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Symptomatic spinal cord involvement in prostate cancer
\  EKE

Abstract

The literature on spinal cord involvement in prostate cancer is reviewed by searching the Medline from 1965 
to 1997 and references in publications on the subject. The objective was to identify the clinical characteristics 
and treatment modalities of the disease.

Prostate cancer is the leading cause of metastatic spinal cord disease in men. The tumour reaches the spinal 
column mainly by the venous route. The frequency of involvement in decreasing order is thoracic spine, 
lumbar spine and cervical spine. The tumour usually exerts compression of the cord from the extradural space. 
However, intradural and intramedullary metastases have devastating effects. The patients have other 
neurological and urological symptoms prior to the onset of paraplegia. But in some, spinal cord compression 
may be the first symptom of prostate cancer. Plain X-rays may suffice in diagnosis but MRI is the single most 
valuable investigation for anatomic definition or localization of spinal cord secondaries. All forms of 
treatment are palliative.

Treatment options, singly or in combination, include hormonal manipulation, radiotherapy and laminectomy 
each often with high dose corticosteroids. Recurrence of symptoms after an initial relief with hormonal 
manipulation signifies escape of the tumour from endocrine control and portends a poor prognosis.

Cent A frJ  Med 2001;47(2):49-53

Introduction

Prostate cancer is a leading cause of cancer death in men, 
second only to lung cancer.1 The highest incidence of 
prostate cancer is recorded in African Caribbeans2 and in 
black Americans in whom the prevalence has been described 
as a public health epidemic.3 Contrary to previous views, 
a high prevalence of prostate cancer has been documented 
in Africans.4-5 The lowest incidence in the world is recorded 
among the Chinese and Asiatics.6

Spinal cord involvement in prostate cancer is a major 
manifestation of advanced disease. The incidence varies 
from one to!2% of patients with prostate cancer.7'10 While

some reports indicate that prostate cancer is the second 
highest spinal metastatic tumour,11 others have identified 
it as the leading source of spinal metastases in men.12’13 The 
literature is reviewed to define the clinical characteristics 
and the treatment modalities of patients with advanced 
prostate cancer and symptomatic spinal cord involvement. 
Pathology.

Prostate cancer is clinically graded from one to five on 
the basis of morphologic abnormalities in the architecture 
of the glandular system, the differentiation of the cancer 
cells, and the definition of the tumour m argin.14 
Histologically, primary prostate cancer is mainly an 
adenocarcinoma which constitutes 95% of prostate cancer.15
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Other malignant primary prostatic diseases include 
rhabdomyosarcoma,16 squamous cell cancer and 
leiomyosarcoma.17 The broad grades range from well- 
differentiated to anaplastic tumours.

All patients with spinal cord compression from prostate 
cancer have multiple bone secondaries at presentation as 
shown by "Technitium scan.18 Metastasis to the spine is 
thought to be by venous spread.19 Most cord secondaries 
occur in the thoracic spine followed by the lumbar spine 
and cervical spines.18,20 In 5% of patients, the secondaries 
are confined to the spinal extradural space. Most commonly 
the vertebral body and the pedicles are affected. The 
tumour thence spreads to the spinal canal.11 Prostatic bone 
secondaries are usually osteoblastic although lytic lesions 
occur.21 The disc space is maintained even when the 
vertebral body collapses. The lesions may be multiple and 
non-contiguous.9,22 Their effect is spinal cord compression. 
Rarely and more devastatingly, intradural and 
intramedullary metastases may occur.23 The spinal cord 
may also be damaged when the metastatic tumour causes 
occlusion of the blood supply to a segment.24 Other 
tumours of the spinal canal to be excluded are lymphoma 
and multiple myeloma 19 as well as primary tumours of the 
lung, kidney and breast.
Presentation.

