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ABSTRACT

Back pain is a common complaint addressed by family physicians. This is an uncommon case of a patient 
presenting with back pain and subsequent workup revealing a new diagnosis of metastatic prostate 
cancer with bone metastasis. This case can be used to highlight an unusual presentation and to facilitate 
inclusion of prostate cancer in the differential diagnosis. A review of the literature calls attention to the 
clinical features that make such a scenario likely and guides the discussion of the current understanding 
of the mechanisms leading to such a presentation. Underlying risk factors of obesity, diabetes, and 
chronic kidney disease (CKD) may increase this risk. A high Gleason score with poorly differentiated 
features also increases the risk of de novo metastatic presentation.
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INTRODUCTION 
Prostate cancer generally presents with asymptomatic prostate-
specific antigen (PSA) elevation or symptoms of prostatism, which 
include increasing frequency of urination, nocturia, increased 
urgency, urinary hesitancy, and incomplete bladder emptying.1 
This case highlights an uncommon presentation of prostate 
cancer. Back pain is not a common presenting symptom in early 
prostate cancer patients.2 This highlights the need for primary care 
physicians to keep prostate cancer in the differential diagnosis for 
new and sudden onset of back pain without any previous history.

HISTORY
A 62-year-old white male, with a history of obesity, type 2 
diabetes mellitus, hypertension, and chronic kidney disease 
(CKD), presented to his primary care physician with worsening 
lower thoracic back pain. The pain began worsening a week 
before the initial visit. The patient ranked the pain a 5 out of 10. 
The pain was aggravated by any activity and alleviated with oral 
acetaminophen. There were no other associated symptoms. 
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There was no prior history of cancer, nor did the patient have any 
family history of cancer. He also did not have any autoimmune 
disorders or immune deficiencies. The patient had retired from 
his career as a physician before his initial complaint of back pain. 
A colonoscopy was performed a month before his initial visit and 
was normal. The patient had been monitoring his PSA annually 
and it was within normal limits a year prior to presentation. On 
physical examination, his temperature was 98.3°F, pulse 80 bpm, 
respirations 18 breaths/min, and blood pressure 145/85 mm Hg. 
On palpation, his lower thoracic spine was tender. His lungs were 
clear, his heart was regular, and the HEENT exam was normal. The 
patient declined a rectal prostate exam. Laboratory examination 
revealed a PSA of 9.9 ng/mL, creatinine of 5.3 mg/dL, and eGFR 
of 11 mL/min. A creatinine study done one month prior was at 
the same level. On the first visit, the patient was treated with 
acetaminophen and hydrocodone for symptomatic pain control. 
Follow-up plain radiographs did show a compression defect at the 
T12 vertebrae.

On a follow-up visit, one week later, he reported his back pain 
was 3 out of 10 with the prescribed pain medications. A CT 
scan with contrast was not performed because of the patient’s 
history of CKD. Magnetic resonance imaging (MRI) of the 
thoracic spine revealed a compression fracture of the T12 
vertebrae. The patient was referred for kyphoplasty, which 
showed metastatic prostate adenocarcinoma. A base-of-
skull-to-upper-midthigh positron-emission tomography (PET) 
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INTRODUCTION 
Prostate cancer generally presents with asymptomatic prostate-
specific antigen (PSA) elevation or symptoms of prostatism. 
Symptoms of prostatism include increasing frequency of 
urination, nocturia, increased urgency, urinary hesitancy, and 
incomplete bladder emptying.1 We present this case to highlight 
an uncommon presentation of prostate cancer. Back pain is not a 
common presenting symptom in early prostate cancer patients.2 
This highlights the need for primary care physicians to keep 
prostate cancer in the differential diagnosis for new and sudden 
onset of back pain without any previous history.

