Intramedullary spinal cord tumor
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Physical Examination

Vital signs: BP 116/51 mmHg, PR 90 bpm, BT 37 °C, RR 16/min

Anthropometry: Body weight 62 kg, Height 151 cm, BMI 27.19 kg/m?

General appearance: An Asian female, normosthenic built, good cooperative, no pallor, no
jaundice, no cyanosis

HEENT: No pale conjunctiva, anicteric sclera, no palpable cervical lymph node, no thyroid
gland enlargement

CVS: Normal S1, S2, no murmur, full and regular pulse, capillary refill < 2 secs

Lung: No retraction, symmetrical chest movement, clear and equal breath sound both lungs
Abdomen: No distension, normoactive bowel sound, soft, not tender, liver and spleen can
not be palpated, no full bladder

Extremities: Surgical scar at Left medial malleolus extend to leg 8 cm, Right lateral thigh 15
cm, Right wrist extend to thumb 7 cm, warm skin, Left foot slightly evert due to spasticity
Back: Palpable Taut band at Left upper Trapezius, no deformities, tenderness at Left upper

Scapular area, no tendemess along spinal and paraspinal area

Neurological Examination

Mental status: Alert, good consciousness, oriented to time/place/person
Cortical lobe signs

- Dominant lobe: no aphasia

- Non-dominant lobe: no neglect
Cranial nerve

- CN I: no anosmia both sides

- CN Il: normal VA, normal Visual field , eye ground - no papilledema



- CN I, 1l pupils 3 mm RTLBE, no RAPD

- CN I, IV, VI: full EOM, no nystagmus

- CN V: normal sensation on V1-V3 distribution, no Temporalis and Masseter muscle -
weakness, normal Jaw jerk reflex

- CNV, VII: corneal reflex positive

- CN VII: no facial weakness, no dysarthria, taste no tested

- CN VIIIl: normal hearing both ears by screening test

- CNIX, X: Gag reflex positive, no uvula deviation

- CN XI: no weakness of Trapezius and Sternocleidomastoid muscle

- CN XII: no tongue deviation

Muscle tone: Spasticity left side, normal muscle tone right side, normal sphincter tone

C5: Biceps [flex elbow] Right Left
C6: Extensor carpi [extend wrist] V \Y,
C7: Triceps [extend elbow] V \Y,
C8: Palmar interossei [finger flex] Vv \Y,
T1: Dorsal interossei [abduct little finger] V \Y,
Beevor’s sign negative

L2: Iliopsoas [flex hip] V \Y,
L3: Quadriceps [extend knee] v \Y
L4: Anterior tibialis [dorsiflex] \Y vV
L5: Extensor digiti [extend big toe] \Y V
S1: Posterior tibialis [plantar flex] V Vv




Sensory
- Decreased pain and temperature sensation of the body from C4-S5 level

(Left > Right side); normal at C2-C3 level

- Loss proprioception on Left side

gﬂﬁ 1 L@P932AUYDY Decreased pain and temperature sensation Iu@:ﬂ’w'ﬁ’lﬂﬁ (LanInIELA)



Reflex

Babinski's sign: Dorsiflexion both sides

Clonus: Negative both sides

DTR: Hyperreflexia grade 3+ all extremities (Biceps, Brachioradialis, Triceps, Patellar,
Ankle jerk), prominent on left side

Bulbocavernosus reflex: present

Stiff neck: negative

Cerebellar sign:

Finger-to-nose-to-finger test: no sway at the termination
Heel-to-knee-to-shin test: normal

Romberg test: negative

Dysdiadochokinesia: normal

Tandem gait: normal

Gait: Left side Swing phase is slower than Right side due to spasticity

Specific test

Hoffman’s sign: positive
Spurling’s test: positive at Left side

Lhermitte’s sign: negative

Pertinent findings

1.

2.

