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RADIATION TREATMENT HAZARD

PATTAMA NANAKORN M.Sc. (Medical Physics)
Department of Radiology Khon Kaen University

The use of radiation for cancer treatment has been advanced in the past

few years. It is important to study radiation effects for the purposes that top
quality cancer therapy will be achieved to every cancer patient, and the
complication will be greatly reduced.

The incidence of Radiation-induced lesions is common with highly variable
clinical manifestation in different anatomic sites. The side effects of radiations
were found as follow : decreasing in salivation, cataract, bone necrosis, pulmonary
fibrosis, intestinal obstruction, nephritis, hypertension, liver failure, cardio-
myopathy, neurologic disorder, myélitis. The other late effects were that life
shortening, radiation induced cancer, and genetic effects. The acute and late
complications which can or cannot ovoid in radiation treatment cancer are

discussd in this article.
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1. Acute effect BINITIAATIHINNT
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2. Delayed effect 91M1INAANEININ
Organ Radiosensitivity
Bone marrow, testes, ovaries, lymphoid organs High
Skin and other organs with epithelial cell lining (oral cavity, Fairly High
esophagus, bladder, uterine cervix, ureter) ,
Growing bone (young bone), cartilage, fine vasculature Medium
Mature cartilage, bone, salivary gland, kidney, liver, pancreas, Fairly low
thyroid, respiratory organs
Muscle, brain, spinal cord Low

Effect of Whole body irradiation
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1. 200 rads or 2 Grays. (Single dose)
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Standard condition 1¥1nT89M1Y Super-
voltage teletherapy machine (1-6 MeV). MYUA

conventional 1,000 rads/wk rest 2 days
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1.1 Skin (3,4)

YUY Acute eﬂ&t

Chronic effect

erythema

edema

dry desquamation

moist desquamation

- fibrosis

. o
- necrosis (WUUBY)

1.2 Brain and spinal cord (3,5)

YUY Acute effect

Chronic effect

~ increase in tracranial
pressure

- edema

— paresthesia

— compression of spinal cord

— Brain necrosis
— myelitis

— paralysis
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1.3 Head and neck (4)

(1YY Acute effect

Chronic effect

— Dryness of mucosal mem-
brane in mouth and throat
— mucositis

— edema

— fibrosis
— trismus
— myelitis
— bone necrosis

— cataract

1.4 Thorac and abdomen

Breast (4)

UV Acute effect

Chronic effect

- mild and late skin change

- felangioectasia

— fibrosis

- 9199uUAA pneumonitisvl(ﬁ

Lung
HUY Acute effect Chronic effect
- inflammation — pneumonitis
— pleural effusion — telangioectasia
— fibrosis
/
Heart (3)

UV Acute effect

Chronic effect

~ pericarditis

— pericardial effusion

- fibrosis
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Esophagus (6)

UV Acute effect Chronic effect
— esophagitis — fibrosis
- dysphagia )
— stenosis

Stomach (6)

UV Acute effect ‘ Chronic effect

— gastric mucosa change — fibrosis

~ depression of gastric

acidity
— ulceration
Intestine (4,6)
HUY Acute effect Chronic effect
- recurrent diarrhea — ulceration
— hypermutality - procto sigmoiditis
- malabsorbtion : - perforation rectovaginal
fistula
- bleeding diarrhea — Stenosis rectosigmoid
obstruction
— fibrosis
Liver (3)
(VY Acute effect : "Chronic effect
- hepétitis ~ Atrophy of hepatic cell
— hemorrhage ~ fibrosis
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1YY Acute effect

Chronic effect

— proteinuria

- edema

nephritis

hypertension
— uremia

— anemia

- fibrosis
— necrosis

— atrophy

Bladder (8,4)

(UY Acute effect

Chronic effect

— mild congestion, edema
- cystitis, dysuria
wumﬂﬁqﬂﬁa hemorrhage,

cystitis

—fibrosis

— necrosis, atrophy

1.5 Bone & Cartilage (9)

1YY Acute effect

Chronic effect

Young bone

- 199%41A bone shortening
- 'scoliosis

Adult bone

— ostitis fracture

— bone necrosis

— Osteosarcoma

- fibrosarcoma
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1.6 Reproductive system
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M131901 1 Radiation Tolerance Dose (13)

1%-5% 25%+50% Volume o)
Organ* Injury of 5 Years (TD9) (TDs s) Length
Skin Ulcer, severe fibrosis 5,500 7,000 - 100 cm?
Oral mucosa Ulcer, severe fibrosis 6,000 - 7,500 50 cm?
Esophagus Ulcer, stricture 6,000 7.500 75 cm®
Stomach Uicer, perforation 4,500 5,000 100 cm®
Intestine Ulcer, stricture 4,500 6,500 100 cm?
Colon Ulcer, stricture 4,500 6,500 100 cm?
Rectum Ulcer, stricture 5,500 8,000 100 cm?
Salivary Xerostomia 5,000 7,000 50 cm?®
Liver Liver failure, ascites 3,500 4,500 . Whole
Kidney Nephrosclerosis 2,300 2,800 Whole
Bladder Uicer, contracture 6,000 8,000 Whole
Ureters Stricture, obstruction 7,500 10,000 5-10 cm®
Testes Permanent sterilization 500-1,500 2,000 Whole
Overy Permanent sterilization 200-300 625-1,200 Whole
Uterus Necrosis, Perforation >10,000 >20,000 Whole
Vagina Ulcer, fistula 9,000 >10,000 5 cm®
Breast (child) No development 1,000 1,500 5 cm?
Breast (adult) Atrophy and necrosis >5,000 >10,000 Whoie
Lung Pneumonitis, fibrosis 4,000 6,000 Lobe
2,500 Whole
Capillaries Telangiocatasia, sclerosis 5,000-6,000 7,000-10,000 -
Heart Pericarditis, pancarditis 4,000 ~ >10,000 Whole
Bone {child) Arrested growth 2,000 3,000 10 cm?®
Bone (adult) Necrosis, fracture 6,000 15,000 10 cm®
Cartilage (child) | Arrested growth 1,000 3,000 Whole
Cartilage (adult) | Necrosis 6,000 10,000 Whole
absorbed dose
CNS Necrosis 5,000 >6,000 Whole
Spinal cord Necrosis, Transection 5,000 >6,000 5 cm®
Eye Panophthalmitis, hemorrhage 5,500 10,000 Whole
Cornea (L.b.) Keratitis 5,000 >6,000 Whole
Lens Cataract 500 1,200 Whole
Ear (inner) Deafness >6,000 - Whole
Vestibular Meniere’s syndrome 6,000 10,000 Whole
Thyroid Hypothyroidism - 4,500 15,000 Whole
Adrenal Hypoadrenalism >6,000 - Whole
Pituitary Hypopituitarism 4,500 20,000-30,000 Whole ‘;'
Muscle (Child) No development 2,000-3,000 4,000-5,000 Whole |
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1
3N 1 (AB)

1%-5% Volume o) 25%-50%
Organ* Injury of 5 Years

(TDyss) Length (TDy s)
Muscle (adult) Atrophy >10,000 - Whole
Bone marrow Hypoplastic 200 - Whole

2,000 4,000-5,000 Localized

Lymph nodes Atrophy 4,500 >7,000 - .
Lymphatics Sclerosis 5,000 >8,000 -
Fetus Death 200 400 -

* There is no dose-data available for the pancreas, gallbladder, or aora.
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