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GENERAL CONCEPTS
Acute radiation injury
· effects within 60 days of exposure

· damage to radiation-sensitive tissues, eg. lymphoid, hematopoietic, mucosal epithelium

· edema, cell swelling, nuclear fragmentation

· radiation-induced atypia: bizarre nuclear morphology, abnormal mitotic figures

Delayed radiation reactions
· months or years after exposure

· changes in stromal tissue predominate

· progressive stromal (interstitial) fibrosis

· patchy, irregular fibrosis

· replacement of normal fatty tissue by collagen

· prominent fibroblasts; often bizarre (Aradiation fibroblasts@)

· radiation injury to small blood vessels is seen in many different tissues

· irregular, dilated (telangiectatic) blood vessels with variably sized endothelial cells

· myointimal proliferation, foam cells in the intima, damage to media, adventitial fibrosis

RADIATION PATHOLOGY OF SPECIFIC ORGANS
SKIN
· acute radiation dermatitis
· erythema, edema, hair loss, hyperpigmentation

· vesiculation, ulceration, and erosion are rare

· usually not biopsied

· subacute radiation dermatitis: resembles acute graft-vs-host disease

· late stages
· atrophy, telangiectasia, pigment alteration

· persistent ulceration

· swollen, hyalinized dermal collagen

· atypical, stellate fibroblasts (Aradiation fibroblasts@)

· telangiectatic vessels

· absence of hair follicles and sebaceous glands

· development of cutaneous cancer: squamous cell and basal cell carcinomas

LUNG
· a common form of radiation injury

· Aacute radiation pneumonitis@
· 2-3 months after radiation

· edema of alveolar septae

· hyperplasia of alveolar lining cells with bizarre, hyperchromatic nuclei

· hyaline membranes

· chronic progressive pulmonary fibrosis
· fibrosis of alveolar septae

· myointimal proliferation (foamy cells in intima) and hyalinization of arterioles

· late stages show a scar in the radiation field

HEART
· pericardial injury is most common

· acute pericarditis with effusion and tamponade

· chronic pericardial effusion with fibrosis

· pericardial thickening, fibrinous exudate, and fluid

· myocardial injury is much less common (capillary damage)

GASTROINTESTINAL TRACT
· acute radiation injury is common, esp. small bowel and colon

· cell necrosis of intestinal epithelium

· cellular atypia

· ulceration

· late effects

· mucosal and submucosal atrophy and fibrosis

· stricture formation

LIVER
· acute injury uncommon

· most characteristic late change is central vein fibrosis resulting in veno-occlusive disease

BONE MARROW
· blood cell precursors are extremely radiosensitive

· marrow ablation achieved in part by whole body irradiation prior to BMT

· late effects characterized by almost total replacement of marrow cavity by fat

· localized radiation to bone results in a focal area of marrow aplasia

· radiation Aosteitis@: bone loss as a late manifestation of radiation effect

· decreased number of osteocytes

· fibrosis of marrow cavity; hyalinized, thickened arterioles

· coarse woven bone deposits adjacent to viable or necrotic trabeculae

LYMPHOID TISSUE
· lymphocytes are extremely radiosensitive

· three reaction patterns in lymph nodes following radiotherapy

· lymphocyte depletion in cortex

· atrophy of lymphoid tissue with replacement by fat

· replacement by fibrous tissue; multinucleated giant cells surrounding necrotic material

KIDNEY
· acute radiation Anephritis@: 6-12 months following radiotherapy

· chronic radiation Anephritis@: 1-5 years later

· kidneys often atrophic

· glomerular sclerosis

· arteriolar myointimal proliferation

URINARY BLADDER
· signs of an acute cystitis appear 4-6 weeks after start of radiotherapy

· marked edema

· atypical, non-neoplastic urothelial cells

· late reactions: 3 months to 10 years after treatment

· ulceration

· scarring and contraction of bladder

· ureteral strictures

· histologically demonstrates all the classic radiation effects: fibrosis, myointimal proliferation in arterioles, atypical fibroblasts

SALIVARY GLANDS
· salivary glands commonly involved in therapeutic radiation fields for cancer of head and neck origin

· dry mouth occurs within days of start of fractionated radiotherapy

· enlargement, pain, tenderness

· glands often show large variation in degree of chronic injury: atrophy of acini, squamous metaplasia of ducts, fibrosis

RADIATION CARCINOGENESIS:  Examples of radiation-induced tumours
· leukemia: in utero radiation exposure or large fractions of body exposed

· thyroid cancer: eg. following radiotherapy for thymus enlargement

· breast cancer

· lung cancer: eg. uranium miners

· skin cancer: typically high doses are required to induce SCC and BCC

· bone/soft tissue: radiation-induced sarcomas

SUMMARY
· Histopathology of acute radiation injury
· edema

· cellular injury and death

· ulceration

· radiation-induced cellular atypia (mimics malignancy)

· Histopathology of chronic radiation injury
· fibrosis

· myointimal proliferation in arterioles

· radiation fibroblasts: atypical, often bizarre stellate cells

· radiation-induced tumours
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