Decreased left side motor power upper extremities at level C5-T1 (grade IV/V)
Decreased left side motor power lower extremities at level L2 (grade IV/V)
Spasticity left side

Babinski's sign: dorsiflexion both side

Hyperreflexia (DTR grade 3+) all extremities

Decreased pain and temperature sensation of body from C4-S5 level

Loss proprioception on left side

Tenderness at left upper scapular area



9.  Hoffman’s sign positive
10.  Spurling test positive left side
Problem lists

1. Progressive weakness and sensory impairment left side 2 months

Localized lesion
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cord 71 Cervical level wilasesiu C4 1niign demnnuemsmauasziu Ca adly ennnsgeunss
Fausiszau C5 adlu waznu Hyperreflexia sausiszsiu C5 asly

uenandsuminedaninly Spinal cord #iRnfwnniigaluias fo Intramedullary
lesion Lﬁaﬂﬁ]’lﬂﬁﬂ?&lﬁmmiéammﬁLL"U‘Lm'E]‘u §0An91nN157 Lesion 5una Corticospinal tract 910

¥

sulusanlusuuen Ao seeu C, T, L wag S ANua1nu wagna Fasciculus cuneatus vinl#sinnssus

=2

€

Proprioception anasfiuyll uagnm Anterior wag Lateral spinothalamic tract viluiinssus

&

AIN3AN Pain, temperature Wag light touch anas
lusngilitheide Proprioception (Left fasciculus cuneatus) Wagda1n158oUKIe (Anterior
waz lateral spinothalamic tract) fugIBAINNIIPIULIY FIUENE Spasticity  aude  uaz

Hyperreflexia wiufisnudiey 39dadn Lesion agusiiaumugnennnndiug

Motor and descending (efferent)

Sensory and ascending
pathways (red)

(afferent) pathways
(blue)

Pyramidal tracts
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Differential diagnoses

1. Spinal cord tumor ifiasa1nnisafiulsAuuy Progressive wae Gradual onset
(1.1) Intramedullary spinal cord tumor Anfsnndigatdasangieiiennisssudneg
SuanUaneiuazuou adufon suddlonsseuuss Upper extremity WauaLaz Lower
extremity iesszsu L2 viliiings Lesion #ilsunnainiia Spinothalamic tract wa Lateral
corticospinal track anugsusluneundvensuies 9 1n320U C, T, L 1Az S AIUE1IRAU 5109
14iladl Vertebral tenderness atau usitivesuferUeil Spurling test positive left side Fauana
89138 Cervical spinal nerve root compression Tnedndsiinvoaiiosondidululdmugisusid
(1.1.1) Astrocytoma dnfannilaalufthemeiidosnngiheiienmsseuuse
AUEEUY geyie Proprioception MMUggUN UAzilaIN1SATUTILUINNTIIATUYIN LaRS
8w Lesion llldegeena Symmetrical wiideaumnesdnudneg Fuilidnga
Astrocytoma Wiesanifosenuiiail Tnegusian Eccentric
(1.1.2) Ependymoma finfasesasunilosaindu Most common intradural
intramedullary tumor Tuglvigy urliteA1uma Lesion dnegnsenanaves Spinal cord uagls
ogsauanng adnlildiueinisuareinsuansvostnessiinaludredu
(1.1.3) Hemangioblastoma iflosanfuiieseniinutsafudusiui 3 seain
Fpendymoma Wag Astrocytoma fsanau
(1.2) Intradural extramedullary spinal cord tumor ﬁ@ﬁmﬁmmm}’u@ﬂwawﬁ“
spurling test positive %QLLamﬁﬂmiﬁ nerve root compression AUl sign of cord
compression (myelopathy) WATTaATUAD N15AAVBY intradural extramedullary spinal cord
tumor azAA spinal cord AnuenlL vinl¥l clinical presentation Huwuu ascending paralysis
Vi3olsuINYInouLYY avsindl bowl bladder involvement Intradural extraredullary spinal
cord tumor

v

(1.3) Extradural spinal cord tumor finfiaiiiaaninguatlesel
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4 spurling test positive
uiANDUOYALLLeda1n extradural spinal cord tumor $indl bone pain kag radiculopathy tauLaz
clinical presentation Wuwuu ascending paralysis L3UINVINDULVY azdindl bowel bladder

involvement W@uLAgaAu Intradural extramedullary spinal cord tumor uananil Tuextradural



spinal cord tumor £iN3LANaIN N5 metastasis Faseilallad clinical Sufviliinga primary
tumor 11U lung cancer %38 lymphoma