Early prostate cancer is largely asymptomatic6 and may 
be detected by Prostate Specific Antigen (PSA) estimation, 
especially where screening for the disease is a policy. A 
high proportion of black African patients in the diaspora 
present with advanced disease.3,4 The manifestations of 
advanced disease in prostate cancer include: weight loss, 
bladder outflow obstruction, anaemia, alteration of bowel 
habit, bone pains and the features of spinal cord 
compression. Spinal cord compression presents initially 
with back pain. Compression occurs more in high grade 
tumours.9,25 Spinal cord compression may be the first 
manifestation of prostate cancer.7,8,18 Paraplegia is usually 
preceded by other neurological or urological symptoms or 
rarely, bowel symptoms.18,19 The other neurological 
symptoms include paraparesis, sensory deficits, muscle 
weakness and paraplegia or quadriplegia. In one series of 
patients with neurological symptoms, the frequency of 
these were: pain (75%), sensory symptoms (68%), bladder 
dysfunction (40%), while 46% were bed-ridden.20

The urological symptoms are usually those of the lower 
urinary tract such as retention, frequency, nocturia, urgency, 
haematuria and incontinence. These symptoms often lead 
to the investigation and diagnosis of prostate cancer before 
the onset of paraplegia. Paraplegia, in addition to loss of 
motor function, is usually accompanied by sensory loss. 
The level of neurological symptoms and signs may not 
correspond with the anatomical level of the spinal 
compression.26 Cord compression from prostate cancer 
has been reported to manifest up to 100 months from the 
time of diagnosis of prostate cancer.18,20 
Investigations.

The modalities for early detection of prostate cancer 
include digital rectal examination, PSA estimates, 
transrectal ultrasound scan (TRUS) and biopsy of the

prostate. PSA levels are used to monitor the response or 
relapse of the disease following treatment. Investigations 
of localizing diagnostic importance in spinal cord 
involvement in prostate cancer include:
1. Plain spinal X-rays. These may show (a) typical 

osteoblastic lesions or osteolytic lesions in adjacent 
vertebrae, (b) vertebral body collapse, and (c) the 
involvement of the vertebral body and the pedicles on 
X-ray which shows as the “winking owl sign”.20 The 
radiographic pattern of metastatic prostate cancer is 
often classic enough to make tissue biopsy 
unnecessary for diagnosis.23 However, pathological 
shadows are evident on plain X-rays only when about 
50% of the vertebra has been destroyed.27

2. CT scan (specifically CT myelography). This clearly 
defines the extent of bone involvement and enables 
planning for the route of surgical access to the lesion 
(anterior, posterior or lateral).19,28 It is more sensitive 
in showing bone destruction once the level of the 
lesion has been identified.

3. Magnetic resonance imaging (MR1). This is the most 
valuable single investigation. Its accuracy matches 
that of myelography. It has an advantage over 
myelography in being non-invasive.29 The study 
should cover the entire spine because of the frequency 
of multiple spinal metastases.30,31 It shows the actual 
spinal cord compression. MRI shows bone marrow 
but does not show cortical bone well. Furthermore, 
sclerotic lesions may be missed.

4. Myelography. This is a useful alternative option if 
MRI is not possible from unavailability or from 
difficulty with the positioning of the patient.32 
Observed complications include deterioration of the 
neurological status of the patient.7,33

5. Fine needle biopsy o f identified spinal lesions. This 
is indicated when the primary site in the prostate has 
not been identified.19 It is useful between T5 and L5 
vertebrae when guided by biplanar image intensifier. 
CT guided needle biopsy for all levels is an alternative. 
Reported complications include haemothorax, 
pneumothorax, haemorrhage and neurologic 
deterioration.23

6 Radionuclide scanning. Radionuclide whole-body 
bone scintigraphy is universally preferred for defecting 
bony involvement in prostate cancer34 and should be 
employed in the evaluation of patients suspected to 
have spinal cord compression from prostate cancer. 

