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Abstract: Introduction: Plasma levels of Prostate Specific Antigen (PSA) and total body bone scan findings play
major role in diagnosis, treatment and monitoring of patients with cancer of the prostate. Although it has been
suggested that total body bone scan (TBS) may not be necessary in prostate cancer patients with normal prostate
specific antigen plasma level, controversy still exists. Aim: The study evaluates relationship between prostate
specific antigen levels and Total Body Bone Scan findings in our prostate cancer patients and also to determine the
PSA cut-off at which TBS is indicated. Methodology: This a retrospective review of the bone scan reports and the
PSA levels of 101 prostate cancer patients at presentation in Radiotherapy Department of the University College
Hospital, Ibadan, Nigeria. Results: Patients’ PSA level ranges from 1.12ng/ml — 837ng/ml. As the PSA increases,
the rate of patients with positive TBS also increases at 3.3%, 6.6%, 8.8%, 15.4%, 41.8%, and 24.2% in patients with
a PSA 0-4, 4.1-10, 10.1-20, 20.1-40, 40.1-100, and above 100ng/ml, respectively (p<0.002). In patients with PSA
levels of < 10ng/ml, 2 (18%) and 9 (82%) of them had negative and positive TBS respectively. Conclusion: There is
a significant positive correlation between PSA levels and TBS findings in our study but failed to provide PSA cut-
off at which a TBS is required. It is advised that TBS be performed in all diagnosed prostate cancer regardless of the
PSA levels, with or without bony symptoms.
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Introduction: staging and the creation of a subsequent follow-up
Prostate cancer is a leading cause of mortality in plan. One of the current modality in clinical practice
men and has gradually increased in incidence for assessing skeletal metastasis of prostate cancer is
throughout the world resulting in more than 200,000 total body bone scan, using technetium Tc-99m
deaths annually'. It is also the second most common methylene diphosphonate (Tc-99m MDP)”'°. 1t is a
cause of cancer-associated mortality in Western highly sensitive one-step procedure that utilizes whole
countries and is responsible for 9% of all cancer body skeletal surveying.
deaths among European men>”*. In Nigeria according A tumor marker, prostate specific antigen (PSA)
to GLOBOCAN report of 2008, prostate cancer is the is widely used as a biomarker to screen, monitor, and
top male cancer and the fourth commonest cancer’. predict disease severity among prostate cancer patients
Prostate cancer may be curable when it is identified at and its introduction in clinical practice has led to an
an early organ-confined stage, however a quarter of increased rate of organ-confined disease, associated
patients present with advanced or metastatic disease at with a reduction in the incidence of bone metastases at
the time of diagnosis’. The skeleton accounts for up to diagnosis'"'?. However, a rising prostate specific
80% of all prostate cancer metastases’. Despite antigen level may occur several months before
various therapeutic strategies, nearly half of patients changes in bone scan can be seen.
with metastatic disease die within 30 months, and 85- Several studies have investigated the ability of
100% of those who die from prostate cancer have baseline clinical parameters to predict the risk of bone
skeletal metastasis®. metastasis at diagnosis'™'*'">. On the basis of the
When bone metastasis develops, the effect is not results of these studies, the European Association of
only on the prognosis of the disease but also on the Urology (EAU)’, the American Urological
quality of life of the patient. The clinical Association (AUA)', the National Comprehensive
characteristics of skeletal metastasis in prostate cancer Cancer Network (NCCN)", and the American Joint
include bone pain, impaired mobility, pathological Committee on Cancer (AJCC)"™ updated their
fracture, spinal cord or nerve root compression and guidelines to indicate the need for total bone scans
paraparesis or paraplegia. To select appropriate only in patients with certain unfavorable prostate
treatment, detection of osseous metastasis is essential cancer characteristics. A likewise outcome will be

in patients with prostate cancer for both disease
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beneficial in the case of total body bone scan and
prostate cancer.

The purpose of this study is to determine the
possible appropriate prostate specific antigen cut-off
value and the correlation using total body bone scan
for determining skeletal metastasis in patients with
prostate cancer.

Materials and Methods

This was a retrospective and descriptive study
involving one hundred and one (101) cases of
histologically diagnosed prostate cancer seen in the
Department of Radiotherapy, University College
Hospital, Ibadan. Demographic data and records of
patients’ prostate specific antigen (PSA) values and

total body bone scan (TBS) reports at the time of
presentation were obtained for analysis.