2. Chronic infection 1y Tuberculosis tiaawndin1ssifiulsauuu Progressive way
Gradual onset sogaNads 4-11 1o flemsidnld fe vilithedornsvuazsounssiiidnly
fluNgUeINT5 Syringomyelia AD 19IN1TPOULITIUYUNDULTIADL TOULTIV Fadnannmsiisined
anmnm Corticospinal tract 91ndnulusenlusuuen fnifafisesu thoracic waz cervical fiud
Anfatiovauilosninernisves TB spine finutosdignie Uannssmumis abcess wagflaelid
constitution symptoms Fanuld 20-30% 103 T8 spine

3. Degeneration W31zin13ALHULSALUU gradual onset WAZAILNTALDINITODULLIIAN
1sAlungy degenerative disease \u degenerative spine WAAISHBINITUINNGIYIENME TN
MTIINBNU Spurling test positive left side F9913AAET Cervical spondylolisthesis 16t

4. Congenital Anftiosilosaniiasuiionnisneudugve)

Investigation

- Film C-spine AP, lateral (28/8/64) ynAauds@unlsang1u1asssuAI@nsadunseiosh
A a = . PN o . . = oA . =]
LIBIIINANEY lesion VSEAU cervical spine 1WAl abnormal alignment %58 bone

. PN o & Ao vee oo v a A A
erosion N5¥AULY NYINIALUNDINDY %198 structure dUNUING cord

= No bony erosion, normal alignment, no widening of the interpedicular distance




MRI of the cervical spine with screening of the whole spine Sagittal, Axial view
(03/09/64) vroudwnilsmeiuiasssumansindunseiesd Wewin Tuselands
Intramedullary spinal cord tumor fisgdiu cervical spine mnﬁqm % MRI with Gadolinium

feou Investigation of choice 984 Intramedullary spinal cord tumor

MRI whole spine Sagittal view, T2 and T1FS+C, respectively




Findings

- The study shows normal alignment of the visualized spine.

- There is no evidence of Spondylolisthesis.

- The visualized spine shows normal in height and signal intensity.

- Decreased signal intensity on W2W of the cervical and lower lumbar intervertebral
discs, degenerative change.

- No definite protrusion of the thoracic or lumbar intervertebral disc is seen.

- At C2/C3 level: Circumferential disc bulging, no significant evidenve of spinal cord or
nerve root compression is seen.

- At C3/4, C4/5, C5/6, C6/T levels: Circumferential disc bulging with hypertrophic
uncovertebral joints is noted, no significant evidence of spinal cord or nerve root
compression is seen.

- Conus medullaris is located at T12/L1 level. There is 1.0 x 1.6 x 2.8 cm lobulated
enhancing intramedullary lesion within spinal cord at C2-4 level, causing severe
Syringomyelia of the spinal cord at C1-2 level.

- Central myelopathy of the spinal cord at C4-T6 levels is observed.

- The rest of the visualized spinal cord shows normal signal intensity on all pulse
sequences.

- No evidence of congenital spinal stenosis is seen.

- There is no abnormal paravertebral soft tissue.

Impression

- A 1.0 x 1.6 x 2.8 cm lobulated intramedullary lesion within the spinal cord at C2-4
levels, causing severe Syringomyelia of the spinal cord at C1-2 level and central
myelopathy of the spinal cord at C4-T6 level. Differential diagnoses are Ependymoma,
Astrocytoma or Metastasis. Tissue diagnosis is recommended.

- Degenerative change of the cervical and lower lumbar intervertebral discs as described

- Chest x-ray (pre-op): No infiltration, normal cardiothoracic ratio

- EKG 12 leads: Normal sinus rhythm, rate 90 bpm, no axis deviation, no ST elevation
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Laboratory results:

- Complete blood count: Hb 12.3 g¢/dL, Hct 38.1%, MCV 80.2 fL., MCH 25.8 pg, MCHC
32.2 g/dL, WBC 10,700/uL, Neutrophil 59.9 %, Lymphocyte 31%, Monocyte 6.6%, Eosinophil
2.0%, Basophil 0.5%, Platelet 385,000/ulL

