﬁ%’nméﬁaﬁﬁmﬁmémﬁué’qﬁ%’ﬂmﬁuaaﬁ 16.5-30 wheu (Axlund et al,, 2002) Tud 2000
Spugnini Lavany  wuhglilasuidsnuswiueiresalaaidesess (corticosteroid) i
freguszeznaInsTendin 8 Wou dugdviildiunisinwuuuussimeinsmes e
WendldlsegIussesiaIn1ssentiniiies 0.2 - 2.5 hau (Heidner et al, 1991) nssnwinmeiadl
Trilugiviulidesussaumudifanasdoyanmsinuiswoudes  dagtuluvssmalneld
L'%'mﬁm{[fiﬁﬂ%qmaé’qﬁi"ﬂwwﬁmi'aaqmﬂ (Linear Accelerator; LINAC) saufAuluswnsy
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nnUszasALiioUseliunansinwluiugnsinssendinvesgiuniny
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21N5TSINYIUIAARN INBNTISIUNTADULMINGIFUNEATAEAS INYNUAUINUY AILALADY
NINNIAN W.A. 2556 BasBUNINYIAY W.A. 2558 TIudeladeNiinanan1ssny) KAaINNIANY)
& X < v P2 Vo ¢ o < v % o o a
asslasdudeyaiielidmunmdtantdlunisnensallsa wasiudoyaunidnvesdnilunmsindu

TadenuuInianissnmn
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aUNTULAZIGNTT

msﬁﬂmﬁﬂumiﬁﬂmE’J’awﬁﬂmaLﬁusﬁa;ﬁaiwsaumﬂn‘zﬁmﬁauuaxszuumauﬁama%
yodlsmenualussrinafeunsngiau wa. 2556 fafeunsngiau wa. 2558 giynaidhiy
nsanulisumatederiduiesenluaueshadunsaneeduulingnlih (15 Tesla scan-
ner, Siemens Magnetom Essenza, Germany) lagdniunngUszamuiessditadolazSsdsnw
Swfudmunmdgidomasnussuulssamaiszaunsalinnni 5 Y deyatuiinusznouse
919 A WS 9IMSAAUNANIITEUUUIEEM Sr8snaTiBULANIBINT HARTIININEFIne) 35
mednwfiadilisy mudwathafsmnmsine waslinstuiindnvassureaiosenainms
vnRuiwEnlh Usznaude sumis (location and origin) dyanasnmueniiesen (signal
intensity) nsnadenifoauss (mass effect) msifauieme (necrosis) msuaniseuseslsn
(edema) nsiindeneen (hemorrhage) dnunizn1sinansifiuaudanin (contrast enhance-
ment) Tnerfwunszdudungm 0, 1 was 2 (Table 1) mudnidonelunmiduenslossnuisnei

o o

sueyreusi1 (hypointensity) melunouilosenyildayayinas (hyperintensity) LiasnAnasiiiy

o

ANUTRAINIY post contrast-TIWI (T1 weighted images) (Figure 1)
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NECROSIS

Grade O Crade 1 Cerade 11

Figure 1 Grade 0, grade | and grade Il of necrosis on post contrast T1-weighted images.

Table 1 Magnetic Resonance Imaging (MRI) scoring criteria

MRI Characteristics Imaging features

Necrosis Grade 0 = no necrosis
Grade | = amount of necrosis is less than 50% of the tumor volume,
Grade Il = amount of necrosis is more than 50% of the tumor volume.

