ORIGINAL ARTICLE

Bone Scintigraphic Pattern and Correlation with Serum

Prostate Specific Antigen Levels in Prostate Cancer
Patients at NINMAS

! Farzana Rahman Ananna, > Urnas Islam, > Rahima Perveen, * Sharmin Reza, * Sheikh Md. Adnan

2 Shamsun Nahar Bailey, * Nasreen Sultana

! Medical officer, Resident (MD phase B), National institute of Nuclear Medicine & Allied Sciences (NINMAS)
2Assistant professor & SMO, NINMAS
3Associate professor & PMO, NINMAS
“Resident (MD, phase-B), NINMAS
* Professor & Head, Scintigraphy division, NINMAS

Correspondence Address: Farzana Rahman Ananna, Medical officer, Resident (MD phase B),NINMAS, Block-D, BSMMU Campus. Dhaka.
E-mail: ananna2401323@gmail.com

ABSTRACT

Background: Prostate carcinoma is the most common cancer in aging
males and the second leading cause of cancer mortality, with African
American men having higher incidence and mortality rates. Diagnosis
involves digital rectal examination, serum prostate-specific antigen (PSA)
testing, PSA testing, and transrectal ultrasound-guided biopsy (TRUS).
Bone scintigraphy emerges as a sensitive modality for detecting skeletal
metastases, which is crucial for the staging and management of prostate
carcinoma.

Objective: To find the correlation between serum PSA level and bone scan
findings and to see the variation of bone scan findings in confirmed
carcinoma prostate patients of different age groups.

Patients and Methods: This was a retrospective analytical study conducted
in the department of scintigraphy at the National Institute of Nuclear
Medicine and Allied Sciences (NINMAS), during the period of February
2023 to August 2023 (6 months). A total of 64 male patients with prostatic
adenocarcinoma confirmed by TRUS biopsy and histopathology were
enrolled in this study as the study population. A bone scan was done
according to the standard protocol with a Siemens duel-head gamma
camera after an intravenous injection of an average of 20 mci of 99
mTc-MDP. Both anterior and posterior static planner images of the entire
axial and appendicular skeleton with multiple spot views were taken. A
SPECT image is also taken when needed. The images were interpreted and
analyzed by nuclear medicine (NM) physicians at this institute. All data
were processed, analyzed, and disseminated using MS Excel and SPSS
version 23.0.

Results: The study encompassed a cohort of 64 participants, with a mean
age of 69.60+8.64 years. The predominant complaint was low back pain,
constituting 84% of the study population (n=54). Regarding serum
prostate-specific antigen (S. PSA) levels, 14 patients showed more than 4
ng/ml, and the mean S. PSA was 105.97 ng/ml. Notably, 34% of patients
presented with S.PSA levels exceeding 100 ng/ml. Approximately 44% of
patients had undergone transurethral resection of the prostate (TURP). In
bone scan findings among the study population, 27% (n = 17) presented
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with extensive skeletal metastasis, 23% (n = 15) had a negative outcome
for osteoblastic skeletal lesions, 17% (n = 11) had suspicious solitary
osteoblastic lesions, 19% (n = 12) exhibited axial osteoblastic lesions, and
14% (n = 9) showed both axial and appendicular osteoblastic lesions.
Notably, no patients displayed appendicular bone lesions in the scan.

Conclusion: Prostate carcinoma becomes more aggressive with age and a
high serum PSA level, and it metastasizes rapidly and extensively.
Although serum PSA levels may be undetectable or low-normal, a bone
scan is recommended to rule out recurrence and metastases.
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INTRODUCTION

Prostate carcinoma begins when cells in the prostate
gland start to grow out of control. It is the most common
cancer in males of increasing age and the second leading
cause of cancer mortality among men throughout the
world. The American Cancer Society’s estimates for
prostate cancer in the United States for 2023 are: About
288,300 new cases of prostate carcinoma occur, and there
are 34,700 deaths from prostate carcinoma (1). The
average age of men when they are first diagnosed is about
67 years (2). Prostate carcinoma risk is also higher in
African American men and in Caribbean men of African
ancestry than in men of other races (3). Asian men have
the lowest incidence rate. There is evidence that genetic,
environmental, and social factors, often in combination,
contribute to the observed differences in various
populations. However, due to the increasing awareness of
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the disease entity, the advent of prostate-specific antigen
(PSA) testing for screening, and the increase in life
expectancy of the male population (4), the initial diagnosis
of prostate carcinoma is usually based on the digital rectal
serum prostate-specific antigen (PSA;
ng/ml), and transrectal biopsy using ultrasound (Gleason
score), and these patients may undergo bone scintigraphy,
computed tomography (CT), or magnetic resonance
imaging (MRI).. The role of bone scanning in prostate
carcinoma diagnosis, particularly for evaluating osseous
metastatic disease, is well-established. Recent guidelines
by the European Association of Urology (EAU) affirm
this, especially in intermediate- and high-risk cases. The
prevalence of vertebral metastasis, often presenting as low
back pain, highlights the clinical importance of bone
scans. Their global availability and cost-effectiveness,
combined with the ability to perform whole-body
examinations, make them a valuable diagnostic tool.

