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Performance of ®®Ga-PSMA PET/CT in Metastatic Prostate Cancers
at the Time of Diagnosis and Correlation with Obesity
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Abstract

Objective: The aim of this study was to evaluate the relationship between Galium-68 prostate-specific membrane antigen positron emission
tomography combined with computed tomography (®Ga-PSMA PET/CT) quantitative parameters and patient obesity, prostate-specific antigen
(PSA) levels, and metastasis type in prostate cancer.

Methods: In the present study, we included 112 patients diagnosed with prostate cancer between 2020 and 2024. These patients underwent
#Ga-PSMA PET/CT imaging for staging purposes, with locoregional or distant metastasis detected in the imaging results.

Results: No significant correlation was observed between body mass index (BMI) classification and prostate gland maximum standard uptake
values (SUV_ ), metabolic tumor volume (MTV), total lesion glycolysis (TLG), standardized uptake value lean (SUL), or SUV__ values. A weak
inverse correlation was found between BMI and PSA levels (p=0.08, r=-0.248), with PSA values decreasing as patient weight increased. The
presence of locoregional disease or distant metastasis was not significantly associated with prostate gland SUV__, MTV, TLG, SUV__ . or SUL
values (p=0.25; 0.667; 0.667; 0.244; 0.126, respectively). However, a significant association was detected between PSA levels and distant
metastases or locoregional disease (p=0.02), with higher PSA values observed in patients with distant metastases compared to those with
locoregional disease. Additionally, significant correlations were found between the D'Amico risk classification and the prostate gland SUV.__, TLG,
SUL, and SUV__values (p=0.035, 0.037, 0.012, 0.028, respectively).

Conclusion: PSA levels may assist in estimating whether metastases are local or distant. However, due to the weak inverse correlation between
BMI and PSA, it is important that low PSA levels may not necessarily indicate localized disease during clinical evaluation.
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0z
Amag: Bu calismanin amaci prostat kanserlerinde Gallium-68 prostat spesifik membran antijeni pozitron emisyon tomografisi/bilgisayarli tomografi
(®8Ga-PSMA PET/BT) kantitatif degerleri ile, hastanin obezitesi, prostat spesifik antijen (PSA) degerleri ve metastaz tipi iliskisini degerlendirmekti.

Yontem: Bu calismaya 2020-2024 tarihleri arasinda prostat kanseri tanisi almis ve evreleme amaciyla ®Ga-PSMA PET/BT gorintllemesi yapilan ve
gorlintilemede lokorejyonel veya uzak metastaz tespit edilen 112 hasta dahil edildi.
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Oz

Bulgular: Hastalarin beden kitle indeks siniflamasi ile prostat bezimaksimum standart tutulum degeri (SUV. ), metabolik timér hacmi (MTV),
toplam lezyon glikolizi (TLG), standardize edilmis alim degeri (SUL) ve SUV - degerleri arasinda anlamli iliski bulunamadi. Hastalarin viicut kitle
indeksi (VKI) indeksi ile PSA degeri arasinda VKi vardi (p=0,08, r=-0,248). Hastalarda kilo arttikca PSA degerlerinde azalma tespit edildi. Hastalarin
lokorejyonel hastaligi ya da uzak metastazi olmasinin, prostat bezi SUV,__, MTV, TLG, SUV__ve SUL degerleri ile anlaml bir iliskisi bulunamadi
(p=0,25, p=0,667, p=0,244 p=0,126, p=0,057). Bununla birlikte, hastalarin uzak metastaz olmasi veya lokorejyonel hastaligi olmasi ile PSA degerleri
arasinda anlamli bir iliski vardi (p=0,02). Uzak metastazi olan hastada lokorejyonel hastaliga gore PSA degerleri daha yiiksek bulundu. D'Amico risk
siniflamasi ile, prostat bezi SUV__, TLG, SUL ve SUV__ arasinda da anlaml iliki vardi (p=0,035, p=0,037, p=0,12, p=0,028).

Sonug: PSA degerleri metastazlarin lokal mi yoksa uzak mi oldugunu tahmin etmemize yardimai olabilir. Ancak VKi ile PSA iizerinde diistik diizeyde
ters korelasyon olmasi sebebiyle, distik PSA diizeylerinin obez hastalarda lokal hastalik ile sinir olmayabilecegi klinik degerlendirmede mutlaka géz
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oniinde bulundurmaliyiz.