- Coagulogram: PTT 25.6 sec, PTT ratio 1.02, PT 12.1 sec, INR 1.03

- BUN, Creatinine: BUN 12 mg/dL, Cr 0.92 mg/dL

- Electrolyte: Na 136 mmol/L, K 4.1 mmol/L, Cl 98 mmol/L, Bicarbonate 25 mmol/L

- Serology: AntiHIV - negative, HBsAg - negative, AntiHCV - negative

- Nasopharyngeal swab for COVID-19 RT PCR: not detected

Preoperative diagnosis: Intramedullary spinal cord tumor at C2-4 level

Management

- Methylprednisolone 1.5 gram (30 mg/kg) before surgery damnnsrdatouiie
nadludunds oraviliinnmsuinduredlddundaintu ddu The National Acute Spinal Cord
Injury Studies (NASCIS 11) 1ana12i1 A5l methylprednisolone (30 mg/kg bolus wag 5.4
me/ke/hr 8uaan 23 hr anusariilinadnsenn1smnesEuuUsEEMET motor waw sensory A
dlvinely 8 F3lu

- Set OR for Laminectomy with tumor removal under Motor-evoked potential (MEP)

and somatosensory evoked potential (SSEP) (14/9/64)

Pathology report

Surgical pathology
Spinal tumor, C2-C4, C2-C3 laminoplasty with tumor removal
- Vascular lesion, low grade
- Differential diagnoses: Hemangioma, Hemangioblastoma and others
- Immunostrains for EMA, CD34, Inhibin and GFAP. The test will be done upon
additional request.

Immunostains for EMA, CD34, Inhibin and GFAP: pending
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Intramedullary spinal cord tumors

Introduction
\Hesenladunds (Spinal cord tumors) nulaussanasesay 15 veuilasonnamualusyuu

a

Uszamaiunans (CNS Neoplasm) I%Lﬁjaqanimé’wé’qﬂgmqu (Primary spinal cord tumors) sndu
ilpsenvdinli¥euse Benign tumors) Tnevhluavuiaisenlodundseendy 2 Ussan 3 wie
musunisseslsavesiesentiu Tud
(1) Extradural type @@ Lﬁyaaaﬂlsuéi’wé’qﬁLﬁﬂuam?jaq‘lﬂé’wé’a nulaussanasesay 55
veuiisenludundsiomn diulnginduuziSwilaunsnszans (Metastatic tumor) 1131nUELSS
Uan, usi5ainus,uzsmaugnvunn, upiGsentimdos Wudu seluiiesenves Vertebral body
i Osteoma, Osteoid osteoma, Chondroma, Hemangioma, Osteosarcoma, Multiple myeloma
Judu
(2) Intradural type fia tHosenloduvdaiiAnludaylvdunas lneudsdoslédndu 2 via
musumaiiossudiouiulodunds el
(2.1) Intradural Extramedullary type f® Lﬁaaaﬂlmé’wa‘”ﬂﬁLﬁmiut?iaq‘lmé'uwé'q
uidauenludunds wulduszanadevay 40 veuissenludundaion dauiwwjﬁm‘fmmfa
sonatnlisonss (Benign tumor) LU Nerve sheath tumors, Meningioma Hudu
(2.2) Intradural Intramedullary type A9 Lﬁaaaﬂimé’wé’aﬁLﬁm’lm?iaq‘lmé'uwé'q
uazidnlulvdunds wuldtioniian Ae Ussanufesas 5 veuiesenluduvdaimun viiafiny
Igeeluifin fie Astrocytoma wudszanadesas 40 veiesenludunddinuludin Tnedes
av 90 veaffthewdnindlengtiesntt 10 T ilesendnnusnniiuiinm Cervical wag Thoracic

. | N Yo 5y & = Yy v Y
spine dufinulavesluglveunarsau fe Ependymoma Fanulddedosas 45 widnwuunn

NUTaEINa8Y Spinal cord Taatawizusiaal Filum terminale

Etiology

dUN1NARTULY (Sporadic) wANUINBIRANANUEUNUSAU Neurofibromatosis 1,2 way
von Hippel-Lindau disease
Tu Neurofibromatosis 1 (NF-1) & Mutation U1 Chromosome 17 @uAg983U Tumor

suppressor gene sowar 19 %Jaﬂr%'ﬁlﬂu NF-1 9¥wU Intramedullary spinal cord tumor &3
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Astrocytoma ﬁamﬁmﬁwuﬂawqm @11 neurofibromatosis 2 (NF-2) & Mutation U1 Chromosome

