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SUMMARY
We describe two patients who developed a severe spinal cord damage long time after cessation of irradiation therapy. The various and unique rehabilitation medicine aspects are discussed and the literature is surveyed.
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BACKGROUND
The subject of post irradiation myelopathy is usually dealt in depth in the oncological or radiological
literature. "Radiation myelopathy is a rare but devastating injury to the spinal cord that usually results
from an excessive radiation dose. A distinction is
made between radiation damage, which occurs at the
sub-cellular level, and radiation injury, which occurs
at the tissue and organ level in response to radiation
damage." [1].
Radiation therapy near or around the spinal cord,
can cause neural toxicity. Nervous system toxicity is
usually subdivided into acute (during the course of
radiation), early delayed (weeks to three months after
radiation), and delayed reaction (more than three
months). The first report on this relatively rare complication, was published in 1941 [2].

CASE REPORT
A 50 year old man, married with three children,
fell on his back in 1973. Since the fall he complained
of upper and lower back pain. A few months later, he
felt some "swellings and local hardenings" over his
upper dorsal area. A para-vertebral muscle biopsy
was performed which followed by local infection
and fibrotic changes. Local operations were needed
to excise these lesions. In 1974 he was diagnosed as
suffering (retrospectively, wrongly!) from a sarcoma
of this region. Radiation therapy was prescribed: we
cannot find the exact dosage of irradiation over the
D1-S1 area. In 1985 he underwent a thorough investigation and re-assessment in a large oncological center in the US, which, retrospectively, confirmed the
diagnosis of nodular faciitis and not sarcoma. During
1997 he underwent more local plastic operations.
From 1999 he developed a slow ascending myelopathy: initial double sphincters' paralysis, impotence,
upper limbs' paresthesias, which followed by ascending paralysis. At this stage he was already confined to
a wheel-chair. A thorough neuro-radiological, neurological and neuro-physiological investigations showed
eventually that sadly he was developing a slowly progressive ascending post-irradiation upper motor neuron and lower-motor-neuron-lesion myelitis.
A complex dermatological disease [seborrheic
dermatitis, urticaria, intertrigo, keratosis pilaris and
lichen spinolosus ] necessitated cortico-steroid treatment, which resulted in hypertension and insulin
dependent diabetes.
An MRI done in 2006 showed a compression on
his cervical cord between c 3/4 and C 4/5, due to protruded intervertebral discs, and ligamentum flavum
thickening. It is possible that the discal pathology
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was resulted from frequent falls and asymmetrical
gait along the years, prior to his confinement to
wheel-chair.
Today his problems are enormous: painful burning sensation over his limbs, still has an irritating
skin problem, frequent trans-urethral dilatations of
urethral stricture, movement limitation of both shoulders, painful back scars, spastic tetraplegia below C7,
hypoesthesia below C6, and peripheral paresthesiae.
He is totally dependent upon other in all ADLs.
He manages to drive his adapted car, and enjoy three
times a week physiotherapy and hydrotherapy. He
underwent recently cervical operation to relieve
pressure from the stenotic areas, complains of fatigue
and weakness. Night sleep is frequently disturbed by
painful spastic "waves".
The second patient is a 46 year old woman, married with four children, who was hospitalized after
developing upper vena cava obstruction. CT showed
a huge tumor which penetrated into the mediastinum.
Biopsy revealed T cells lymphoblastic lymphoma.
She got 3800 rad irradiation that caused the tumor
disappearance. A combined five cycles of chemotherapy followed, with dexamethason, vincristine, adriamicin and cyclophosphamid. Later one course of
methtrexat and leukoverin was given. Six months later
she developed dyspnea due to pneumonitis which subsided after steroids treatment. A year and half later,
she was found to develop right spastic hemiparesis.
LP showed 63mg% of protein in her CSF. MRI demonstrated some swelling (it was speculated either it
was an inflammation or necrosis) from the brain
stem down to D4 level. Steroids improved her condition but two weeks later she developed paraparesis
below D4. Hyperbaric oxygen therapy failed to affect
her condition. A month later, her neurological status
worsened: now she was found to suffer from an incomplete tetraplegia below c4!. She became wheelchair bound and totally dependent upon others in all
ADLs. She lost control over her sphincters.