Anahtar Kelimeler: Prostat kanseri, ®Ga-PSMA PET/BT, PSA, BMI, D’Amico risk siniflamasi

Introduction

Prostate cancer is the second most common cancer among
men and the second leading cause of cancer-related
mortality (1). Although it is often curable, the presence of
metastasis at the time of diagnosis or during the course of
treatment significantly worsens both treatment response
and prognosis (2). Consequently, the identification
of metastasis at diagnosis and staging has become a
critical factor in determining treatment strategies for
prostate cancer. Transrectal ultrasound, thoracoabdominal
computed tomography (CT), multiparametric magnetic
resonance imaging, and bone scintigraphy are commonly
employed for initial clinical staging. The primary aim of
clinical staging in prostate cancer is to assess the disease
burden and to guide the selection of the most appropriate
treatment plan for each patient.

For many years, clinical staging systems based on prostate-
specific antigen (PSA) levels, Gleason score, and radiological
imaging systems have been used to guide treatment
planning. However, Gallium-68 (*®Ga) prostate specific
membrane antigen (PSMA) positron emission tomography/
CT (PET/CT) has emerged as the most reliable method
for staging, particularly in detecting distant metastases.
This nuclear medicine imaging modality is especially
recommended for patients with intermediate- to high-
risk prostate cancer. PSMA is a transmembrane protein
consisting of 750 amino acids, significantly expressed
in prostate cancer and metastases (3). As a result, it is
frequently utilized in imaging for the detection of both
primary tumors and metastatic lesions in prostate cancer.

This study aimed to evaluate the effectiveness of ®Ga-
PSMA PET/CT in detecting primary tumors and metastatic
lesions in patients with metastatic prostate cancer and to
investigate its correlation with obesity.

Materials and Methods

In this study, 112 patients diagnosed with prostate cancer
between 2020 and 2024 who underwent %8Ga-PSMA PET/
CT imaging for staging purposes and in whom locoregional
or distant metastasis was detected on imaging were
included. Patients with no metastasis detected on %Ga-
PSMA PET/CT were excluded from the study. All patients
underwent biopsy from all quadrants of the prostate
gland, and patients who had not received any treatment
(hormonotherapy, radiotherapy, chemotherapy) or surgery
were included in the imaging study. PSA values in the last
month were recorded.

%Ga-PSMA PET/CT images were evaluated by 2 experienced
nuclear medicine specialists and %Ga-PSMA PET/CT data
were recorded. Informed consent forms were obtained
from the patients.

The Faculty of Medicine Dean’s Office at Tokat
Gaziosmanpasa University and The University's Ethics
Committee approved our study on (number: 831116987-
522, date: 12.09.2024).

%8Ga-PSMA PET/CT Imaging Protocol

During the %8Ga-PSMA PET/CT examinations, patients were
administered an average of 111-185 Megabecquerel (3-5
mCi) of %8Ga-PSMA. The examination included a low-dose
CT scan, followed by a PET scan conducted 45-60 minutes
after the injection, taking about 10 minutes in total. The CT
data were used for anatomical correlation and attenuation
correction, while the PET scans were employed to compute
the maximum standardized uptake values (SUV__ ).

The SUV,__ was calculated by drawing regions of interest
from the whole prostate tissue and metastatic tissue, which
were considered to have the highest PSMA expression,
and this value was recorded. Semi-automatic volumetric
quantification of individual lesions and each patient was
performed using a volume measurement software named
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positron emission tomography volume computer assisted
reading, which can measure metabolic tumor volume
(MTV) as well as the SUV__ or SUV__ . Total lesion
glycolysis (TLG) is a quantitative value obtained from the
product of SUV__ and MTV.

The images were evaluated by two experienced nuclear
medicine specialists.