Results
Demography

Patients were between the ages of 47 and 88
years with mean age of 67.1(£1.8) years. Forty six
(45.5%) were between the age range of 60 — 69 years
while 3 (3%) were in the age range of 40 — 49 years
(figure 1). Forty-three (42.6%) patients were retired, 3
(3%) were traditional rulers and clergy men (none of
them catholic) respectively. Others were civil servants
9 (8.9%), traders 19 (18.8%) and those in self-
employment 24 (23.8%).

45.50%
21.80% B PECENT
16.80%
12.90%
3.00% '
T - T 1 T T 1
A0-49YEARS  S50-59YEARS  60-69YEARS  70-79YEARS  80-89YEARS

Figure 1: Age distribution

Fifty-two (51.5%) of the patients had tertiary
education, while 34 (33.7%), 12 (11.9%), and 3 (3%)
had secondary level, primary level, and no formal
education respectively. Ninety-eight (97%) patients
were married and 3 (3%) widowers. Eighty-two
(81.2%) were Christians, 17 (16.8%) Muslims and 2
(2%) traditional religion worshippers. Fifty (49.5%) of
the patients neither smoke nor consume alcohol, 37
(36.6%) of them smoke and consume alcohol while 11
(10.9%), and 3 (3%) consume alcohol only and smoke
only respectively.

Symptoms and Disease Stages
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Forty-five (44.6%) patients had back pain, while
21(20.8%) had paraparesis at the time of presentation.
Average duration of illness prior to presentation at
Radiotherapy was 22.3 months. All the patients had
histologically confirmed adenocarcinoma.

There were 91(90.1%) stage 1V, 9(8.9%) stage
IIT and 1 (1%) stage 2 diseases. No patient presented
with a stage 1 disease.

The PSA level ranges from 1.12ng/ml -
837ng/ml. Forty (39.6%) patients had a PSA range of
40.1 — 100ng/ml and 4 (4%) with PSA of 0 — 4ng/ml
and another 4 (4%) had PSA levels above 500ng/ml.
(Figure 2).
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Figure 2: PSA Level at presentation.

Ninety-one (90.1%) patients had positive TBS
at presentation, while 10 (9) were negative. Sixty
(59.4%) TBS showed wide spread bony metastasis,

14 (13.9%) had only two sites of bone involvement
and 17 (16.8%) had single site bone involvement
(Table 1).

Table 1: Correlation between PSA and TBS at Presentation.

No site | One site | Two sites | Wide spread | Total p-value
PSA at presentation | (n,%) (n,%) (n,%) (n,%) (patients)
0-4ng/ml 1(25.0%) 3(75.0%) - - 4(4.0%)
4.1-10ng/ml 1(14.3%) 2(28.6%) 2(28.6%) 2(28.6%) 7(6.93%)
10.1-20ng/ml 1(11.1%) 3(33.3%) 1(11.1%) 4(44.4%) 9(8.91%)
20.1-40ng/mg 2(12.5%) 6(37.5%) 4(25.0%) 4(25.0%) 16(15.8%
40.1-100ng/mg 2(5.0%) 2(5.0%) 6(15.0%) 30(75.0%) 40(39.6% 0.002
100.1-500ng/mg 3(14.3%) 1(4.8%) - 17(81.0%) 21(20.8%
>500ng/ml - - 1(25.0%) 3(75.0%) 4(4.0%)
Total (sites) 10(9.9%) 17(16.8%) 14(13.9%) 60(59.4%) 101(100%

There is significant positive correlation between
the PSA and TBS at presentation. The prevalence of
bony metastasis proven by TBS increases
progressively with rising PSA level, rising from 3
(3.3%), 6 (6.6%), 8 (8.8%), 14 (15.4%), 38 (41.8%),
18 (19.8%), and 4 (4.4%) patients for PSA 0-4ng/ml,
4.1-10ng/ml, 10.1-20ng/ml, 20.1-40ng/ml, 40.1-
100ng/ml, 100-500ng/ml, and >500ng/ml
respectively (p-value 0.002).

48

Three (30%) of the 10 patients who initially had
negative TBS at presentation, became positive at
subsequent TBS at follow-up (2-6 years).

Using the risk stratification system proposed by
D’Amico et al'’, 94 (93%) patients were in high-risk
group while 2 (2%) were in low-risk group (Fig 4).
The patients at high-risk stratification have more
positive TBS findings (92.6%) compare to other risk
groups (Table 2).
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Table 2: Relationship between Risk Stratification and Total Body Bone Scan findings

. . . Total Body Bone Scan
Risk Stratification Positive Negative Total p-value
Low-risk 1(50%) 1 2
Intermediate-risk 3(60%) 2 5 0.001
High-risk 87(92.6%) 7 94
Discussion study of 703 American men with prostate cancer,

Prostate cancer has become a major global health
problem and African American men have among the
highest reported prostate cancer rates in the world™.
However, it is unclear whether similar high rates occur
among men in Africa’’. The diagnosis of bony
metastasis secondary to prostate cancer significantly
alters the patient's treatment. Currently, total body
bone scans are the gold standard for detecting osseous
metastasis.