examination,

OBJECTIVE

To find the correlation between S.PSA level and bone scan
findings and to see the variation of bone scan findings in

confirmed carcinoma prostate patients of different age groups.

PATIENTS AND METHODS

This was a retrospective analytical study conducted in the
scintigraphy division of the National Institute of Nuclear
Medicine and Allied Sciences (NINMAS) between February
2023 to August 2023 (6 months). A total of 64 male patients
with adenocarcinoma of prostate confirmed by TRUS biopsy
and histopathology were enrolled in this study as the study
population. A bone scan was done according to the standard
protocol with a Siemens dual-head gamma camera after an
intravenous injection of an average of 20 mci of
99mTc-MDP. Both anterior and posterior static planner
images of the entire axial and appendicular skeleton with
multiple spot views were taken. A SPECT image is also
taken when needed. The images were interpreted and
analyzed by Nuclear Medicine (NM) physicians at this
institute. All data were processed,
disseminated using MS Excel and SPSS version 23.0.

analyzed, and

RESULT

The study included a cohort of 64 participants, with a mean
age of 69.60+8.64 years. Among them, 9% fell within the
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50-60-year age range, 48% within 61-70 years, 28%
within 71-80 years, and 15% were above 80 years. The
predominant complaint was low back pain, constituting
84% of the study population (n = 54). Table 1 represents the
age distribution data among the study population.

Regarding S. PSA levels 14 patients exhibited S. PSA <4
ng/ml, and the mean S. PSA was 105.97 ng/ml. Notably,
34% of patients presented with S.PSA levels exceeding
100 ng/ml. Figure 1 depicts a ring chart with the
distribution of patients based on S.PSA levels.

Approximately 44% of patients
transurethral resection of the prostate (TURP). In bone
scan findings among the study population, 27% (n = 17)
presented with extensive skeletal metastasis. 23% (n =
15) had a negative outcome for osteoblastic skeletal
lesions, 17% (n = 11) had suspicious solitary osteoblastic
lesions, 19% (n = 12) exhibited axial osteoblastic lesions,

and 14% (n = 9) showed both axial and appendicular

had undergone

osteoblastic lesions. Notably, no patients displayed
appendicular bone lesions in the scan. In Figure 2, a pie
chart illustrates the pattern of bone scan findings.

The correlation between mean S.PSA levels, mean age
groups, and bone scan findings in prostate carcinoma
patients is shown in the column chart. Here, patients with
extensive skeletal metastasis had both a high mean age of 74
years and a mean S.PSA level of 230.1 ng/mL compared to
the patients with a negative or other pattern of osteoblastic
lesion denoted as an upward or positive trending line.

Table 1: Total number (n = 64) of prostate carcinoma
patients according to different age groups

Age (years) Number Percentage
50-60yrs 6 9%

61-70 yrs 31 48%

71-80 yrs 18 28%

>80 yrs 9 15%

Table 2: Different levels of serum PSA in total number
of prostate carcinoma patients

Serum PSA (ng/ml) Number of patients
<4 14

5-20 12

21-40 6

41-60 3

61-80 2

80-100 4

>100 23
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Figure 1: Serum PSA levels in study patients

Table 3: Pattern of osteoblastic lesions among the study population (N=64) along with mean age, mean PSA
level and TURP status

Pattern of lesion Number of Mean Mean S. TURP

(Extensivity based) patients Percentage age PSA level surgery (no.
(years) (ng/ml) of patients)

Negative for 15 23% 65.73 42.80 8

osteoblastic lesion

Solitary osteoblastic 11 17% 73.72 32.56 6

lesion

Axial osteoblastic 12 19% 73.08 33.95 2

lesion

Appendicular 0 0 0 0 0

osteoblastic lesion

Both axial and 9 14% 66.80 160.51 6

appendicular

osteoblastic lesion
Extensive skeletal 17 27% 74 230.1 6

metastasis
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Figure 2: 99mTc-MDP whole body static bone scan image of a 70 years old man with history of carcinoma pros-
tate and PSA level 126.7ngm/ml, showing extensive skeletal metastases involving skull (red arrow), multiple

ribs (blue arrow),vertebrae (green arrow) pelvic bones (purple arrow) in Anterior view and posterior view.