Statistical Analysis

SPSS version 24 software was used for statistical analysis.
The median value was used to express descriptive
quantitative data, while percentages were used to express
qualitative data. Fisher’s exact test and chisquare test
were used to compare variables. Analytical techniques
(Kolmogorov-Smirnov/Shapiro-Wilk  tests) and visual
methods (histograms and probability graphs) were used to
assess whether the variables showed a normal distribution.
Descriptive analyses were performed using the median and
interquartile range for non-normally distributed variables.
When analyzing data that was not normally distributed, the
Mann-Whitney U test was employed. While investigating
the associations between non-normally distributed and/
or ordinal variables, the correlation coefficients and
their significance were calculated using the Spearman’s
correlation coefficient test. A p-value of less than 0.05 was
considered to indicate a statistically significant result.

Prostate Biopsy Protocol

All patients were started on antibiotics for prophylaxis one
day before the procedure. On the day before the biopsy,
500 mg of ciprofloxacin was administered orally in the
morning and evening. Antibiotics were continued in the
morning and evening for 3 days after the procedure. The
day before the biopsy, rectal cleansing was achieved using
an enema. A 12-quadrant biopsy was taken from the
prostate gland. The biopsy needle and automatic biopsy
gun used were Angiotech Tru-Core | (Florida, USA).

Results

The study included 112 patients, with a mean age of 70.5
years (range: 31-85 years). The mean PSA level was 46.35
ng/dL, which ranged from 2.15 to 5000 ng/dL. Among the
patients, 13 (11.6%) had a Gleason score of 6, 27 (24.1%)
of 7, 32 (28.6%) of 8, 25 (22.3%) of 9, and 15 (13.4%) of
10. For ISUP scoring, 13 patients (11.6%) had a score of 6,
6 patients (5.4%) hadscore of 7 (3+4), 22 patients (19.6%)
had score of 7 (4+3), 31 patients (27.7%) had score of 8,
and 40 patients (35.7%) had a score of 9-10.

According to the D'Amico risk classification, the number of
low-risk patients was 3 (2.7%) medium-risk patients was 6
(5.4%) high-risk patients was 103 (92%).

According to body mass index (BMI), 1 patient (0.9%) was
underweight, 35 patients (31.3%) were normal-weight, 49
patients (43.8%) were overweight, 22 patients (19.6%) were
obese, and 5 patients (4.5%) were severely obese. The PSA
value of the only underweight patient was 149 ng/dL. The
mean PSA value of 35 normal-weight patients was 100 ng/
dl. 49 overweight patients had a mean PSA value of 45.9 ng/
mL. The 22 obese patients had a mean PSA value of 19.93
ng/dL, and 5 extremely obese patients had a mean PSA value
of 82.6 ng/dL. A low correlation was observed between PSA
values and BMI in the patients (p=0.08, r=-0.248).

The SUV__ for the prostate gland was 38.9 in the only
underweight patient. Among 35 normal-weight patients,
the median SUV__ value was 16.2 (ranging from 3.9 to
55.8). For the 49 overweight patients, the median SUV__
was 15.4 (with a range of 1 to 123).

The 22 obese patients exhibited a median SUV,__ value of
12.75 (ranging from 3.9 to 40.5), while the 5 extremely
obese patients had a median SUV__ value of 40.2 (ranging
from 8.7 to 55.6). No significant correlation was observed
between the SUV__ value of the prostate gland and
BMI (p=0.128) (Table 1). There was also no significant
correlation between prostate gland MTV, TLG, SUL, and
SUV__ (p=0.363, p=0.558, p=0.247, p=0.085).

X

Table 1. Relationship between BMI and prostate gland SUV__ and PSA value

BMI p-value
Underweight | Normal Overweight | Obese Eﬁ:ﬁéﬂely
<18.5 18.5-24.9 25-299 30-34.9 35.399
Prostate gland SUV.__ 389 16.2 154 12.75 402 =0.128
(median) (min-max) : (3.955.8) | (1-123) (3.9405) | (87556) |P7V:
EZ?dealue 149ng/dL | 100 ng/dL | 459 ng/dL | 19.93 ng/dL | 82.6 ng/dL | P20 909

*: p<0.05, significant, BMI: Body mass index, SUV, _: Maximum standard uptake values, PSA: Prostate-specific antigen
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There was no correlation between BMI and D'Amico
classification. Of the 3 low-risk patients, 1 (33.3%) was
obese and 2 (66.7%) were overweight. Of the 6 patients
with medium risk, 2 (33.3%) were normal weight, 2
(33.3%) were overweight, and 2 (33.3%) were obese. Of
103 high-risk patients, 1 (1%) was underweight, 33 (32%)
were normal weight, 45 (43.7%) were overweight, 19
(18.4%) were obese, and 5 (4.9%) were extremely obese
(p=0.467) (Table 2).

