
©  2024 NAUZRS/NAHWS

Internacionalni medicinski časopis iz oblasti biomedicinskih nauka  
Medicinska reč

International medical journal in the field of biomedical sciences
Medical Word

2024; 5(4): 144–148

UDC 616.7-073:616.65-006.6 
https://doi.org/10.5937/medrec2404144K

CASE REPORT PRIKAZ SLUČAJA

The Significance of Bone Scintigraphy in the Evaluation of 
Metastatic Disease Before and After Therapy in a Patient with 

Prostate Cancer: a Case Report and a Review of Literature
Značaj scintigrafije skeleta u proceni metastatske bolesti kod 

pacijenta sa karcinomom prostate pre i posle primenjene terapije: 
prikaz slučaja i pregled literature

Milica Kotur1, Lenka Grujičić1, Nikola Pantić1, Miroslava Blagić1,  
Dragana Šobić Šaranović1,2, Vera Artiko1,2

1Center for Nuclear Medicine with PET, University Clinical Center of Serbia, Belgrade, Serbia
2Faculty of Medicine, University of Belgrade, Belgrade, Serbia

Abstract
Prostate cancer (PC) typically leads to osteoblastic metastases, 
primarily affecting the axial skeleton and subsequently the 
femur and humerus. We present a case in which the patient 
underwent bone scintigraphy (BS) following the diagnosis 
of PC—initially before the application of therapy due to 
suspicion of bone metastases and then a follow-up BS after 
therapy to evaluate treatment efficacy. A 69-year-old male 
patient underwent initial BS in October 2017. The scintigraphy 
results revealed multiple areas of asymmetrically increased 
radiopharmaceutical accumulation in the bones of the head, 
right clavicle, sternum, several ribs, the thoracic spine, all bones 
of the pelvis bilaterally, and the right femur. The BS conclusion 
indicated that the described lesions in the skeletal system were 
consistent with metastases originating from the previously 
diagnosed PC. In October 2021, the patient underwent a follow-
up BS, after the applied therapy. Compared to the previous 
scintigraphic findings from 2017, the pathological process 
had shown complete regression within the skeletal system. 
No signs of bone metastases were detected. The presented 
case underscores the pivotal role of BS in detecting skeletal 
metastases and evaluating patients with confirmed metastases. 
The initial BS, in conjunction with other diagnostic methods, 
facilitated the selection of appropriate therapeutic modalities. 
Conversely, follow-up BS enabled the evaluation of treatment 
efficacy, and with a low prostate-specific antigen (PSA) level in 
the blood, the decision was made to discontinue therapy.
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Apstrakt
Karcinom prostate (KP) najčešće dovodi do osteoblastnih 
metastaza, koje prvenstveno zahvataju aksijalni skelet, a po-
tom femur i humerus. Predstavljamo slučaj u kojem je pacijent 
podvrgnut scintigrafiji skeleta (SS) nakon postavljene dijagnoze 
KP - inicijalnoj pre primene bilo kakve terapije zbog sumnje na 
metastaze u skeletnom sistemu, a zatim i kontrolnoj SS nakon 
primenjene terapije, u cilju procene efikasnosti lečenja. Pacijent 
muškog pola, starosti 69 godina, podvrgnut je SS u oktobru 2017. 
Rezultati scintigrafije pokazali su više zona asimetrično pojačane 
akumulacije radiofarmaka u kostima glave, desne ključne ko-
sti, sternumu, nekoliko rebara, torakalnoj kičmi, svim kostima 
karlice sa obe strane i desnom femuru. Zaključak na osnovu nala-
za SS jeste da opisane promene u skeletnom sistemu odgovaraju 
metastazama koje potiču od prethodno dijagnostikovanog KP. U 
oktobru 2021. godine, pacijent je podvrgnut kontrolnoj SS, na-
kon primenjene terapije. U poređenju sa prethodnim nalazom iz 
2017. godine, došlo je do potpune regresije promena u skeletnom 
sistemu, te nisu bili viđeni znakovi metastaza u kostima. Prika-
zani slučaj naglašava važnu ulogu SS u otkrivanju metastaza u 
kostima i evaluaciji pacijenata sa već potvrđenim metastazama. 
Inicijalna SS, zajedno sa drugim dijagnostičkim metodama, po-
mogla je u odabiru odgovarajućeg terapijskog modaliteta. S druge 
strane, kontrolna SS omogućila je procenu efikasnosti lečenja, a u 
korelaciji sa drugim pokazateljima kao što je nizak nivo prosta-
ta-specifičnog antigena (PSA) u krvi, doneta je odluka o obustavi 
terapije.  