Edema Grade 0 = no edema
Grade | = edema is less than the tumor volume,
Grade Il = edema is more than the tumor volume

Mass Effect Grade 0 = no mass effect
Grade | = midline shift < 5 mm
Grade Il = midline shift > 5 mm

Enhancement margin Grade 0 = poor-defined
Grade | = well-defined

Hemorrhage Grade 0 = no hemorrhage
Grade | = hemorrhage

=]

nsvniseuiesensznuusnmiid Foyayaugalu T2WI (T2 weighted images) g5
Uhafiiaasifiuanadanmly post contrast-TIWI (Figure 2) nmanafenileauesaznuin
wnansveaNasadeullanis (midine shift) lunn post contrast-T1WI (Figure 3) N15AA
asifiuaudnnwlunisnsanduutmaniii %wuu%mﬁﬁé’@mquﬂLﬁmﬁauﬁ’uﬁnm

dusou Nounddeygiasilu post contrast-TIWI (Figure 4) Laznsuiilidoneonlutiinionas

winduusnaniidyaiusluniw Gradient-echo images (Figure 5)
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Figure 2 Grade 0, grade | and grade Il of edema on T2-weighted images.

MASS EFFECT

Grade 0 Grade I Grade I1

Figure 3 Grade 0, grade | and grade Il of mass effect on post contrast T1 weighted images.

ENHANCEMENT MARGIN

Grade 0 Grade I

Figure 4 Grade 0 and grade | of enhancement margin on post contrast T1-weighted images.
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HEMORRHAGE

Grade 0 Grade I

Figure 5 Grade 0 and grade | of hemorrhage on Gradient-echo Images.

dwiugtuiiviauseiinsdamuinuldfinisinsdwifnnuenaiioseuniunioy
voslsnuazanunmnsifiney ndugivasgnudsoondy 3 ngunnuisnmsinnfidives
Bugey ldun nguil 1 $nwdensrinda Tngldinada Transfrontal wag Rostrotentorial cra-
niectomy ﬂfjfu‘ﬁ 2 1959@snw Tneativaslasuusunassday 30-54 Grays neluszeviian 1-4
GilZat ﬁwm%ﬁmﬂ%ﬂﬁ 6-MV Linear Accelerator (Clinac 2100CD, Varian Medical Systems,
Palo Alto, CA) uagngufl 3 3nwuvuusamernmsiagliengussfuinilluuionia (pheno-

barbital) wazAashlaaiesess Wundn

ANSIATIZENEDA

Toyanligniiulinsgideyaneadfidanssaun (descriptive statistic) waginTIen
Na o | 1 1% . =~
srgziansendinvesguluudazngulagly Kaplan-Meier curve wae log rank test Lite
Wiguiiguszeramssentinveanguitiandaiu Iagldlusunsy NCSS 11° (NCSS, LLC,
Utah, USA) Tun1suseudiuin wanisinwiiiesenluanesatians 3 35 danuunnseiuegiels
uazld Cox regression analysis Lilafn®1AUENNLSVRIANBAZIALYDULBIDNIINNTNTID
pduulwantni (Table 1) Auszeznanisseatinvesgiania 3 ngu lnen1snadoun1vana
& A | Av o W aa 1 ) . oA o A o v
NnuaazdoA P < 0.05 1Itd 1Ay 19ads 597U Hazard ratio sgAuamu@esiusouas 95
o av o a v ) v U A A aa A a1 oA 9] o X
givnlianansafnmudeyanissnuuazeinisld atandedinnnamnduiliifeidesiuile
sanluaued uazgiundldinegrainnduaniainisinyazgnanesn (censored)

NANISANEI

adutaefildsunsitedeindudesenluavesiidrsunissnuillsmenuiadat
uAnEEBinuasmans WMeLeUY RauAFounsngInL we. 2556 fudeunsngiau e,
255888 st 48 i wiaduinad 32 6 (66.7%) ey 16 2 (33.3%) orgaus 2 f9
16 U Adsegiuengvesgiafie 10.25 U Wuguuiuduan (Crossbreed) 17 63 Inawiu 3visuiies
(Golden Retriever) 14 ¢ ‘W“Lﬁya (Poodle) 5 63 &g (Shih Tzu) 4 & wisudyanan (French Bull-
dog) 3 #7 Imeurauna (Thai Bangkaew) 2 #7 a1us1nes 3915We3 (Labrador Retriever) 2 §7
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wazinAs (Pekingese) 1 # mud1du (Table 2)