A correlation was observed between D’Amico risk groups
and prostate SUV__ values (p=0.035). In the low-risk group,
the median SUV__ value of the prostate gland was 6.8
(ranging from 6.4 to 8.7), while in the medium-risk group,
it was 6.2 (ranging from 3.9 to 34.8), and in the high-risk
group, it was 16.6 (ranging from 1 to 123). The SUV,__
values of the prostate gland were elevated in the high-risk
group. There were also significant associations between
D’Amico risk classification and prostate gland TLG, SUL and
SUV__ (p=0.037, p=0.012, p=0.028). However, there was
no significant association between prostate gland MTV
value and D’Amico classification (p=0.366).

Seventy-six patients with distant metastases had a mean
PSA level of 63 ng/dL (range: 2.15-5000 ng/dL). No
significant correlation was observed between PSA value
and prostate gland SUV__, MTV, TLG, SUL, and SUV__
(p=0.881, p=0.602, p=0.630, p=0.995, p=0.875). Thirty-
six patients with locoregional metastases had a mean PSA
value of 31.15 ng/mL (range: 3-495 ng/mL). The PSA value
was significantly higher for patients with distant metastasis
compared to patients with locoregional metastasis only
(p=0.02).

Thirty-six patients (32.1%) had locoregional metastases
while 76 patients (67.9%) had distant metastases.
Thirty-eight patients (33.9%) had only bone metastases.
Fourteen patients (12.5%) had bone and distant lymph
node metastases. There were 4 patients (3.6%) with solid
organ metastases only. There were 6 patients (5.4%) with
both bone and solid organ metastases. One patient (0.9%
of the cohort) had solid organ and distant lymph node

metastasis. Six patients (5.4%) had only distant metastasis
to lymph nodes. Five patients (4.5%) had bone, distant
lymph node, and solid organ metastases.

According to D’Amico’s classification, 31 out of 36 patients
(86.1%) with locoregional disease were classified as high-
risk, 2 patients (5.6%), were classified as low-risk, and 3
patients (8.3%), were categorized as intermediate-risk.
Among the 76 patients with distant metastasis, 72 patients
(94.8%) were classified as high-risk, 3 patients (3.9%) as
intermediate-risk, and 1 patient (1.3%) as low-risk. Of the
38 patients with only bone metastases, 37 patients (97.4%)
were in the high-risk group, and 1 patient (2.6%) was in
the low-risk group. No patients were classified within the
intermediate-risk group. All 14 patients with both bone and
distant lymph node metastases were classified as high-risk,
as were all 4 patients with only solid organ metastases.
Among the 6 patients with both bone and solid organ
metastases, 5 patients (83.3%) were in the high-risk group,
1 patient (16.7%) was in the intermediate-risk group,
and none were classified as low-risk. Only 1 patient with
both solid organ and distant lymph node metastasis was
classified as high-risk. Of the 8 patients with only distant
lymph node metastasis, 6 (75%) were in the high-risk
group, and 2 (25%) were in the intermediate-risk group.
No significant correlation was observed between D’Amico
risk groups and metastasis localization (p=0.452).

Furthermore, no significant correlation was observed
between D'Amico classification and the presence of distant
metastasis or locoregional disease (p=0.257). The presence of
locoregional disease or distant metastasis was not significantly
associated with prostate gland SUV__, MTV, TLG, SUVmean
and SUL values (p=0.25, p=0.667, p=0.667, p=0.244,
p=0.126, p=0.057). However, a significant correlation was
observed between the presence of distant metastasis or
locoregional disease and PSA levels (p=0.02). The average
PSA value for the 76 patients with distant metastasis was
63 ng/mL (range: 2.15-5000 ng/mL), whereas the average
PSA value for the 36 patients with locoregional disease was
31.15 ng/mL (range: 3-495 ng/mL).

