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LENT (late effect of normal tissues)

Kliininen havaitseminen
— oireet
Aikaikkuna
— ymmarrys siitd aikajanasta, jolla muutokset ilmaantuvat
Annos/aika/tilavuus
— milla tavoin selittavat tapahtuvia muutoksia
Kemialliset ja biologiset modifikaattorit
— mik& merkitys haittojen synnyssa
Kuvantaminen
— milla tavoin muutokset voidaan nahdéa kuvantamalla
Laboratoriotutkimukset
— mita muutoksia voisi tulla
Erotusdiagnostiikka
— voiko kysymys ola jostain muusta
Tarvitaanko patologinen diagnoosi
Hoito
— mita voidaan tehda
Seurannan jarjestaminen



SOMA

NCI konsensus myoOhaishaittojen
klassifiointiin

subjective

objectice

managament

analytic laboratory and imaging




Technical Factor

Table 12.4. Evaluation of Late Injury: Brain

PatientSTumor Factor:

Clinical Manifestation:

Doze =60 Gy [necrosis)

Dose =18 Gy
(neurocognitive, endocrine)

Large treatment volume

Mumber of prior surgical
procedures

Chemotherapy (e.g.,
methotrexate, dra-C)

Decadron

Young age (neurocognitive)

Female zex [neurocognitive)

Ciabetes

Hypertenzion

Primary tumor wvolume =70 em’

Central aor cortical lesion locatiaon

Prior central nervous system damage [e.2., tumor
invasion, mazs effect, hwdrocephalus)

Headache

Somnolence

Meurocognitive
deficit

Motorfsensory
deficit

Seizures

hoidon
aikana, sen
jalkeen,

6 kk:n
kuluttua

nekroosi ja
glioosi
tarvitsevat
alkaa 6-12 kk




Tabkle 12.6 Evaluation Of Late Injury: Spine

Technical Factors

Patient/Tumor Factors

Clinical Manifestations

Length [valume]

Chemaotherapy [especially intrathecal,
intraventricular, high dose methotrexate or Ara-
Cl

Large dose or dose per fraction

Fegion treated [cervical spine vs, thoracolumbar

sping)

Primary spinal cord tumor (e.g.,

meningioma, astrocytoma)

Diabetes, hypertension

Prior CH5 damage [e.g., tumor

invasion, mass effect)

Motor/sensory
deficit

lhcontinence

Lhermitte's

synidrome




Table 12.9 evaluation of late injury: skin

Treatment Factors Patient/Tumor Factors Clinical Manifestation:
High total dose bge extremes Scalinessfroughness
Low-energy photans Race [red hair, fair skin] Hypersensitivity
High-energy electrans
Obliquity of radiation field use of bolus or beam
madifiers
High dose per fraction [2.5 Gy Ataxia-telangiectasia Edema
Large volume [e.g., >60% to =40 Gy Diabetes Pain
Chemotherapy [e.g., methotrexate) Micracirculatony Ulceration
impairment
Infection




Akuutti ihoreaktio,
kemosadehoito, cetuksimabi

teleangiectasiaa




Table 12.11 Evaluation OF Late Injury: Heart

Treatment Factors Patient Tumor Factors Clinical
hanifestations
High total dose Preexizting cardiopulmonary dizeasze [e.g., dngina pectoriz

pericarditiz, myocardiopathy )

High doze par fraction dge extremes Paricardial pain
Large volume le.g., =40 Gy Hypercholesteralemia Oyspnaa

to H60%)

Chemotherapy (e.g., Family history Pedal edema
doorubicin

Left wentricle in Diabetes

treatment field

Fingle ws, multiple fields Hypertansion
treated per day Obesity

ke



Table 12.10 Risk Factors Associated with Cardiac Late Radiation Injury

ST La0eZ 37700 1=

Coronary
artery dizease

Fericarditiz

Cardiomyopathy
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damage
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& mo-1

Ay

»0y

0y

Gy S >Z5H;
=50

Gy £ > SO
Increased
dose per
fraction

=40

Gy /> Z5H

40
Gy /> Z5H

»35 Gy

40 Gy

Froximity ?
to <20
pericardium v

<20

<IN

<IN

ez

Tes

Tes

Tes

ez

Inlzighted
partals
lanterior »
posterior);
lack of
subcarinal
shields

Lack of
subcarinal
zhields

aTC
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Sydamen angiosarkoma

Potilas on syntynyt v. 1981
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Sadefibroosi 9/ 2011
FVC 77 %
FEV 66 / 81%
Potilas on oireeton, toistaiseksi el uusimaa




Table 12.14 Evaluation of Late Injury: Kidney

Treatment Factors

ratientsTumor Factors

Clinical Manifestations

1

Large wolume

High do=e

Chemotherapy [e.g., cisplatin,
ifosfamide)

Region irradiated:

Hilum vz, parenchymal

Bilateral ws, unilateral

Decreased functional reserve

Mephrectomy

Chronic renal failure or
insufficiency

Tumar-related damage or
obstruction

Infancy

Hvpertension

High blood
pressure

Hematuria

Qliguria

Edema

Obtundation

Table 12.15 Decrease in Mean Creatinine Clearance after Unilateral Radiation Therapy to >26 Gy

Mean Creatinine % Change Mean Creatin

M, number of observations.

with permission.

il

Time » Mean Creatinine Clearance Clearance
/ Before radiation 86 1.0 7
therapy
Years 1-5 &6 1.1 65 -15
ears 6-10 27 1.2 64 =22
ears =10 17 1.3 i1 -3
\/ v

From iaordz aAt, Willett CE, Late renal function after upper abdominal irradiation. int J Radiet Oneol Biol
Prgs 1997, 395uppl 21284 {abztr); and Willett C&, Tepper JE, Orlow EL, et al. Renal complicationz: secondary
to radiation treatment of upper abdominal malignancies. Init S Radisgt Onecol Biol Phays 19868, 120 1601- 1604,




Muista myos

« sekudaarimaligniteetit
— alkajana 10-20 vuotta
— harvinaisia
— yhtaaikaiset ladkehoidot lisaavat riskia



Tarkeaa huomioida

 Omia potilaitaan olisi syyta seurata tavalla
tai toisella

— kokemus haittojen ilmaantumisesta
— kokemus haittojen hoidosta
— omat hoitotulokset