91MsMssEaminuIniigaiie 8901590 (seizure) $1uau 30 73 (62.5%) LFuu (cir-
cling) 19 1 (39.6%) Hussduau (disoriented) 7 7 (14.6%) Wides (head tilt) 10 67 (20.9%)
%11 (depress) 5 61 (10.4%) waAinssaiUden (behavioral change) 5 62 (10.4%) 8o1use (weak-
ness) 5 M (10.4%) n1uen (blindness) 3 61 (6.2%) Sungne (paresis) 7 63 (14.5%) Soslneniu
(vocalization) 2 61 (4.2%) temporal muscle atrophy 3 §1 (6.2%) facial paralysis 2 f73 (4.2%)
stupor #38 coma 3 #1 (6.2%) dysmetria Way ataxia 6 2 (12.5%)

Fumdsiinuidesoninnilgaio #3usu (cerebrum) d1uau 34 & (70.8%) s8sa%Ae
ausdIuNan (midbrain) 313U 5 613 (10.4%) fuawea (brain stem) 4 3 (8.3%) @uvdn 5 7
WUd’]ﬁLﬁaﬂaﬂag 2 funus Ae AMuaNeasdsiuadu (cerebellum) 911U 1 67 (2.1%) @was
drunansuasfuaNesTIuIY 1 ¢ (2.1%) T3usuuasdTiuadusuau 3§ (6.25%) adviidesen
figndrevesanassiuIu 24 §3 (50%) Inunvesanss 17 6 (35.4%) Uhaianata 3 &3 (6.25%)
wariliifosentisaesdnvosauosiiua 4 A (8.33%)

Table 2 Treatment and survival time of dogs.

Patient Breed Agel(y) Sex Treatment Survival time
(d)
1 Golden Retriever 8 M Transfrontal craniectomy 132
2 Golden Retriever 10 M Rostrotentorial craniectomy 154
3 Poodle 12 M Rostrotentorial craniectomy 166
a4 Golden Retriever 9 F Rostrotentorial craniectomy 167
5 Crossbreed 12 F Rostrotentorial craniectomy 248
6 Poodle 5 M Rostrotentorial craniectomy 640
7 Golden Retriever 11 M Normal fractionation RT 38
8 Golden Retriever 13 M Normal fractionation RT 39
9 Golden Retriever 9 F Normal fractionation RT 80
10 Crossbreed 13 M Normal fractionation RT 85
11 Golden Retriever 9 M Normal fractionation RT 116
12 Poodle 15 F Stereotactic RT 161
13 French Bulldog 4 F Normal fractionation RT 162
14 Poodle 16 M Normal fractionation RT 187
15 French Bulldog 9 F Stereotactic RT 207
16 Crossbreed 13 M Stereotactic RT 302
17 Crossbreed 2 Y Normal fractionation RT 607
18 Crossbreed 14 M Normal fractionation RT 683
19 French Bulldog 7 M Palliative treatment 1
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Table 2 Treatment and survival time of dogs (cont.).