Table 2. Relationship between BMI and D’Amico risk classifications

BMI p-value
D’Amico Underweight Normal Overweight Obese cE))éterSe?er
risk classifications <18.5 18.5-24.9 25-29.9 30-34.9
35-39.9
Low-risk 0 (0%) 0 (0%) 2 (66.7%) 1(33.3%) 0 (0%) p=0.467
Medium-risk 0 (0%) 2 (33.3%) 2 (33.3%) 2 (33.3%) 0 (0%)
High-risk 1 (1%) 33 (32%) 45 (43.7%) 19 (18.4%) 5 (4.9%)

BMI: Body mass index
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Discussion

The D’Amico classification is the most widely used system
for assessing metastatic risk in prostate cancer. ®#Ga-
PSMA PET/CT is the most sensitive imaging modality for
staging prostate cancer, especially in patients classified as
intermediate to high risk. The majority of our patients were
classified as high-risk all of whom exhibited metastases on
%Ga-PSMA PET/CT. Although not statistically significant,
metastases were detected in 3 patients classified as the
low-risk group and 6 patients in the intermediate-risk group;
however, not all patients in these groups were metastatic.
No significant correlation was observed between metastasis
location and the D’Amico risk classification. However, a
significant correlation was observed between D'Amico risk
classification and the SUV__ values of the prostate gland.
Significant associations were also observed between the
D'Amico risk classification and TLG, SUV___, and SUL
values. As the risk classification increased, PSMA uptake
in the prostate gland correspondingly increased. Our
literature review revealed that similar studies investigating
the relationship between the D’ Amico risk classification and
prostate gland SUV__ values in prostate cancer patients
have likewise reported significant findings. Significant
associations were also observed between the D'Amico risk
classification and TLG, SUV,___, and SUL values. In the same
study, a significant relationship was reported between
the D'Amico risk classification and both SUV __ and MTV.
However, in our study, no significant correlation was found
between the D’Amico classification and MTV (4).

For instance, Koerber et al. (5), in a study involving
104 patients, demonstrated that PSMA uptake levels
increased with higher D’ Amico risk classifications. Similarly,
Ekmekcioglu et al. (6) and Liu et al. (7) reported findings
consistent with ours, showing increased PSMA uptake
levels in the prostate gland in patients in the high-risk
group.

No significant correlation was observed between PSA
values and quantitative PET/CT measurements of the
prostate gland in our study. However, Jafari et al. (8)
reported a significant correlation between PSA levels and
all PET/CT parameters. This discrepancy may be attributed
to all patients in our study having metastatic disease.

No significant correlation was observed between the
presence of distant metastasis or locoregional disease
and prostate gland SUV__ values. However, the general
trend of higher SUV__ values in high-risk patients suggests
that an increased SUV__ may be associated with a
greater likelihood of metastasis. However, no significant
correlation was found between SUV__ values and the

X

presence of local versus distant metastases. Similarly, no
significant associations were observed between other
PET/CT parameters and either local or distant metastasis.
Our literature review did not reveal any previous studies
specifically addressing this topic. Therefore, we believe
that the findings of our study provide valuable and novel
insights.

However, we observed a significant association between
PSA levels and the presence of distant metastasis or
locoregional disease. Blackwell et al. (9) demonstrated
that preoperative serum PSA values had predictive value
for determining tumour burden and stage. Another study
reported that the probability of lymph node involvement
is less than 1% n patients with PSA levels below 20 ng/
mL, suggesting that radiological imaging for staging could
be minimized in this group (10). In our study, all patients
were metastatic, with a median PSA level of 31.15 ng/dL
in patients with locoregional metastasis and 63 ng/dL in
those with distant metastasis.

The majority of our patients being overweight and obese
suggested that obesity was associated with prostate
cancer. However, no significant correlation was observed
between BMI and prostate gland PET/CT values. According
to a meta-analysis study, obesity was associated with
an increased risk of prostate cancer in Europe (11).
Several large cohort studies also observed a stronger
association between increasing BMI and prostate cancer
risk (12,13,14). However, some studies did not find an
association between BMI and certain health outcomes
related to obesity (15,16). Considering these contradictory
results, a recent meta-analysis revealed that prostate cancer
was weakly associated with an increased risk related to
obesity (11). In addition, since our study included patients
with locally advanced and distant metastases, and the
majority of them were overweight, we think that obesity
may contribute to the aggressiveness of prostate cancer.
The mechanisms showing that obesity causes aggressive
prostate cancer were described in Allot et al.’s (17). They
suggested that low PSA levels, resulting from hemodilution
due to increased blood volume in obese men, may delay or
prevent prostate biopsy, potentially leading to the diagnosis
of more aggressive prostate cancer (18). Additionally, the
difficulty of performing digital rectal examination and the
increased prostate volume in obese men may contribute to
delayed cancer detection during biopsy (19,20).