HISTORY
A 62-year-old white male, with a history of obesity, type 2 
diabetes mellitus, hypertension, and chronic kidney disease 
(CKD), presented to his primary care physician with worsening 
lower thoracic back pain. The pain began worsening a week 
before the initial visit. The patient ranked the pain a 5 out of 10. 
The pain was aggravated by any activity and alleviated with oral 
acetaminophen. There were no other associated symptoms. 
There was no prior history of cancer, nor did the patient have any 
family history of cancer. He also did not have any autoimmune 
disorders or immune deficiencies. The patient had retired from 
his career as a physician before his initial complaint of back pain. 
A colonoscopy was performed a month before his initial visit and 
was normal. The patient had been monitoring his PSA annually 
and it was within normal limits a year prior to presentation. On 
physical examination, his temperature was 98.3°F, pulse 80 bpm, 
respirations 18 breaths/min, and blood pressure 145/85 mm Hg. 
On palpation, his lower thoracic spine was tender. His lungs were 
clear, his heart was regular, and the HEENT exam was normal. The 
patient declined a rectal prostate exam. Laboratory examination 
revealed a PSA of 9.9 ng/mL, creatinine of 5.3 mg/dL, and eGFR 
of 11 mL/min. A creatinine study done one month prior was at 
the same level. On the first visit, the patient was treated with 
acetaminophen and hydrocodone for symptomatic pain control. 
Follow-up plain radiographs did show a compression defect at the 
T12 vertebrae.

On a follow-up visit, one week later, he reported his back pain 
was 3 out of 10 with the prescribed pain medications. A CT 
scan with contrast was not performed because of the patient’s 
history of CKD. Magnetic resonance imaging (MRI) of the 
thoracic spine revealed a compression fracture of the T12 
vertebrae. The patient was referred for kyphoplasty, which 
showed metastatic prostate adenocarcinoma. A base-of-
skull-to-upper-midthigh positron-emission tomography (PET) 
scan showed hypermetabolic osseous metastases in the T12 
vertebrae with kyphoplasty changes but with no other evidence 
of distant metastases. It also showed mild prostatomegaly with 
fluorodeoxyglucose (FDG) uptake along the right side of the 
prostate. The usage of both an MRI and PET scan allowed for 
the integration of the structural findings from an MRI into the 
functional findings of a PET scan. These findings, along with 
the immunohistochemistry profile detailed below, indicated 
metastatic adenocarcinoma suggestive of primary prostate 
cancer. Thoracic spine biopsies showed tumor cells positive for 

AE1/AE3 and CAM52, which are both epithelial markers, as well 
as NKX31, which is a prostate cancer marker.3 The biopsies were 
negative for CK7 (a lung and upper GI marker), CK20 and CDX2 
(lower GI markers), TTF1 (a lung marker), and GATA3 (a bladder 
marker).3 Prostate biopsies showed adenocarcinoma with a 
Gleason score of 9 (4 + 5) in 8 out of 12 cores.

Most prostate cancers will present with a Gleason score of 6 to 7 
consistent with low-risk cancer, however, his score indicated poorly 
differentiated and highly aggressive cancer with a predilection 
for metastasis.4 He was first started on combined androgen 
blockade therapy with a combination of leuprolide acetate and 
bicalutamide, which is the standard of care for hormone-sensitive 
metastatic prostate cancer. Leuprolide acetate is a GnRH agonist 
that suppresses the production of testosterone through a 
feedback mechanism when given continuously. However, when 
first started, leuprolide acetate causes a temporary increase 
in testosterone levels that is blocked by concurrent use of 
bicalutamide, a direct testosterone antagonist.5 The patient was 
referred to radiation oncology for definitive prostate radiation 
due to the limited metastasis of this patient’s cancer to just one 
vertebral body. After completing this successfully, he received 40 
fractions of 200 cGy each, for a total dose of 8000 cGy delivered 
to the prostate and seminal vesicles. The treatment began a few 
days after the initial visit and was completed 5 days a week for 
8 weeks. His repeat PSA is undetectable (<0.64 ng/mL) and his 
back pain has resolved. The patient was on a renal transplant 
list due to end-stage renal disease. However, due to the finding 
of metastatic cancer, he no longer qualified for a transplant. The 
patient is currently in remission with no evidence of disease, with 
PSA levels monitored every 3 months. The patient’s prognosis 
is guarded—although a cure is unlikely, a long-term durable 
remission is possible. The combination of immunosuppression 
from CKD and aggressive pathology likely contributed to his 
metastatic presentation. 