Patient Breed Agel(y) Sex Treatment Survival time
(d)
20 Crossbreed 9 M Palliative treatment 1
21 Crossbreed 12 M Palliative treatment 1
22 Golden Retriever 12 M Palliative treatment 3
23 Shih Tzu 14 F Palliative treatment 7
24 Golden Retriever 6 M Palliative treatment 8
25 Golden Retriever 7 F Palliative treatment 12
26 Thai Bangkaew 7 M Palliative treatment 16
27 Labrador Retriever 11 M Palliative treatment 16
28 Crossbreed 8 M Palliative treatment 19
29 Labrador Retriever 10 F Palliative treatment 20
30 Pekingese 13 M Palliative treatment 23
31 Crossbreed 7 M Palliative treatment 25
32 Shih Tzu 12 M Palliative treatment 34
33 Crossbreed 15 F Palliative treatment 35
34 Crossbreed 10 F Palliative treatment 62
35 Golden Retriever 9 M Palliative treatment 70
36 Golden Retriever 9 M Palliative treatment 85
37 Crossbreed 8 F Palliative treatment 90
38 Crossbreed 7 F Palliative treatment 91
39 Crossbreed 8 M Palliative treatment 102
40 Crossbreed 13 M Palliative treatment 154
41 Thai Bangkaew 13 M Palliative treatment 168
42 Crossbreed 13 F Palliative treatment 183
43 Golden Retriever 11 F Palliative treatment 212
a4 Golden Retriever 13 M Palliative treatment 215
45 Poodle 11 M Palliative treatment 221
46 Shih Tzu 9 F Palliative treatment 361
a7 Shih Tzu 14 M Palliative treatment 506
48 Crossbreed 14 F Palliative treatment 589
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fouilesenmudnuasilone $1u 40 1 (83%) hinuileme 8 # (17%) nuiden
anlufewiiesen 19 6 (39.6%) linudanesn 29 & (60.4%) wumsuathseuiiosen 42 &
(87.5%) lainunisuani 6 # (12.5%) wumsnaideniiioauss 43 i (89.6%) ldnuntsnaiden
5 #7 (10.4%) nwagnsinansifiuanudnaimuuudaey 20 6 (@1.7%) warlidaau 28 6
(58.3%) (Table 3)

atrhs 48 ¢ IEsunssnudeislaituisio nmeihda $aEshw Wiesnwmaen du
funisindulavendivesdaithe guviuau 6 61 (12.5%) lasumssnwilaenisiisn 1neds
Rostrotentorial craniectomy 5 @uagad Unilateral transfrontal craniectomy 1 @2 Wui1d
g 1 fuantonsinuasright hemiparesis wask16in g 1 693 facial nerve paralysis Wag
fatafiAnnsunaridnfiade 1 & givdnlvgazduaniennsmsszameginn usian
ATuTULTaY dauemstnasvely fady 1 dudevhmansadideiduesleudmuiiesen
Aetulmingieinnsiidadunan 3 Weu wazBuuanionsindnadmaminnsuifady
na 4.5 e ansasantuieildanmisidanuinduidesenuidlon vila atypical
(Atypical meningioma) 3 ¢ ilesenledlnaulasinaleun wia anaplastic (Anaplastic oligo-
dendroglioma) 1 #7 Lﬁaaaﬂl,l,ﬂilgm%miaé (Granular cell tumor) 1 ¢ uagduusdlou (He-
mangioma) 1 1 AfseguvesszeznamsTendinvesaiuiliunisinumeiindade

166 + 7.9 (150.4 — 181.6) Ju

Table 3 MRI characteristics of canine brain tumors.

MRI characteristics

Number (Percentage)

Anatomical site

Cerebrum

Midbrain

Brain stem

Brain stem and cerebellum
Midbrain and brain stem
Cerebrum and cerebellum
Necrosis

Grade 0

Grade |

Grade |l

Edema

Grade 0

Grade |

Grade |l

Mass effect

Grade 0

Grade |

Grade |l

Contrast enhance margin
Grade 0

Grade |

Hemorrhage

Grade 0

Grade |

34 (70.8%)
5 (10.4%)
4 (8.3%)
1(2.1%)
1 (2.1%)
3 (6.25%)

8 (16.7%)
17 (35.4%)
23 (47.9%)

6(12.5%)
10 (20.8%)
32 (66.7%)

5(10.4%)
23 (47.9%)
20 (41.7%)

28 (58.3%)
20 (41.7%)