Obese men had significantly lower PSA values compared
to lean, and normal-weight men. Consistent with our
findings, Vidal et al. (21) also reported lower PSA levels
in obese and overweight patients compared with normal-
weight patients. Other studies have indicated that obesity
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is associated with reduced PSA levels, which may in turn
decrease the rate of cancer detection (22,23). Further
research is warranted to better understand this relationship.

Study Limitation

The limited number of patients and the retrospective
nature of the study are among the limitations of our
study. In addition, not all metastases could be confirmed
histopathologically.

Conclusion

There are numerous treatment options for prostate cancer,
with staging being the most critical factor in determining
effective management. Consequently, the detection and
localization of metastases are of paramount importance.
In our study, we would like to emphasize that metastasis
is present in a large proportion of patients in the high-
risk class in the D'Amico risk classification. However,
considering the possibility of distant metastasis in the low-
and intermediate-risk class, ®Ga-PSMA PET/CT may also be
recommended in the staging of these patients. We would
like to emphasize that although PSA values carry important
information about the stage of the disease, they may not
reflect the reality in overweight or obese patients and
should be taken into consideration in clinical evaluation.

Ethics

Ethics Committee Approval: The Faculty of Medicine
Dean’s Office at Tokat Gaziosmanpasa University and
The University’s Ethics Committee approved our study on
(number: 831116987-522, date: 12.09.2024).

Informed Consent: Our study was retrospective, and
informed consent was obtained from the patients.

Footnotes

Authorship Contributions

Concept: Z.H., Design: Z.H., Data Collection or Processing:
O.U., Analysis or Interpretation: Z.H., Literature Search:
0O.U., Z.H., Writing: O.U., Z.H.

Conflict of Interest: No conflict of interest was declared
by the authors.

Financial Disclosure: The authors declared that this study
has received no financial.

References

1. SEER Cancer Statistics Review (CSR) 1975-2016. 2019

2. Sartor O, de Bono JS. Metastatic prostate cancer. N Engl J Med.
2018;378:645-657.

3. Mease RC, Foss CA, Pomper MG. PET imaging in prostate cancer:

focus on prostate-specific membrane antigen. Curr Top Med Chem.
2013;13:951-962.

Lv J, Yu H, Yin H, Shi Y, Shi H. A single-center, multi-factor, retrospective
study to improve the diagnostic accuracy of primary prostate cancer
using [*Ga]Ga-PSMA-11 total-body PET/CT imaging. Eur J Nucl Med Mol
Imaging. 2024;51:919-927.

Koerber SA, Utzinger MT, Kratochwil C, Kesch C, Haefner MF, Katayama
S, Mier W, lagaru AH, Herfarth K, Haberkorn U, Debus J, Giesel FL. %Ga-
PSMA-11 PET/CT in newly diagnosed carcinoma of the prostate:
correlation of intraprostatic psma uptake with several clinical parameters.
J Nucl Med. 2017;58:1943-1948.

Ekmekcioglu O, Yavuzsan AH, Arican P, Kirecci SL. Is there a nonnegligible
effect of maximum standardized uptake value in the staging and
management of prostate cancer with ®Ga-prostate-specific membrane
antigen positron emission tomography/computerized tomography
imaging? A single-center experience. J Cancer Res Ther. 2021;17:1351-
1357.

Liu C, LiuT, Zhang N, Liu Y, LiN, Du R Yang Y, Liu M, Gong K, Yang X, Zhu
H, Yan K, Yang Z. ®®Ga-PSMA-617 PET/CT: a promising new technique
for predicting risk stratification and metastatic risk of prostate cancer
patients. Eur J Nucl Med Mol Imaging. 2018;45:1852-1861.