DISCUSSION
The nature of neurological damage after irradiation close to the spinal cord, can span from an acute
damage (vascular insult?) or slowly progressive myelopathy.
Rare lower motor neuron damage syndromes after
radiation therapy were reported [3-4]. Is it a damage
to motor neuron cell bodies or from damage to the
nerve roots of the cauda equine? [4].
Oncologists and radiologists tried to define the
tolerance of the cervical spinal cord to therapeutic
radiation [5], and pathologists and clinicians – the
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histological/pathological damages [6-8]. It is estimated that the spinal cord can be compromised by three
different mechanisms: direct injury, vascular damage
and collagen fibers' hyalinization. It is difficult to
rule-out a remote-effect of the irradiated primary
tumor, secondary local spinal cord infection-viral or
bacteriological or sometimes-a Guilain-Barre' syndrome.
Radiation myelopathy is mainly a white matter
damage of the spinal cord induced by ionizing radiation after a certain latent period. " It involves myelinated fibers and blood vessels, and the lateral funiculi is most preferentially affected. Several factors,
such as radiation dose, fractionation or linear energy
transfer, modify its occurrence and severity. Although
glial cells and vascular endothelium are proposed to
be the main targets, and to play a role in the pathogenesis of radiation myelopathy, experimental researches
support that radiation-induced vascular damage resulting in vascular hyper-permeability and venous exudation is a basic process." [6].
Generally speaking, patients who received irradiation near the spine may develop [9]:
• Myelopathy
• Gastro-intestinal complications like diarrhea or
nausea
• Bone marrow suppression
• In children- developmental disturbances
The main parameters regarding meyelopathy following irradiation, are [10]:
• Pace and dosage of radiation
• Extent of spinal protection
• Individual sensitivity to irradiation
• Extent of tissues exposure to radiation

• The extent of damage of the blood supply to the
area
The rehabilitation process is unusual: after the
period of coping with the initial diagnosis and complicated treatments, patients face a secondary changes-progressive neurological deterioration which confine them eventually to wheel-chairs, cause them to
loss control over their sphincters and dependence upon
others in ADLs. Tertiary complications occur, like, depression, despair, spondyloarthrosis, osteoporosis, intervertebral disc herniations, and more. The fourth
grade complications includes metabolic syndrome
due to corticosteroids administration.
Patients and families wonder if these secondary
and tertiary complications do occur due to initial
maltreatment? Did the initial necessary treatments of
radiation and chemotherapy caused spinal cord damages? How to cope with changing rehabilitation
needs? Whenever re-appearance of tumor occur – is
re-radiation therapy is justified with greater risk for
the cord? Psychologically, patients feel "double blow" –
the primary disease and the complications and disabilities which follow. The proper management of
these patients necessitates full co-operation between
physiatrists, family physicians/home care units and
oncologists.
This presentation tries to focus attention of physiatrists to this clinical picture which are relatively rare
[11-16].
It is also important to stress that delayed myelopathy can follow severe electrical burns [17], and
therapeutic total-body hyperthermia after spinal cord
irradiation [18-19].