29 (60.4%)
19 (39.6%)
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avlunguitldsusdsnunddiuan 12 ¢ (25%) gy 9 MlsFumsanesdlagltinada
Normal fractionation Aenslissdndsas 2.7 Grays dUavias 3-5 Ju [usvavian 3-6 Uam
wazdlatiy 3 falasunisanesidlagldivaiinaiesedsiuiiin (Stereotactic radiotherapy; SRT)
Tnelsadndaay 10 Grays $1uau 3 At svievhmssnwmuigiia 11 62 (91.7%) flermsidu
waroInsdindianufionas flath 1/ (8.3%) winiufiduansennsdnlaiunndsainnousne &
gty 1 fwusatrafssuuuideundu luinmedeynmundniay (conjunctivitis) wagtdeyos
Undniau (mucositis) givsuau 2 fnduinuanseinisindnudsduaansinuld 2.5 way 4
Fou gilunguiliidies 3 sildsunmsdugasnn Tewuindudeseniuiedlomaiia transi
tional (Transitional meningioma) \esenuealnslelnan vila gemistocytic (Gemistocytic as-
trocytoma) uay Lhasenvedeviudulszamsauuen (Peripheral nerve sheath tumor) A1
iy Anifsegusreznamssendinvesgiivlunguilie 161 + 39.8 (82.9-239.0) fu

guivdn 30 M (62.5%) tasunssnwieuenis lnegivazlasueinsaillalau (predni-
solone) 0.5 fadnsusioflaniu w3aiAngusIlwY (dexamethasone) 0.05 fadnsusioflansy
dieannisuanuazusinanidoson  uavenssiulsvavedaflluunidma 26 Sedndude
Alan$u vn 12 Hilus vFesruduTnunadesluslud (potassium bromide), #3lnsduna (leveti-
racetam; Keppra 20 fiadn$usienlan3u yn 8 #alue) uaznuiiwuAu (gabapentin; Neurontin
100-300 fiadnfusias W 8 2la) ileanAaiuazauTULsIvINTTN Lavendu 4 iilorae
Uszansenns givdiuau 5 filinevausiiesisnu wusmsinafsmdaniatlsiuen
gun Sanufiadfin (polyphagia) $1uan 8 61 (26.7%) flemstlaanzuin (polyuria) 4 &
(13.3%) flensiiuthann (polydipsia) 5 #1 (16.7%) wag welaveu (panting) 1 61 (3.3%) A
freguszernanssentinvesaiufiléunisinumisedie 35 « 30.8 (1-95.3) Ju

AsseguszaraINITeaTinuasatut 48 fide 91 Yu atunduilldsusadsnunien
fregiustoziaInsTendin 161 + 39.8 (82.9-239.0) Jufsunnniinguiléiunsinwiuuy
usTmeInsegsiitediAny (P = 0.048) Ao 35 + 30.8 (1-95.3) Ju LUNUAULANAIIUDIA
fregustzansTenTinseninanguisnunfsnsidauagnguisnuuuuUsIe s (P
= 0.075) wagsevinanguildiuTaddnuunguildunisingn (P=0.819) (Fisure 6) Wlofiansan
A1 Hazard ratio Wud1 giunguiiinwuuuussnensisnsmadedindu 2.0995 wiwes
i iilesusadsne (95%CK: 4.2907- 1.0273) atildiumssidiniinsnsdedindu 0.9282
Winesnguiilasusadsnu (95%C: 2.5195 - 0.3419) wazilu 04421 Whwesnguiifnwinuy
UITNI91N17 (95%Cl: 1.0927 - 0.1789) 5ﬂwm$mWL5um§laQﬂﬁmﬁmi’wﬁmmmlﬁlmsﬁm
spriatiadenensaifuszernainssendinvesataisanungilagld log rank test way Cox
regression WU fissdnwarmsidnideniewhduiideuiendesedrdifddyiuses
nansenTinvesaiiy Woiisuszranguitwuidemelufousnnninfesas 50 (nam 2) fu
nauiilsimuiilongannmduensle 1nsn 0) (95%Cl: 5.6737 - 1.0758, P = 0.033) (Fisure 7)
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E isindy | Treatment
ﬂ i Radaton in=12)
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Figure 6 Survival by treatment group. Dogs receiving radiation therapy live significantly

longer than dogs receiving palliative treatment (P=0.048).
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Figure 7 Survival analysis in dogs with various grading of tumor necrosis. Dogs with

grade Il of necrosis live significantly longer than dogs with grade 0 of necrosis.
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