Treatment.
Spinal cord involvement in prostate cancer has been 

described as an oncologic emergency.32 Urgent treatment 
is essential to prevent irreversible cord damage19,32,35 and 
requires early diagnosis.36,37 The immediate aim of treatment 
is to decompress the spinal cord and to preserve the 
stability of the spine. The treatment modalities are hormonal 
manipulation,38,39 radiotherapy40'42 and laminectomy19,23,43 
either singly or in combination. High dose corticosteroids 
are added to any of these modalities.18,20 Hormonal 
manipulation involves androgen deprivation. This may be
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achieved by the use of drugs or by orchidectomy. The 
drugs such as the antiandrogens flutamide and bicalutamide 
(Casodex) or the LH-RH Analog goserelin (Zoladex) are 
rarely available and are often unaffordable to most patients 
in developing countries. Orchidectomy is effective although 
usually only temporarily so. Urgent orchidedtomy with 
high dose intravenous steroids is effective in some 
individuals with paraplegia.18 32

Local radiotherapy by external beam irradiation provides 
prompt and durable relief of compression at a specific 
spinal lesion site. Systemic radiation may be applied in 
multiple spinal lesions.41

The most rapid effective treatment of spinal cord 
compression is laminectomy during which a compressing 
tumour or collapsed vertebra may be removed.19 Such 
treatment should take into account the expected life 
expectancy of thepatient. Terminally ill patients are unlikely 
to benefit from laminectomy. If a combination of tumour, 
bone, and disc compresses the spinal cord, laminectomy is 
the only remedy with hope of successful palliation.23 
Indications for laminectomy in spinal cord compression 
from prostate cancer include severe myelopathy, spinal 
instability and rapid neurological deterioration during or 
after radiotherapy.10 However, laminectomy is ineffective 
in the presence of vertebral body disease and may worsen 
the neurological status as well as the stability of the 
spine.19,36 Other complications include failure of treatment 
in the short or long term with recurrence of compression.18'44

There is no clearly established superiority of laminectomy 
with radiotherapy over radiotherapy alone.43 When 
available, combined radiotherapy and androgen blockade 
may precede laminectomy.20 High dose corticosteroids 
(Dexamethasone) are used to reduce spinal cord oedema 
resulting from the initial cause of compression and from 
tumour infarction from hormonal and radiotherapeutic 
treatments.1032

Inhibitors of bone turnover like mithramycin used in 
Paget’s disease of bone have been found effective in 
prostatic metastatic bone disease.45

The results of treatment of spinal cord involvement in 
prostate cancer range from full recovery through partial 
relief of motor and/or sensory deficits35 to total failure in 
paraplegic patients.18 36 Relief in paraplegic patients has 
been sustained for up to two years with hormonal treatment 
alone.38 Survival up to eight years following combination 
treatment for an intradural lesion has been recorded.9 
Spinal cord compression may relapse after an initial 
response to treatment.18,44,46 Such recurrent compression 
may be at a different leve1,8

Discussion

Paraplegia is a serious complication of metastatic stage D2 
adenocarcinoma of the prostate.20 The diagnosis is not 
difficult to make. Localization of the compression site by 
MRI or myelography is essential for such treatment 
modalities as local radiotherapy and laminectomy. 
Distressingly, apart from plain X-rays, the investigations

essential in the evaluation of these patients are not readily 
accessible to patients in developing countries.

All forms of treatment of spinal cord involvement in 
prostate cancer can only be palliative.10 The prognosis in 
spinal cord invasion by prostate cancer is poor even with 
the combination therapies.18 While local spread of tumour 
is associated with high morbidity, distant metastasis have 
worse prognosis at all ages. The poorer the differentiation, 
the worse the prognosis.7'9'1 1,47,48 Several prognostic factors 
have been identified by various authors but these do not 
apply universally to all patients. It has been suggested from 
one study that no patient who was paraplegic prior to 
treatment regained full function.7 Also recently, it was 
concluded that pretreatment ambulatory function is the 
main determinant of post treatment gait function.49 This 
point was refuted in other studies in which some 
quadriplegic and paraplegic patients regained full powers 
in the limbs after bilateral subcapsular orchidectomy.31,46 
Treatment at an early stage of prostate cancer with hormonal 
manipulation is expected to reduce the occurrence of 
serious complications such as spinal cord involvement.50 
Patients with spinal cord compression who improve with 
treatment have a longer survival than those who fail to 
respond.