Ključne reči: karcinom prostate, osteoblastne metastaze, 
scintigrafija skeleta, androgen deprivaciona terapija
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Introduction

In Europe, prostate cancer (PC) is the most prev-
alent malignant tumor in men, while it is the second 
most common cancer worldwide (1, 2). PC is charac-
terized by elevated levels of prostate-specific antigen 
(PSA), although it is important to note that PSA lev-
els can also be elevated in non-cancerous conditions, 
such as benign prostatic hyperplasia (BPH) (3). PSA 
testing is used for the early detection of PC in asymp-
tomatic men and to monitor disease recurrence in 
patients who have undergone specific therapeutic in-
terventions (3, 4). 

PC typically leads to osteoblastic metastases, pri-
marily affecting the axial skeleton, including the 
spine, pelvic and shoulder girdle bones, and subse-
quently the femur and humerus (5). Bone scintigra-
phy (BS) plays a key role in the early identification, 
staging, reassessment, and monitoring of therapeutic 
responses in patients with cancer and those affected 
by both primary and metastatic bone disease (6). The 
literature has shown that the sensitivity of planar BS 
is approximately 70%. However, when additional im-
aging techniques such as single-photon emission to-
mography with computed tomography (SPECT/CT) 
and positron emission tomography with computed 
tomography (PET/CT) are employed, the sensitivity 
can increase to up to 90% (7).

The treatment of PC can be either surgical or 
non-surgical (8). Surgical treatment typically involves 
radical prostatectomy, which is most often performed 
in the early stages of the disease, with or without the 
addition of radiotherapy. In cases where the cancer 
is hormone-sensitive, androgen deprivation ther-
apy (ADT) is employed, as reducing testosterone 
levels can slow tumor growth. ADT may involve a 
surgical approach (orchiectomy) or pharmacolog-
ical therapies, such as luteinizing hormone-releas-
ing hormone (LHRH) antagonists or analogues and 
drugs targeting androgen receptors (8, 9). Addition-
ally, ADT can be combined with radiotherapy (8). 
For patients with castration-resistant metastatic PC, 
in whom ADT has failed to prevent disease progres-
sion, taxane-based chemotherapy is administered, 
with docetaxel being the most commonly used agent 
(10). Lutetium-177-prostate-specific membrane an-
tigen (177Lu-PSMA) radioligand therapy is of signifi-
cant importance in advanced castration-resistant PC, 
particularly when previous treatments, including tax-
ane-containing chemotherapy and androgen receptor 
inhibitors, have failed to halt disease progression (11).

The Aim of Case Report

We present a case in which the patient underwent 
BS following the diagnosis of PC—initially before the 
application of therapy due to suspicion of bone me-
tastases and then a follow-up BS after therapy to eval-

uate treatment efficacy. This case underscores the im-
portance of BS, both because of its high sensitivity in 
detecting osteoblastic bone metastases and due to its 
ability to evaluate the response to therapy and guide 
further decisions regarding the appropriate choice of 
therapeutic modality.

Case report

A 69-year-old male patient underwent BS in Octo-
ber 2017 following a recent diagnosis of PC. Accord-
ing to his medical history and documentation, the pa-
tient had been experiencing dysuria for several years 
but had not sought medical attention. A few months 
earlier, the patient complained of headaches, but it 
was only in August 2017 that he consulted a physician 
due to worsening headaches, irritability, nervousness, 
and diplopia.