REFERENCES
1. Schultheiss TE. on: http://www.landesbioscience.com/curie/chapter/5025/ing
2. Ahlbom H. The results of radiotherapy of hypopharyngeal cancer at the Radiumhemmet, Stockholm, 1930 to 1939. Acta
Radiol 1941; 22: 155–71.
3. Bowen J, Gregory R, Squier M, Donaghy M. The post-irradiation lower motor neuron syndrome neuronopathy or radiculopathy? Brain 1996; 119(Pt 5): 1429.
4. Tallaksen CM, Jetne V, FossåS. Postradiation lower motor neuron syndrome--a case report and brief literature review. Acta
Oncol 1997; 36(3): 345.
5. Marcus RB Jr., Million RR. The incidence of myelitis after irradiation of the cervical spinal cord. International Journal of
Radiation Oncology Biology Physics 1990; 19(1): 3-8.
6. Okada S, Okeda R. Pathology of radiation myelopathy. Neuropathology 2001; 21(4): 247.
7. Lo YC, McBride WH, Withers HR. The effect of single doses of radiation on mouse spinal cord. Int J Radiat Oncol Biol Phys
1992; 22(1): 57-63.
8. Bleyer A, Choi M, Wang SJ, Fuller CD, Raney RB. Increased Vulnerability of the Spinal Cord to Radiation or Intrathecal
Chemotherapy During Adolescence: A Report From the Children’s Oncology Group. Pediatr Blood Cancer, on: http://www.
ohsu.edu/xd/education/schools/school-of-medicine/departments/clinical-departments/radiation-medicine/about/facultystaff/upload/archie-bleyer-increased-vulnerability-of-spine-cord.pdf
9. Greenberg MS. Handbook of neurosurgery. 4th edition. Lakeland, Florida: Greenberg Graphics; 1997: 363-5.
10. Adams RD, Victor M. Principles of Neurology. 5th edition. NYC: McGrow Hill; 1998: 1085-7.
11. Lengyel Z, Rékó G, Majtényi K, et al. Autopsy verifies demyelination and lack of vascular damage in partially reversible
radiation myelopathy. Spinal Cord 2003; 41(10): 577-85.

77

118 ohry1:Layout 1 2014-04-07 19:59 Strona 4

Ohry A. et al. Problems of Radiation Therapy Near the Spinal Cord

12. Lang G, Kehr P, Paternotte H, Aebi J. [Radiation-induced sarcoma of the sixth cervical vertebra (author's transl)]. Rev Chir
Orthop Reparatrice Appar Mot 1981; 67(7): 691-3.
13. Berendes K, Dörstelmann D. Radiation myelopathy-two cases with unusual development (author transl). J Neuro 1977;
216(1): 73-6.
14. Antunes NL, Wolden S, Souweidane MM, Lis E, Rosenblum M, Steinherz PG. Radiation myelitis in a 5-year-old girl. J Child
Neurol 2002 ; 17(3): 217-9.
15. Kamin SS. Vascular, nutritional and other diseases of the spinal cord. Chapter 33, p. 513-26, in: Spinal Cord Medicine. Edited
by S Kirshblum, D I Capagnolo, JA DeLisa. Philadelphia: Lippincott, Williams & Wilkins; 2002.
16. Hornsey S, Myers R, Warren P. Residual injury in the spinal cord after treatment with X rays or neutrons. Br J Radiol 1982;
55(655): 516-9.
17. Holbrook LA, Beach FX, Silver JR. Delayed myelopathy: a rare complication of severe electrical burns. Br Med J 1970;
4(5736): 659-60.
18. Leith JT, Glicksman AS. Myelopathy secondary to hyperthermia after spinal-cord irradiation. N Eng J Med 1981; 304: 1549.
19. Douglas MA, Parks LC, Bebin J. Sudden myelopathy secondary to therapeutic total-body hyperthermia after spinal-cord irradiation. N Engl J Med 1981 ; 304(10): 583-5.

Liczba słów/Word count: 1666

Tabele/Tables: 0

Ryciny/Figures: 0

Adres do korespondencji / Address for correspondence
Prof. Avi Ohry
Reuth Medical Center, Sackler Faculty of Medicine, Tel Aviv University, Israel
e-mail: aohry@bezeqint.net

78

Piśmiennictwo/References: 19

Otrzymano / Received
Zaakceptowano / Accepted

20.11.2013 r.
20.01.2014 r.