Careful selection of patients for laminectomy is essential. 
Laminectomy as a palliative procedure is a major 
operation.18 However, bilateral subcapsular orchiectomy 
(BSO) for hormonal manipulation is a simple procedure. 
Moreover, as the spinal lesions may be multiple and non
contiguous, BSO may be preferred to laminectomy.

Recurrence of spinal cord compression after an initial 
successful endocrine treatment connotes escape of prostate 
cancer from endocrine control and is associated with a 
poor prognosis.46,51 An effort to explain this escape has 
been made by Isaacs.52 Recent studies have demonstrated 
that the normal prostate is heterogenous, composed of 
stem cell units hierarchically containing androgen- 
independent stem cells, androgen-sensitive amplifying 
cells, and androgen-dependent transit epithelial cells. 
Cancer cells arisingfrom each of these subsets may display 

' a characteristic response with respect to hormonal 
manipulations. Although patients with prostate cancer 
bony metastasis (D2 disease) respond well to first-line 
hormonal therapy with orchiectomy, antiandrogens or LH- 
RH analogs, hormone refractory metastatic disease (D3 
disease) will ultimately develop in most patients.41

Conclusion

In view of the unpredictable course of advanced prostate 
cancer as in spinal cord involvement, it is considered 
worthwhile to offer such patients hormonal treatment 
irrespective of the delay in presentation. It has been 
suggested that many patients with prostate cancer die with 
the disease but not from it.53,54 Until a reliable cure is found 
for this epidemic, most patients with spinal cord 
involvement in prostate cancer will die from  the disease.

Cent Afr J Med 2001;47(2) 51



References

1. Boring CC, Squires TS, Tong T, Montgomery S. 
Cancer statistics, 1994. CA Cancer J  Clin 1994;44:7-26.

2. Glover FE Jr, Walsh PC, Coffey D, Baker T, Douglas 
LL, Wan R. Epidemiology of prostate cancer in 
Jamaica. /  Urol 1996;155(Suppl):324A abstract 53.

3. Pienta KJ, Demers R, Hoff M, Kau TY, Montie JE, 
Severson RK. Effect of age and race on the survival 
of men with prostate cancer in the metropolitan 
Detroit tricounty area 1973 to 1987. Urology 
1995;45:93-101.

4. Osegbe D N. Prostate cancer in Nigerians: facts and 
nonfacts. J  Urol 1997;157:1340-43.

5. Angwafo FF. Migration and prostate cancer: an 
international perspective. J  Natl Med Assoc 1998;90 
(11 SuppI):S720-3.

6. Zaridze DG, Boyle P. Cancer of the prostate: 
epidemiology and aetiology. BrJUrol 1987;59:493- 
502.

7. Rosenthal MA, Rosen D, Raghavan D, Leicester J, 
Duval P, Besser M, etal. Spinal cord compression in 
prostate cancer: a 10 year experience. Br J  Urol 
1992;69:530-3.

8. Liskow A, Chang CH, de Sanctis P, Benson M, Fetell 
M, Housepian E. Epidural cord compression in 
association with genitourinary neoplasms. Cancer 
1986;58:949-54.

9. Kuban DA, el-Mahid AM, Sigfred S V, Schellhammer 
PF, Babb TJ. Characteristics of spinal cord 
compression in adenocarcinoma of prostate. Urology 
1986;28:364-9.

10. Osborn JL, Getzenberg RH, Trump DL. Spinal cord 
compression in prostate cancer. J  Neurooncol 
1995;23:135-47.

11. Constans JP, de Divitiis E, Donzelli R, Spaziante R, 
M eder JF, Haye C. Spinal m etastases with 
neurological manifestations: review of 600 cases. J  
Neurosurg 1983;59:111-18.

12. Livingston KE, Perrin RG. The neurosurgical 
management of spinal metastases causing cord and 
cauda equina compression. J  Neurosurg 1978; 
49:839-43.

13. Perrin RG, McBroom RJ. Anterior versus posterior 
decompression for symptomatic spinal metastases. 
CanadJ Neurol Sci 1987; 14:75-80.

14. Gleason DF and the Veterans Administration 
Cooperative Urological Research Group: histological 
grading and clinical staging of prostate carcinoma. 
In: Tannenbaum M, editor. Urologic pathology: the 
prostate. Philadelphia: Lea and Febiger, 1977:171-97.