22 wulszinaSovaz 2 f\nﬂ@ﬁlﬂu Intramedullary spinal cord tumor Famu Ependymomas

d@u von Hippel-Lindau disease Hemangioblastoma LJusfinfinuiesiign

Clinical Presentation

o svesthelsadiasenledundainundasennistn laglangnsUinnaunanepu
(Nocturnal pain) wazUinnidiewewinazua (Recumbent position) ormsthadunniudiele
urSeLUs 919501153319V Radicular pain ¢ wenanil e1anueIn1sdeulswe LY VB
Fudwesldentu wudun W veeflenisvsiudels wieflornnsues Sphincter dysfunction
Tnesindunistutlaamemnninmsdugaasy wu Yaanglioon viendutlaanylild wievun
aussanmynane WWudu $1fiuenaneeInsmessuunsegnuasdenieg 1wy Torticolis, Scoliosis

A .
n38N1I¢ Hypercalcemia

Epidemiology

Intramedullary spinal cord tumor dnwuluinfesas 50 uazwuluglvgSosas 20 - 30

Intramedullary spinal cord Epidemiology (%) Prognosis
tumor

Ependymoma 30 - 40 Good
Astrocytoma 30 - 35 Poor

Hemangioblastoma 2-15 Excellent
Germ cell tumor Very rare Good
Ganglioglioma Rare Good
CNS lymphoma Rare Poor
Melanoma Very rare Poor
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Ependymoma

wuldueefignlungy Intramedullary spinal cord tumor lngyge1gfinuuINigada 30 - 40

U wagsunilsngdniAnseslsnAe Lumbosacral spinal cord or filum terminale Uszunausasay 50

Lumbosacral ® 9 Conus medullaris
enlargement
(of spinal cord) @
@ End of spinal
@ @ cord LI-LII
&
Pial part
i ’ @ Inferior part of
arachnoid mater
Filum |
terminale a g
Q“ ) End of subarachnoid
Dural part space Sii
910
R R

(ﬁm:https://vvvvw.earthsLab.com/anatomy/ﬁlum—terminale/)

Astrocytoma

\u Glial tumor Ainusnniigalu Spinal cord tumor FBuANUaLTa3Y AoUszunuseay 60

Y

waziinnulugisengussuna 30 U dnidu Benign tumors

Hemangioblastoma

wulszanaudenay 2 - 15 Sindedesiulsa von Hippel-Lindau (VHL)
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Clinical manifestation

Clinical Extradural Intradural Intradural
Extramedullary Intramedullary
Feature asymmetrical asymmetrical symmetrical
Pain Local and vertebra radicular Funicular and tract pain
Motor Ascending weakness Ascending weakness descending weakness
UMN: early UMN: early UMN: late
LMN: segmental LMN: segmental LMN: diffuse
Sensory ascending ascending descending

Proprioception

Depend on direction

Depend on direction

Depend on type of tumor

Evaluation

Plain radiograph 813U Widening of the interpedicular distance @wulatssnitsovas

10 CT Falireefiussloviiidesnin Intramedullary spinal cord tumor fnlafinisiasunyasmes
n3eAn Investigation of choice ¥84 Intramedullary spinal cord tumor A9 MRI spine with
gadolinium Faausauenuun Suis AuEn waznsuanseu o M udamnsaventging
desennaladundannidiods wasaansadiuseandeaves Cyst uaz Syringomyelia Miigadoetu
ilesenld

W1 Tumor 3 ﬂjﬁmﬁwuﬁaaﬁqﬂiu Intramedullary spinal cord tumor qEiaNEAEINNIE
vesurazailn agrelsnaunisuenaiinues Intramedullary spinal cord tumor $8 MRI 08194829
1eenn

W Ependymoma Way Astrocytoma 30 Involve multiple vertebral segments, enhance
with contrast, are hypo- or isointense on T1-weighted, and are hyperintense on T2 weighted

images Ependymoma #nagnsana1aves spinal cord uazlnegvauinnsaumauiile spinal cord

MNUA Lasdnianianyale enhance diffusely with a well-defined border @31 Astrocytoma #inag
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98 eccentric 984 spinal cord 11131 ependymoma Fnuauefinulglu MRI #i9 non-enhancing or
have an enhancing nodule or large satellite cysts wazdnlifes well-defined border nswnu
intratumural  hemorrhage mmsawuléjﬁy’ﬂ Ependymoma laz Astrocytoma usazwulu
Ependymoma aunnnin