DISCUSSION
Prostate-specific antigen, also known as human kallikrein 3, 
belongs to a family of serine proteases. It is produced primarily 
in the prostate epithelium, which is why it gets this designation.6 
Prostate-specific antigen functions principally to allow for sperm 
motility and also may have some role in breaking down cervical 
mucus.7 Prostate cancer is not the only pathology in which there 
will be elevated PSA levels; benign prostatic hyperplasia and 
prostatitis will also cause elevated levels. For this reason, PSA is 
used only as a screening tool for prostate cancer and requires 
additional testing for diagnosis. Contrary to what would be 
expected, in poorly differentiated prostate cancer, PSA levels 
will be significantly reduced due to the loss of prostate-specific 
phenotype, as demonstrated by negative PSA staining on 
immunohistochemistry.6 Bonk et al demonstrated in a microarray 
study of 21,000 tissue samples that low PSA levels were correlated 
with TMPRSS2:ERG gene translocation and PTEN (phosphatase 
and tensin homolog) deletions.6 Phosphatase and tensin homolog 
is a tumor suppressor gene that functions to turn off cell-signaling 
pathways. TMPRSS2:ERG is one of the most common genetic 
changes found in about half of all prostate cancers previously 
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example, 3 + 3 = 6, 4 + 3 = 7. The total scores or Gleason scores 
of 6 and 7 are reflective of low and intermediate risk; whereas, 
Gleason scores of 8 or higher are considered high risk.16

The primary and secondary histologic pattern of differentiation of 
cells noted after biopsies are each graded 1 through 5 and then 
summed together to achieve a Gleason score for the samples, for 
example, 3 + 3 = 6, 4 + 3 = 7. The total scores or Gleason scores 
of 6 and 7 are reflective of low and intermediate risk; whereas, 
Gleason scores of 8 or higher are considered high risk.16

B. Prostate cancer metastasis

Advanced cancers like breast and prostate primarily metastasize 
to bone causing compression and pathological fractures.37  

Metastasis of prostate cancer to bone occurs through 
hematogenous spread.17 The release of exosomes from prostate 
cancer cells into the bloodstream show organotropism for bone, 
making bone the primary site for prostate cancer metastasis. 
The identification of organotropism is primarily determined by 
integrin components and proteins in epithelial-to-mesenchymal 
transition (EMT).18 This tropism is determined by the noncollagen 
proteins found in the bone matrix.19 Bone matrix is about 95% 
type I collagen, and the remaining 5% includes proteins like 
osteopontin, osteonectin, and bone sialoprotein.19 These proteins 
are the targets of migratory prostate cancer cells, allowing for 
metastasis and growth at the bone.19 In addition to tropism, EMT 
has been correlated with metastasis and later stages of cancer 
progression. Liu et al showed that fatty acid binding protein 
12 (FABP12) expression was correlated with prostate cancer 
progression in PC3 cell lines. Fatty acid binding protein 12 acts 
through the peroxisome proliferator-activated receptor-gamma 
pathway, which will induce EMT as well as increase prostate 
cancer reliance on fatty acids for energy production.20 Fatty acids 
are not only implicated in energy production but also in signal 
transduction (as second messengers).21 Tumor growth factor-beta 
is also implicated in EMT progression and bone metastasis.22 The 
metastasis to bone will result in altered bone density due to the 
altered activity of osteoblasts and osteoclasts.22