15. Akang EEU, Shittu OB. Prostatic Carcinoma: a 
review. Niger J  Surg Sciences 1996;6:42-7.

16. Eke N, Nwosu S. Embryonal rhabdomyosarcoma of 
the prostate in a Nigerian adolescent. Orient J  Med 
1997;9:41-3.

17. Brandes D. Prostate carcinoma. In: Hill GS, editor. 
Uropathology. New York: Churchill-Livingstone, 
1989:1203-58.

18. Smith EM, Hampel N, Ruff RL, Bodner DR, Resnick 
MI. Spinal cord compression secondary to prostate 
ca. cinoma: treatment and prognosis. J  Urol 
199. -149(2):330-3.

19. John, on RA. The management of acute spinal cord 
comp, ^ssion. J  Neurol Neurosurg Psychiatry 
1993;56:1046-54.

20. Shoskes DA, Perrin RG. The role of surgical 
management for sym ptom atic spinal cord 
compression in patients with metastatic prostate 
cancer. J  Urol 1989;142:337-9.

21. Sharpe WS, McDonald JR. Reaction of bone to 
metastasis from carcinoma of breast and prostate. 
Arch Pathol 1942;33:312-25.

22. Gilbert RW, Kim JH, Posner JB. Epidural spinal cord 
compression for metastatic tumor: diagnosis and 
treatment. Ann Neurol 1978;3:40-51.

23. Bridwell KH. Treatment of metastaic prostate cancer 
of the spine. Urol Clin North Am  1991;18:153-9.

24. Rodriquez M, di Napoli RP. Spinal cord compression, 
with special reference to metastatic epidural tumors. 
Mayo Clin Proc 1980;55:442-8.

25. Rana A, Chisholm GD, Rashwan HM, Salim A, 
Merrick MV, Elton RA. Symptomatology of 
metastatic prostate cancer: prognostic significance. 
B rJU rol 1994;73:683-6.

26. Gaches CGC, Roberts JM. Paraplegia in carcinoma 
of the prostate. Proc R Soc Med 1974;67:813-4.

27. Jameson RM. Paraplegia and prostate cancer. Eur 
Urol 1983;9:267-9.

28. Godersky J, Smoker W, Knutzon R. Use of magnetic 
resonance imaging in the evaluation of metastatic 
spinal disease. Neurosurgery 1987;21:676-80.

29. Carmody RF, Yang PJ, Seeley GW, Seeger JM, 
Unger EC, Johnson JE. Spinal cord compression due 
to metastatic disease: diagnosis with MR imaging 
versus myelography. Radiology 1989;173:225-9.

30. Bonner JA, Lichter AS. A caution about the use of 
MRI to diagnose spinal cord compression. N  Engl J  
Med 1990;322:556-7.

31. Huddart RA, Rajan B, Law M, Meyer L, Dearnaley 
DP. Spinal cord compression in prostate cancer: 
treatm ent outcome and prognostic factors. 
Radiotherapy & Oncology 1997;44:229-36.

32. Flynn DF, Shipley WU. Management of spinal cord 
compression secondary to metastatic prostatic 
carcinoma. Urol Clin North Am  1991;18:145-52.

33. Sebugwawo S, Hoddinott C. Danger of lumbar 
puncture in spinal cord compression. BrJNeurosurg 
1987;1:375-6.

34. Chen SS, Chen KK, Lin AT, Chang YH, Wu HH, Hsu 
TH, et al. The significance of serum alkaline 
phosphatase bone isoenzyme in prostatic carcinoma 
with bony metastasis. B rJ  Urol 1997;79:217-20.

35. Rajgopal A, Osborne GV. Prostatic secondary 
paraplegia. J  R Coll Surg Edinb 1984;29:261.

36. Iacovou JW, Marks JC, Abrams PH, Gingell JC, Ball 
AJ. Cord compression and carcinoma of the prostate: 
is laminectomy justified? B rJ  Urol 1985;57:733-6.

