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Abstract: Prostate cancer is a leading cause of cancer death in men, second only to lung cancer. Bone metastasis is a
common complication in prostate cancer patients that can cause bone pain and pathological fracture. PSA, Gleasons score,
clinical T stage have been developed to integrate multiple clinical metastatic disease in prostate cancer patients. Bone
radiography is used to rule out bone metastasis. It’s common to have bone metastasis when PSA level is high and histology of
poorly differentiated adenocarcinoma. Aim: To determine the prevalence of osteoblastic lesions and analyze the correlation of
PSA levels, on lumbar sacral radiography in patients diagnosed with prostate cancer. Methods: This was a hospital based cross-
sectional retrospective study, conducted at KCMC urology institute from June 2108 to May 2019 and all prostate cancer
patients diagnosed at KCMC during the study period both inpatients and outpatients attending urology department within the
study period. The structural data sheet was used to collect information from patient file. Study parameters include Age,
Gleason’s score, PSA level used to assess the correlation with osteoblastic lesion on lumbar sacral x-ray. Results: A total of 97
patients included in the study, with mean age was 74.5 (SD) 8.97.6 yrs. Patients with Gleason score of 8-10 were 56 (57.8%)
and the median PSA level was 126ng/mL with IQR (58.9-402.2) and The prevalence of bone metastases was 57.7%. There
were 56 (49.5%) patient had osteoblastic lesions on lumbar sacral x-ray with PSA >100. Conclusion: The prevalence of bone
metastasis is 57.7% with 49.5% of the patients had total serum PSA of >100ng/ mL. So lumbar sacral X ray can be used as a
diagnostic tool when PSA is more than 100ng/ml. There is a need to avoid unnecessary lumbar sacral X rays in patients with
carcinoma of the prostate who have no symptoms and sign metastatic disease and has PSA of less than 100ng/ml.
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in that bone is often the only clinically detectable site of

1. Introduction

Prostate cancer is a leading cause of cancer death in men,
second only to lung cancer [1]. Bone metastasis is a
common complication in prostate cancer patients that can
cause bone pain and pathological fracture. Bone is a
common target of distant metastases in prostate cancer.
Other cancers of lung, kidney and breast also present with
metastases to the bone. However prostate cancer is unique

metastasis, and the resulting tumours tend to be osteoblastic
(bone forming) rather than osteolytic (bone lysing). The
Plain radiographs (X-rays) demonstrate characteristic
osteoblastic lesions [2].

Most of our patients present in our clinics with advanced
prostate cancer came late at the clinic and in which the
Lumbosacral metastasis is the one of the common metastatic
site. PSA is being used to monitor progress of the disease and
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Gleason score from histology for diagnosis of prostate cancer.

Bone radiography is common used to rule out bone
metastasis. It’s common to have bone metastasis when PSA
level is high and histology of poorly differentiated
adenocarcinoma The American Urology Association (AUA)
and the European Association of Urology guidelines for
prostatic carcinoma suggest that bone scan may not be
indicated in patients with a PSA level of <20 ng/ml or less
[3].

In our setting bone radiography is being done routinely to
all patient diagnosed with prostate cancer so as to rule out
metastasis which increases cost and burden to the patient. We
don’t have cut off point of PSA when to avoid lumbar sacral
X-ray in patients with prostate cancer Radionuclide bone
scan (bone scintigraphy) is the most sensitive modality for
the detection of skeletal metastases [4]. Bone survey films
(skeletal radiography) have lower sensitivity for the
identification of distant spread. But due difficult in accessing
bone scan we still use plain X rays in diagnosing patient with
bone metastases.

The aim of the study was done to show how the PSA
correlates with the findings on lumbar sacral X ray among
patients diagnosed with prostate cancer. Therefore, it will help to
avoid routine bone imaging in patients with no suspect of
osteoblastic bone metastases. PSA level will help to predict
possibility of metastasis in our patient diagnosed with prostate
cancer [4].

2. Methods
2.1. Study Design

This was Cross-sectional hospital based Retrospective
study involving patients at KCMC from June 2018 to May
2019. A structured data sheet was used to collect information
from the patient’s files and films. Study parameters include
Age, Gleason’s score, PSA level used to assess the
correlation with bone metastasis.

2.2. Study Population

This study was conducted at KCMC which is a zonal
referral hospital receiving patients mainly from districts and
regional hospitals from northern parts of Tanzania mainland
and neighboring countries like Kenya with population of
more than 10 million people. Prostate cancer patients
diagnosed at KCMC during the study period both inpatients
and outpatients attending urology department within the
study period.

Exclusion of other malignancies that could metastases to
the lumbar sacral vertebra lung and breast cancer or patients
Paget’s disease who also presents with osteoblastic lesions
also absence of needed data.

2.3. Outcomes and Explanatory Variables

The main study Dependent variable was PSA and
independent was osteoblastic bone lesions.

2.4. Statistical Analysis

Collected data were reviewed and then entered, managed,
and analyzed by SPSS (Statistical Package for the Social
Sciences). Bivariate analysis was done to show relationships
between PSA and bone metastasis (osteoblastic lesions) and
Statistically significance was set at p value of < 0.05.