® Negative » Solitary OL
* Extensive OL = Axial OL
* Appendicular OL » Both Axial & Appendicular OL

Figure 3: Pattern of bone scan findings of the patients (N=64)
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Figure 4: Correlation of mean Serum PSA level, mean age group with bone scan findings of prostate carcinoma

patients

DISCUSSION

The mean age of the total participants was 69.60+8.64
years. A comparative reference from a urology journal
reports a mean age of 62.4 years (7). Within the study
cohort, 9% were aged between 50 and 60 years, while 15%
were above 80 years. The predominant age group
comprised individuals within the 61-70 age range.
Notably, 84% of participants presented with low back pain
as the most prevalent complaint. The mean serum
prostate-specific antigen (S. PSA) level was identified as
105.97 ng/ml, contrasting with a study reporting a mean S.
PSA of 41.78 ng/ml within the range of 8.8 to 100 ng/ml
(8). Among the participants, 14 had S.PSA <4 ng/ml, and
34% exhibited S.PSA levels surpassing 100 ng/ml.
Approximately 44% of the total cohort underwent
transurethral resection of the prostate (TURP) surgery.

Bone scintigraphy revealed that 23% of participants, with
a mean age of 65.73 years and a mean PSA level of 42.80
ng/ml, displayed no evidence of osteoblastic skeletal
lesions. Additionally, 17% presented with suspicious
solitary osteoblastic lesions, 19% with axial osteoblastic
lesions, and 14% with both axial and appendicular
Furthermore, 27%  exhibited
extensive skeletal metastasis, with a mean age of 74 years
and a mean PSA level of 230.1 ng/mL.

osteoblastic  lesions.

The study underscores the intricate relationship between
serum PSA levels, age, and bone scan outcomes in prostate
carcinoma. The observed elevation in mean serum PSA
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levels, indicative of extensive skeletal metastasis, aligns
with recent research emphasizing the prognostic
significance of PSA, as highlighted by Wolff IM et al (6).
Nevertheless, these findings notably surpass regional
studies, suggesting potential geographic or demographic
variations in disease progression (8).

Importantly, the study identifies a substantial incidence of
skeletal metastasis in patients with higher PSA levels,
underscoring the potential role of bone scans in early
diagnosis, particularly in high-risk cohorts. However, it is
crucial to acknowledge that progression of prostate
carcinoma may occur despite undetectable or low PSA
(9). This
consideration is pivotal in light of evolving prostate
carcinoma screening guidelines and the shift towards
personalized care, as discussed by Sheng et al (2).

levels, as reported by Leibovici et al

The prevalence of low back pain as a symptom in 84% of
patients reaffirms the clinical relevance of skeletal
involvement in prostate carcinoma, as highlighted by
Thompson et al (7). The mean age of participants aligns
with global risks,
emphasizing the necessity for age-specific screening

age-related prostate carcinoma
approaches, as indicated by Siegel et al (1).While
post-surgery  for prostate
carcinoma metastatic to bone is reported to be poor (10),

cancer-specific  survival
the high incidence of osteoblastic lesions in patients with
elevated PSA levels underscores the sensitivity of bone
scintigraphy in detecting metastatic spread, thereby
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influencing treatment decisions, as discussed by Love et al
(5). However, this also raises concerns regarding
overdiagnosis, necessitating careful patient selection for
bone scanning, as articulated by Lai et al (4).

The limitations of this study include its retrospective
nature and the confined sample size, which may affect the
generalize ability of the results. Future research with
larger, more diverse cohorts and longitudinal designs
would be beneficial to validate and expand upon our
Additionally, the
mechanisms underlying these correlations could provide

findings. exploring molecular
deeper insights into prostate carcinoma metastasis,

potentially guiding more targeted therapeutic approaches.
CONCLUSION

The study emphasizes the intricate link between S.PSA
level, age, and bone scan profiles in prostate carcinoma,
recommending a nuanced patient monitoring and
management approach.
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