N-cadherin and E-cadherin expression are also implicated in 
prostate cancer progression and metastasis. Patients with higher-
grade lesions, ie, a Gleason score ≥8, show lower concentrations 
of E-cadherin and higher concentrations of N-cadherin.19 The 
elevated levels of N-cadherin are also implemented in promoting 
castration resistance, which could potentially be a target to protect 
against malignancy.23 MicroRNAs (miRs) are another option 
for novel therapy for prostate cancers. For instance, miR15/16 
are tumor suppressors shown to be downregulated in prostate 
cancer24; miR15/16 are involved in cell-cycle control mechanisms 
by binding and inactivating cyclin D1, cyclin E, Bcl-2, c-Myc, and 
EF2.25 The downregulation of these miRs result in increased 
cell cycling. Reintroduction of these miRs has been shown to 
stimulate apoptotic pathways (through Bcl-2), decreased growth, 
and proliferation.25 Also, miR-145 is implicated in prostate cancer; 
however, this miR upregulates metastasis of prostate cancer cells 
by increasing motility through inactivation of the N-cadherin.25 

Zaman et al showed that upregulating miR-145 decreases 

proliferation of prostate cancer cells and increases apoptotic 
cells, indicating its use as a therapeutic target.27 Other options are 
BRCA and poly(ADP-ribose) polymerase, which are both involved 
in DNA repair mechanisms and are current therapeutic targets of 
prostate cancer according to the American Cancer Society.

C. Reasons for unusual presentation

The development of Type 1 and Type 2 diabetes may be related 
to our body’s immune function.28 In Type 1 diabetes, the immune 
cells, such as the T cells and macrophages, proliferate abnormally 
and produce numerous proinflammatory markers that may also 
be defective in diabetic patients with increased glucose levels in 
blood.29 Certain receptors on the immune cells that recognize 
pathogens are defective in patients with sustained high glucose 
levels, leading to an overall immunosuppression and increased 
susceptibility to various diseases.30 There are also studies that 
show that blood from patients who do not have diabetes, when 
subjected to increased glucose levels, had reduced cytokines. 
Cytokines are biomarkers produced to recruit more immune cells 
when pathogens invade our body.31

The human body has two types of immunity, namely innate 
and adaptive. When a patient has end-stage renal disease, the 
increased activation of the innate immune cells leads to increased 
inflammation and oxidative stress on the kidney cells. This, in turn, 
activates the adaptive immunity, persistently leading to more 
inflammation.32 Dysregulation of immunity in CKD may contribute 
to increased risk of malignancy.33

Excess body weight and obesity happen when the total body 
energy expenditure is less than the consumption, making elevated 
amounts of adipose tissue deposit in various areas of the body. 
Therefore, adiposity plays a major role in development of diseases 
affecting the heart and body metabolism.34 There is also increased 
evidence that obesity may lead to higher risk for different kinds 
of cancer, such as breast, thyroid, gastric, colorectal, gallbladder, 
and multiple myeloma.35 Obesity and excess body weight are 
determined by measuring the body mass index. According to the 
World Cancer Research Fund Report, obesity’s role in prostate 
cancer is probable but not investigated. There were restrictions 
such that imaging without contrast had to be performed due 
to CKD and renal insufficiency, but PET and MRI helped with 
identification of bone metastases.36

CONCLUSION
There is a need for inclusion of back pain as risk scoring for 
prostate cancer. As a standard of care, worsening low thoracic 
pain is usually not tested for prostate cancer. There is also a need 
for active surveillance as standard of care, not only for patients 
with a high PSA level, but also for patients who may not have a 
high PSA level but do have other indications such as aggressive 
Gleason score patterns and MRI imaging results.38 There is 
literature available that points toward hereditary factors leading 
to an increased risk of prostate cancer as an outcome; therefore, 
a genetic risk evaluation via a polygenic risk score may help with 
early identification of such cases.39 
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 FIGURE 1: 
Low- and high-power view of decalcified bone show extensive involvement 

by solid sheets of carcinoma cells with prominent nucleoli.
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