Magnetic resonance imaging (MRI) of the brain 
revealed multiple lesions in the clival region and oc-
cipital bone, with both extra- and intracranial spread, 
suspected to be metastatic. Subsequently, multi-slice 
CT scans of other body regions were performed. 
CT imaging of the pelvis showed an enlarged pros-
tate (50x40x50 mm), as well as enlarged retroperito-
neal lymph nodes (para-aortic and paracaval, up to 
28 mm) and right parasacral lymph nodes (up to 23 
mm).

Laboratory analyses revealed elevated total PSA 
levels (154 ng/mL). Given the high PSA levels, pros-
tate enlargement, and enlarged lymph nodes, the pa-
tient underwent a prostate biopsy. In September 2017, 
histopathological examination confirmed the diagno-
sis of hormone-sensitive prostate adenocarcinoma.

BS was performed in October 2017, using antero-
posterior and posteroanterior projections, three hours 
after intravenous administration of 99mTc – 3,3 – di-
phosphono – 1,2 – propanedicarboxylic acid (99mTc-
DPD). The scintigraphy results revealed multiple ar-
eas of asymmetrically increased radiopharmaceutical 
accumulation in the bones of the head, right clavicle, 
sternum, several ribs on both sides, the thoracic spine, 
all bones of the pelvis bilaterally, and the right femur 
(Figure 1). The BS conclusion indicated that the de-
scribed lesions in the skeletal system were consistent 
with metastases originating from the previously diag-
nosed PC.

Based on the BS results and other findings, the uro-
logical council recommended surgical castration and 
palliative radiotherapy to the endocranium and clival 
region. After undergoing bilateral orchiectomy, the 
patient received palliative radiotherapy with a total 
dose of 30 Gy in 10 fractions. Subsequent PSA testing 
showed a significant decrease in PSA levels (13.34 ng/
mL) compared to the initial value. The patient was then 
prescribed bicalutamide. Regular follow-ups and PSA 
monitoring were conducted every three months. How-
ever, after a few months, PSA levels rose (24.03 ng/mL), 
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prompting the discontinuation of bicalutamide and the 
initiation of docetaxel and prednisone for a total of six 
cycles. The patient continued regular urological check-
ups and PSA monitoring, with values consistently 
within the physiological range. 

In October 2021, the patient underwent a fol-
low-up BS. The resulting scintigrams revealed only 
minor areas of increased radiopharmaceutical uptake 
in the cervical and lumbar vertebrae, as well as in the 
knee joints, which were consistent with degenera-
tive changes. Compared to the previous scintigraph-
ic findings from 2017, the pathological process had 
shown complete regression within the skeletal system. 
No signs of bone metastases were detected (Figure 2). 

Discussion

This case is significant from multiple perspectives. 
Firstly, it highlights the importance of BS in detecting 
bone metastases, monitoring patients with metastatic 
disease, and guiding the selection of appropriate ther-
apeutic modalities for PC. Furthermore, it illustrates 
the potential of PC to metastasize to the skeletal sys-
tem and how the application of an effective therapeu-
tic approach can lead to a remarkable response.

In our patient, the diagnosis of PC was made in-
directly, only after bone metastases were detected 
via MRI. Given the patient’s history of long-standing 
dysuria, it is presumed that the disease had started sev-
eral years earlier. However, due to the lack of medical 
supervision, the diagnosis was established only after 
the detection of skeletal metastases. According to the 
literature, PC, along with breast cancer, is the most 
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Figure 1. Initial skeletal scintigraphy was performed 
prior to therapy. Scintigraphy shows multiple areas of 
asymmetrically increased radiopharmaceutical accu-
mulation in the bones of the head, right clavicle, ster-
num, several ribs on both sides, the thoracic spine, all 
bones of the pelvis bilaterally, and the right femur.