2.5. Ethical Consideration

Ethical clearance was sought from KCMUCo ethical
committee and given number 2304 patient information was
handled in privacy and confidentiality patient names were not
used instead individual identification number were used.

3. Results

There were 106 patients with prostate cancer enrolled in
the study and 97 were included in the final analysis. We
excluded 9 patients from final analysis because they did not
have X-rays. Table 1: Socio-demographic and clinical
characteristics of study participants of the 97 participants
included in the study, the mean age was 74.2yrs (SD8.97).
Majority 56 (57.8%) had a Gleason score 8-10 and patients
with PSA >100 was 57 (58.8%).

Table 1. Socio-demographic and clinical characteristics of study
participants (n=97).

Characteristic N (%)
Age

<60 2 (2.1)
61-70 30 (30.9)
71-80 44 (45.5)
>81 21 (21.6)
Mean (SD) 74.2 (8.97)
Gleason score

<6 8(8.2)

7 33 (34.0)
8-10 56 (57.8)
PSA level

<10 6 (6.2)
11-20 7(7.2)
21-50 9(9.3)
51-100 18 (18.6)
>100 57 (58.8)
Median (IQR) 126 (58.9-402.2)

The median PSA level and IQR was 126 (58.9402.2) ng/ml.

Figure 1: show the Prevalence of Osteoblastic Lesions
among 97 study participants, 56 had osteoblastic lesions on
radiographic films accounted for 57.7%).

Table 2: Indicates correlation between PSA level and
osteoblastic lesion out of 56 study participants who were
found to have osteoblastic lesion 48 (49.5%) had PSA
level >100.
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Figure 1. Prevalence of osteoblastic lesion (n=97).

Table 2. Correlation between PSA and Osteoblastic lesions (n=56).

Osteoblastic lesion

PSA LEVEL Yes p-value
<10 0 (0) -

11-20 0 (0) -

21-50 2(2.1) 0.99
51-100 6(6.2) 0.55
>100 48 (49.5) 0.001

4. Discussion

4.1. Prevalence of Prostate Cancer Bone Metastasis

In this study the prevalence of bone metastasis was found
to be 57.7% and majority of patient with osteoblastic lesion
were aged between 71-80 our study shows participants who
were found to have osteoblastic lesion 48 (49.5%) had PSA
level >100. This finding is similar to the study done in Texas
which show the prevalence of bone metastasis was 82% with
PSA level >100ng/ml [5].

There is much variation with the study done in Cameroon
and Uganda where the prevalence of bone metastasis was
around 30% with average PSA 43.23ng/ml and 18% with
mean age 69.5 years respectively [6, 7].

4.2. Correlation Between PSA and Osteoblastic Lesion

In this study correlation between PSA and osteoblastic
lesion was found to be statistically significant when PSA of
more than hundred (> 100ng/mL) which mean you can
predict bone metastasis. This finding is consistent with the
study done Edinburg where by pre-operative serum PSA (>
100 ng/ml) was the single most important indicator of
metastatic disease, with 100% predictive value and the same
finding from India where they found that patients with PSA >
100 ng/ ml out of 110 108 had skeletal metastases and similar
finding was observed from china all patients with
PSA >100ng/ml had M1 disease [8-10].

There were no patients with PSA of less than 20 who had
bone metastasis and only 2 patients out of 9 who had PSA of
21 to 50ng/mL who had osteoblastic lesions on lumbar sacral
radiography which statistically was insignificant. This
finding was similar to the study done in Netherlands which

show that out of 144 patients with prostate cancer and a PSA
level of < 20 ng/ml, 19 had positive bone scan (13%) [11].

PSA level of 51 to100ng/mL only 6 patients out of 18 had
metastasis which also was statistically insignificant. This
study was same to a study done in UK and India where by a
PSA levels > 58ng/ml are highly indicative of spread to the
skeleton and PSA of 20-100ng/ml out of 47 patients 42 had
skeletal metastasis while only 3 patients out of 113 with PSA
below 20ng/ml had skeletal metastases respectively [12, 13].

Our study was different to other study done in Mexico
which showed that association of an increase in PSA and
disseminated disease, it was documented that an increase in
PSA above 10 ng/mL is highly suggestive of metastatic
disease This difference can be due to less sensitivity X ray
and whereby in china a serum PSA concentration of 13ng/ml
gave the best sensitivity (96.43%) and specificity (84.09%)
[14, 15].

5. Conclusion

The prevalence of bone metastasis is 57.7% with 50% of
the patients had total serum PSA of >100ng/ mL. So lumbar
sacral X ray can be used as a diagnostic tool when PSA is
more than 100ng/ml. There is a need to avoid unnecessary
the lumbar sacral X rays in patients with carcinoma of the
prostate who have no symptoms and sign metastatic disease
and has PSA of less than 100ng/ml.

6. Recommendation

Even though plain X rays are less sensitive we can still use
in limited resource countries when PSA is more than 100.
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