One hundred and one patients with histologically
confirmed adenocarcinoma of the prostate were
studied retrospectively. The results of this study gave
a mean age of 67.1 years and age range of 47-88
years, similar to results of previous study on prostate
cancer in Nigeria® but lower than that of a previous
study reported in developed countries™. Over 40%
(44.6%) of the patients in the study is within the ages
of 60 — 69 years, which is lower than the highest
incident rate of 70-74 in the United State of America
reported by National Institute of Cancer™. About
51.5% of these patients had tertiary education, which
means better education and higher standard of life in
this elite group with a possibility of a longer life span
as compared to those with lower educational standard,
hence more of them may reach prostate cancer age
group, this is similar to findings in a previous study™’.
Almost all the patients 90.1% presented with a stage
IV disease, which is far more than the 75% reported in
most studies on prostate cancer in Nigeria.”*® This
may be due to the fact that most of the patients are
only referred when metastatic symptoms arise. About
90.1% of the patients presented with skeletal
metastasis which is in agreement with a previous
study that reported that the skeleton is the most
common site of metastatic spread, accounting for 80%
of all prostate cancer metastases’. The results of this
study show 65.5% of the patients presenting with pain
as complaint compared with the 90.1% that eventually
had radiological evidence of bony metastasis. It shows
that even patients who did not present with pain as
symptom may benefit from a TBS. The study also
noted that 56.5% of the patients presented with
complaints >lyear duration, indication late hospital
presentation.

In this study 24.8% of the patients had PSA
values > 100ng/ml, which far exceed the PSA in a
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where PSA values obtained in 99% of the patients
were below 50ng/ml and only 1% had a PSA >
50ng/ml*’. Other studies from Nigeria also corroborate
the differences in PSA values between African men on
one hand and American and African-American men
on the other”®. These studies suggest that higher PSA
values in African men with prostate cancer are
probably due to higher tumor stages at presentation in
African than in American patients.

This study showed significant positive
correlation between the PSA and TBS. The results
show that as the PSA increases the probability of
positive TBS is higher, which is evidenced by a PSA
of 0-4ng/ml, 4.1-10ng/ml, 10.1-20ng/ml, 20.1-
40ng/ml, 40.1-100ng/ml, and >100ng/ml resulting in
positive TBS findings of 3.3%, 6.6%, 8.8%, 15.4%,
41.8%, and 24.2% respectively (p-value 0.002). This
corresponds with findings of similar studies done in
Sudan, Argentina, Spain, Japan, Taiwan, Germany,
Netherlands, United State of American, and Bosnia
and Herzegovina®°,

Several studies advocate that TBS is not
indicated when PSA levels are low, and when patients
are in the low-risk stratification of prostate cancer'’™.
However, different studies established different cut-
off levels for indication of TBS. Despite recent
numerous studies and reviews citing between 10-
20ng/ml as a threshold for omitting TBS, others still
believe that the small but measurable risk is sufficient
to warrant TBS*"*®, In this study 4 patients had a PSA
of 0-4ng/ml, out of which 3 (75%) of them had
positive TBS. This is very significant, meaning even
with a low PSA, the patients are still at risk of
developing positive TBS. Several studies have also
reported that a significant proportion of patients with
bone metastasis have normal PSA whose TBS
findings may need further confirmation with the use of
CT scan and MRI due to possibility of false positive
results” .

Total body bone scan have also been an
important investigation in monitoring disease
progression after completion of treatment. This study
showed 3 (30%) of the 10 patients that initially had a
negative TBS, became positive during follow-up.
However, the same controversy exist about the
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optimal post-treatment PSA at which to recommend
TBSZ#

Conclusion

This study shows that there is a progressive
rising incidence of bone metastasis as evidence on
TBS in relation to the PSA levels in patients
diagnosed of prostate cancer.

The study however, shows no PSA cut-off point
for positive TBS in our patients. This may be
attributed to higher tumor stages at presentation as
compared with other studies. Total bone scan should
be recommended at presentation regardless of the PSA
level in patients with or without bony symptoms.
Though the financial and psychological burden may
be enormous bearing in mind the cost and availability
of the facility in the country, its benefit we believe
out-weighs the burden. This may reduce drastically
the number of preventable complications and
morbidity from skeletal-related events with improved
quality of life of these patients.
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