Figure 2. Follow-up skeletal scintigraphy was performed after the therapy was completed. No scintigraphic findings 
were observed that would suggest the presence of bone metastases.
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common malignancy that metastasizes to the bones 
(12). In our patient, metastatic lesions were identified 
in the skull, spine, pelvis, femur, and ribs, which is con-
sistent with data from the literature (12, 13).

In the presented case, the initial BS identified 
multiple skeletal lesions, which provided a clear in-
dication of the disease’s extent. This finding played a 
critical role in selecting and implementing the appro-
priate therapeutic approach. Prior to the BS, the pa-
tient underwent several multi-slice CT scans, none of 
which identified metastatic bone lesions, thus failing 
to provide an accurate staging of the disease. In this 
instance, the CT diagnostic methods performed earli-
er suggested the potential localization of the primary 
pathology, while BS effectively outlined the extent and 
aggressiveness of the disease.

BS is a highly sensitive method for detecting osteo-
blastic metastases; however, its sensitivity for osteo-
lytic metastatic lesions is very low. Since PC predomi-
nantly leads to osteoblastic metastases, BS is therefore 
the method of choice for assessing disease spread in 
patients with PC (12).

In this patient, PC was already at an advanced stage 
at the time of diagnosis, with multiple skeletal me-
tastases detected on BS, which is why prostatectomy 
was not performed. Given the hormonal sensitivity of 
PC, bilateral orchiectomy was performed as a form 
of ADT. However, ADT was not the only treatment 
modality. Initially, bicalutamide was prescribed, but 
due to an inadequate therapeutic response, the treat-
ment was continued with docetaxel. Bicalutamide is 
an antiandrogen medication that works by blocking 
androgen receptors, thereby preventing androgenic 
stimulation (14). Docetaxel is a chemotherapy agent 
that prevents cell mitosis by inhibiting cell division in 
the G2/M phase of the cell cycle (15).

The literature indicates that the combination of 
ADT and docetaxel leads to longer survival compared 
to ADT alone (16). These findings are consistent with 
our case: following the combined administration of 
ADT and docetaxel, complete regression of bone me-
tastases observed on the initial BS was achieved.

The literature indicates that the combination of 
ADT and docetaxel leads to longer survival compared 
to ADT alone (16). These findings are consistent with 
our case: following the combined administration of 
ADT and docetaxel, complete regression of bone me-
tastases observed on the initial BS was achieved. The 
literature suggests that the superiority of MRI or BS in 
detecting bone metastases remains uncertain, as each 
modality has its own strengths and limitations (17, 
18). MRI is a non-invasive technique, free of ionizing 
radiation, and capable of detecting bone metastases 
at an earlier stage compared to BS (17). However, the 
sensitivity and specificity of both methods are consid-
ered similar, while BS is more accessible and suitable 
for patients in whom MRI is contraindicated (18).

In this case, MRI raised suspicion of malignant 
disease due to detected changes in the intracranial 

region, but BS provided a comprehensive assessment 
of the skeletal system and revealed the extent of met-
astatic involvement. This case highlights the dual role 
of BS: first, in identifying initial bone metastases and 
aiding in the selection of the appropriate therapeutic 
modality, and second, in guiding potential therapy 
adjustments during follow-up BS. Given the excellent 
therapeutic response, the current therapy was discon-
tinued, and no new treatment was introduced. Peri-
odic follow-ups with an urologist were recommended.

Conclusion

The presented case underscores the pivotal role 
of BS in detecting skeletal metastases and evaluating 
patients with confirmed metastases. This is primarily 
due to its high sensitivity in identifying osteoblastic 
metastases, which are characteristic of PC, as well as 
its ability to provide a comprehensive assessment of 
changes across the entire skeletal system. The initial 
BS, in conjunction with other diagnostic methods, fa-
cilitated the selection of appropriate therapeutic mo-
dalities. Conversely, follow-up BS enabled the evalu-
ation of treatment efficacy, and with a low PSA level 
in the blood, the decision was made to discontinue 
therapy. 
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