Jafari E, Dadgar H, Zarei A, Samimi R, Manafi-Farid R, Divband G, Assadi
M. The role of [68Ga] Ga-PSMA PET/CT in primary staging of newly
diagnosed prostate cancer: predictive value of PET-derived parameters
for risk stratification through machine learning. Clin Transl Imaging.
2024;12:669-682.

Blackwell KL, Bostwick DG, Myers R, Zincke H, Oesterling JE. Combining
prostate specific antigen with cancer and gland volume to predict more
reliably pathological stage: the influence of prostate specific antigen
cancer density. J Urol. 1994;151:1565-1570.

Huncharek M, Muscat J. Serum prostate-specific antigen as a predictor
of staging abdominal/pelvic computed tomography in newly diagnosed
prostate cancer. Abdom Imaging. 1996;21:364-367.

MacInnis RJ, English DR. Body size and composition and prostate cancer
risk: systematic review and meta-regression analysis. Cancer Causes
Control. 2006;17:989-1003.

Veiergd MB, Laake P Thelle DS. Dietary fat intake and risk of prostate
cancer: a prospective study of 25,708 Norwegian men. Int J Cancer.
1997,73:634-638.

Engeland A, Tretli S, Bjerge T. Height, body mass index, and prostate
cancer: a follow-up of 950000 Norwegian men. Br J Cancer.
2003;89:1237-1242.

Hasbek Z, Yilmaz M, Ucar M, Hasbek ME. Prostate cancer and obesity.
CMJ. 2024;46:118-120.

Schuurman AG, Goldbohm RA, Dorant E, van den Brandt PA.
Anthropometry in relation to prostate cancer risk in the netherlands
cohort study. Am J Epidemiol. 2000;151:541-549.

Nilsen TI, Vatten LJ. Anthropometry and prostate cancer risk: a
prospective study of 22,248 Norwegian men. Cancer Causes Control.
1999;10:269-275.

Allott EH, Masko EM, Freedland SJ. Obesity and prostate cancer:
weighing the evidence. Eur Urol. 2013;63:800-809.

Grubb RL 3rd, Black A, Izmirlian G, Hickey TR Pinsky PF Mabie JE,
Riley TL, Ragard LR, Prorok PC, Berg CD, Crawford ED, Church TR,
Andriole GL Jr; PLCO Project Team. Serum prostate-specific antigen
hemodilution among obese men undergoing screening in the Prostate,
Lung, Colorectal, and Ovarian Cancer Screening Trial. Cancer Epidemiol
Biomarkers Prev. 2009;18:748-751.

Chu DI, De Nunzio C, Gerber L, Thomas JA 2nd, Calloway EE, Albisinni S,
Senocak C, McKeever MG, Moreira DM, Tubaro A, Moul JW, Freedland
SJ, Banez LL. Predictive value of digital rectal examination for prostate
cancer detection is modified by obesity. Prostate Cancer Prostatic Dis.
2011;14:346-353.



Ulag and Hasbek. #Ga-PSMA PET/CT in Metastatic Prostate Cancers

Mol Imaging Radionucl Ther

20.

21.

Freedland SJ, Platz EA, Presti JC Jr, Aronson WJ, Amling CL, Kane CJ,
Terris MK. Obesity, serum prostate specific antigen and prostate size:
implications for prostate cancer detection. J Urol. 2006;175:500-504.
Vidal AC, Howard LE, Moreira DM, Castro-Santamaria R, Andriole GL,
Freedland SJ. Obesity increases the risk for high-grade prostate cancer:
results from the REDUCE study. Cancer Epidemiology, Biomarkers &
Prevention. 2014;23:2936-2942.

22.

23.

Bargawi AB, Golden BK, O'Donnell C, Brawer MK, Crawford ED. Observed
effect of age and body mass index on total and complexed PSA: analysis
from a national screening program. Urology. 2005;65:708-712.
Baillargeon J, Pollock BH, Kristal AR, Bradshaw P Hernandez J, Basler J,
Higgins B, Lynch S, Rozanski T, Troyer D, Thompson I. The association
of body mass index and prostate-specific antigen in a population-based
study. Cancer. 2005;103:1092-1095.