Hemangioblastoma agWuanYy homogeneous contrast enhancement lu MRI dlawleu
fiu Astrocytoma Wag Ependymoma waga1anu mural nodules Wag associated U syringomyelia
LaE®1INY significant surrounding edema dlosanilu tumor ﬁﬁLﬁamngﬁmLaaz N3 spinal
cord angiography @1130%18Len feeding vessels and associated dilated pial veins 970 vascular

shunting eldlun1siansaunyin pre-operative embolization

2% MRI Spine: LLammwLﬁaqaﬂlﬁué’uuﬁwﬁﬂ@hm
- A (A ilosenviin Astrocytoma Tu Cervical cord (@neis)
- o (B) iesenwiin Ependymoma fiusvaas Filum terminale (@nes)
- 2 (O lesenludundsdl, metastasis U3 L1 spine (@nes)
(#it7 : Textbook neurosurgery ﬁm%’uﬁﬂﬁﬂmLLWﬂéLLaxLmeéLﬁumuﬁﬂw HAL U, Yeyaa nsiiles

2019.)
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a1 §Uaweny 43 U Afadendu T11 hemangioblastoma wand (A) T1-weighted

sagittal MRI wamg cervical syrinx %uwimyj%w%ulﬂﬁﬂ medulla Sagittal (B) and axial (C)
contrast-enhanced MRI Ugf3 an enhancing mass 7 dorsolateral aspect ¥84 spinal cord 7
FML T11 D,NN0N8UUERIARALERS predominantly exophytic “snow cone” type
hemangioblastoma E ua@msnn MR Mdwn@aLans syrinx fianasegnaun

(ﬁm : Mandigo, C., Ogden, A., Angevine, P., & Mccormick, P. (2009). OPERATIVE MANAGEMENT

OF SPINAL HEMANGIOBLASTOMA. Neurosurgery, 65, 1166-1177.)
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Treatment

Ma9AINMTITAAY Intramedullary spinal cord tumor i fUeasidnsunIsdnteu

=Y

& ! 2 a a o g Yy P .. a X vy
Lu@ﬂ@ﬂ@@ﬂ@ﬁqﬂiﬁﬂlﬁ?wq@ Lu@ﬂﬂqﬂigﬂzL’Ja'W]N']ubLU@']‘UV]'{L'VWdU'JEJ@J Neurodeficits L‘Willl']ﬂsl]u‘lﬂ

IS5

= o o v & & = Y vl A o o aa o aa
FINININAUINDULLBINBBNUINANUTEEIR AR 1) Wielrladuiledmsunsidadenisnesine)
o § Yv = a i W Yy A A a ° P

Wag 2) mwﬂmﬂ’mummsmu TnesenInn1idn nsldiasasdiofnnunisinnuvouduyszaim
(Intraoperative neurophysiologic monitoring (IONM)) ¥1953UU Motor L@ 35 Magnetic motor
evoked potentials (MMEP), Electrical motor evoked potentials (eMEP #38138n8nT01H31 D-
wave) Layszuu Somatosensory LU Somatosensory evoked potential (SSEP) (A4a1579%1 2) 9%
] Y o s v Y dy 1 ! ¥ ! o QI é’ :il’ CY o 1 v Y aq
‘1/1’111/1?1618LL‘W‘V]EJﬁ’lll’liﬂ(ﬂ(ﬂﬂE]muEN@ﬂlﬂE]EJNgﬂ(ﬁlax‘iLLagLLmu&J’liﬂﬂENGUu FIUANINITHINANIYIT
Microscopy lngaduendrevesmssdinduegiusiuvisveailoten vllaveuiloton MsNszany

Y o & _
yoiilosenluduilaignseu 9 way Operative exposure

AT 2 LAAINITANAILNITTNUTOUAUUIZAMAILTIAN 9 (AALUAIIINLENEITENDIALIBLEY 5)

Method Monitors

SSEP Dorsal columns

mMEP Corticospinal tract, anterior horn motor neurons
eMEP/D-wave Fast conducting fibers in the corticospinal tract
EMG Nerve root function

SSEP; Somatosensory evoked potential
MMEP; Magnetic motor evoked potentials
eMEP; Electrical motor evoked potentials
EMG; Electromyography
waNANTTIN155nYIPIe Adjuvant chemotherapy waz Adjuvant radiotherapy Tugae
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