Cent AfrJ Med 2001;47(2) 52



37. Maurice-Wi.lliams RS, Richardson PL. Spinal cord 
compression: delay in diagnosis and referral of a 
corrimon neurosurgical emergency. Br J  Neurosurg 
1988;2:55-60.

38. Sasagawa I, Gotoh H, Miyabayashi H, Y agamuchi O, 
Shiraiwa Y. Hormonal treatment of symptomatic 
spinal cord compression in advanced prostatic cancer. 
Int Urol Nephrol 1991;23:351-6.

39. Parker SL, Tong T, Bolden S, Wingo PA Cancer 
statistics 1997. CA Cancer J  Clin 1997; 47:5-27.

40 Latini P, Maranzano E, Ricci S, Aristei C, Checcaglini 
F, Panizza BM, etal. Role of radiotherapy in metastatic 
spinal cord compression: preliminary results from 
from  a prospective trial. Radiother Oncol 
1989;15:227-33.

41. Friedland J. Local and systemic radiation forpalliation 
' of metastatic disease. Urol Clin North Am  1999;
26:391-402.

42. Jewett MAS, Khakpuour G, Moore MJ. Supportive 
care is not the only option in prostate cancer patients 
resistant to hormone therapy: the argument against. 
Eur Urol 1996; 29(Suppl 12):45-48.

43. Dunn RC Jr, Kelly WA, Wohns RNW, Howe 
JF.Spinal epidural neoplasia. A 15 year review of the 
results of surgical therapy .J  Neurosurg 1980;52:47-51.

44. Helweg-Larsen S, Hansen SW, Sorensen PS. Second 
occurrence of symptomatic metastatic spinal cord 
compression and findings of multiple spinal epidural 
mefdstases. Int JRadiat Oncol Biol Phys 1995;33:595-8.

45. Percival RC, Watson ME, Williams JL, Kanis JA. 
Carcinoma of the prostate: remission of paraparesis 
with inhibitors of bone resorption. Postgrad Med J  
1985;61:551-3.

46. Eke N. Paraplegia in prostate cancer. Sahel Med J  
2000;3:69-73.

47. Quinlan DM, Partin AW, Walsh PC. Can aggressive 
prostate carcinomas be identified and can their natural 
history be altered by treatment? Urology 1995;46 (3 
Suppl A):77S-82S.

48. Culkin DJ, Agha AH. Localized prostate cancer: an 
update. Hospital Med 1997;33:25-45.

49. Helweg-Larsen S, Sorensen PS, Kreiner S. Prognostic 
factors in metastatic spinal cord compression: a 
prospective study using multivariate analysis of 
variables influencing survival and gait function in 
153 patients. In t J  Radiat Oncol B iol Phys 
2000;46:1163-9.

50. The Medical Research Council Prostate Cancer 
Working Party Investigators Group. Immediate versus 
deferred treatment for advanced prostatic cancer: 
initial results of the Medical Research Council trial. 
Br J  Urol 1997;79:235-46.

51. Bonkoff H, Romberger K. Differentiation pathways 
and histogenic aspects of normal and abnormal 
prostatic growth: a stem cell model. Prostate 
1996;28:98-106.

52. Isaacs JT. The biology of hormone refractory prostate 
cancer: why does it develop? Urol Clin North Am  
1999;26:263-73.

53. Byar DP. The veterans Administration Cooperative 
Research Group’s studies of the prostate. Cancer 
1973;32:1126-30.

54. Kozlowski JM, Ellis WJ, Grayhack JT. Advanced 
prostatic carcinoma. Early versus late endocrine 
therapy. Urol Clin North Am  1991;15:15-24.



This work is licensed under a 
Creative Commons
Attribution -  Noncommercial - NoDerivs 3.0 License.

To view a copy of the license please see: 
http://creativecommons.org/licenses/by-nc-nd/3.0/

This is a download from the BLDS Digital Library on OpenDocs
http://opendocs.ids.ac.uk/opendocs/

Institute o f 
Development Studies

http://creativecommons.org/licenses/by-nc-nd/3.0/
http://opendocs.ids.ac.uk/opendocs/

