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Advanced prostate cancer
diagnosed by bone metastasis
biopsy immediately after initial
negative prostate biopsy: a case
report and literature review
Mingwen Liu †, Zhifei Xie †, Wen Tang, Guobiao Liang,
Zeju Zhao* and Tao Wu*

Department of Urology, The Affiliated Hospital of Zunyi Medical University, Zunyi, Guizhou, China
Prostate cancer (PCa) is a prevalent male malignancy that originates in the

epithelial cells of the prostate. In terms of incidence and mortality of malignant

tumors in men, PCa ranks second and fifth globally and first and third amongmen

in Europe and the United States, respectively. These figures have gradually

increased in recent years. The primary modalities used to diagnose PCa

include prostate-specific antigen (PSA), multiparametric magnetic resonance

imaging (mpMRI), and prostate puncture biopsy. Among these techniques,

prostate puncture biopsy is considered the gold standard for the diagnosis of

PCa; however, this method carries the potential for missed diagnoses. The

preoperative evaluation of the patient in this study suggested advanced PCa.

However, the initial prostate puncture biopsy was inconsistent with the

preoperative diagnosis, and instead of waiting for a repeat puncture of the

prostate primary, we performed a biopsy of the rib metastasis, which was later

diagnosed as advanced PCa.
KEYWORDS

prostate cancer, metastatic prostate cancer, prostate biopsy, metastatic biopsy,
repeated puncture of prostate
Background

PCa is a highly common malignant tumor in males that originates from the prostate’s

epithelial cells. Prostate puncture biopsy is thought to be the gold standard for identifying

PCa. However, this method carries the potential for missed diagnoses. Usually, when this

occurs, a repeat puncture of the prostate is required. This article describes a patient with

advanced prostate cancer who underwent an initial prostate puncture biopsy with negative

results. Instead of performing a repeat biopsy of the prostate, we performed a puncture of

the rib metastases and succeeded in achieving the expected results.
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Case presentation

A 67-year-old male was admitted to the hospital in April 2023.

The patient had repeated low back pain for two years (VRS pain

assessment grade III), was unable to stand and relied on a

wheelchair to get around, and oral painkillers were ineffective;

there were no apparent symptoms of urinary tract irritation or

hematuria, and nocturia was present 2-3 times/night. Rectal

examination digitalized (DRE): Prostate II° large, hard, no

suspicious nodules were palpated. The patient was diagnosed with

essential hypertension grade 2 (very high-risk group) and type 2

diabetes mellitus 20 years ago and underwent coronary balloon

dilatation for coronary artery disease two weeks before admission.

The patient had no history of smoking or alcohol abuse, no history

of urological disease, and no family history of hereditary disease.

After admission, relevant laboratory tests showed serum total

prostate-specific antigen (TPSA) 528.671 ng/ml, free prostate-

specific antigen (FPSA) 38.770 ng/ml, and the ratio of free PSA to

total PSA (%fPSA) 0.073. PSA density (PSAD): 13.1353 ng/ml2 (the

volume of the prostate’s calculation: height×width×length×0.52).

Imaging results: prostate MRI scanning + enhancement: prostate

central band and migratory band were enlarged, prostate signal was

uneven, prostate size was about 3.6 cm×5.0 cm×4.3 cm. T2WI

showed: prostate left lobe at 4 o’clock, see a diameter of about 0.6cm

small round slightly shorter T2 signal (Figures 1A–D). Prostate

Imaging (Prostate Imaging and Data System (PI-RADS) score: 4

points for T2WI, 5 points for DWI, 5 points for DCE, and 5 points

for the overall score, which was a PCa nodule (T2N2M1b). Thoracic
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CT: multiple bone destruction and some soft tissue mass formation

in the thoracic spine area, and metastatic tumor lesions were

considered (metastatic foci depicted in Figures 2A, B).

The above findings were highly suggestive of advanced PCa

with multiple bone metastases, so with the consent of the patient

and his family, we performed a transperineal prostate biopsy

(TPBx) based on the anatomical structure of the prostate and the

suspicious foci as shown in the MRI. Nine cores were taken from the

suspected primary lesion on the left side, and prostate tissue was

taken from the right side using the same method. Postoperative

pathological findings showed (left and right lobes) benign prostatic

hyperplasia (BPH); immunohistochemical staining showed

epithelial cells: CK-H, p63 (indicating the presence of

myoepithelium), and P504S (luminal margin +) (Figure 3A). The

pathological findings were inconsistent with the clinical diagnosis,

because the initial visual alignment targeted biopsy had been used,

and the number of biopsy cores (18 stitches) was close to saturation,

after thoroughly evaluating the patient’s physical condition and

obtaining the patient’s consent, we did not perform a repeat biopsy

of the prostate gland but instead performed a CT-guided biopsy of

the rib metastases in the chest of the patient. The patient was lying

prone on the CT examination bed, and the CT was localized to the

metastasis at the root of the right 7th rib (Figures 2C, D), and one

strip of puncture tissue was obtained and sent for examination.

Postoperative immunohistochemical results: prostate follicular

carcinoma, Gleason score: 5 + 4, CK (+), P504S (+), PSA (+),

PSAP (+), and wave protein (-), suggestive of metastatic PCa

(Figures 3B–H).
FIGURE 1

Suspicious primary focus at 4 points in the left lobe of the prostate gland (yellow arrow) (A, B). Right femoral neck, left pubic bone and sciatic
metastases (blue arrow) (A, C, D).
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The patientwas diagnosedwith advancedmetastatic prostate cancer

(cT2N2M1b) with no indication for surgery. To alleviate the patient’s

clinical symptoms, slow down the tumor progression, and improve the

prognosis, hewas givenRezvilutamideTablets 240mgorally, denosumab

120mg, andGoserelin 3.6mg. Review after onemonth: TPSA14.293 ng/

ml, PSA decreased to normal in 3months, and now it has been followed

up for tenmonths,TPSA0.023ng/ml, testosterone (TES)<0.087nmol/L.

The patient actively cooperated with the treatment during the

medication period, and there were no adverse and unanticipated

events. The patient’s bone pain symptoms improved significantly

(VRS pain assessment grade I), and he could walk independently

without urination abnormalities. The patient is now on endocrine

therapy and undergoes regular follow-ups with a good life status.
Discussion and conclusions

Originating from the prostate’s epithelial cells, PCa is one of

males’ most prevalent malignant tumors. The GLOBOCAN 2020

data indicate that the incidence and mortality rates of PCa ranked

second and fifth among malignant tumors among men globally and

first and third among men in Europe and the US, respectively. PCa

has been increasingly common in recent years (1).The incidence of

advanced PCa is higher in all Asian countries except Japan, which is

directly related to the screening of high-risk populations in Japan.

The prognosis of PCa also depends on the quality of treatment; low

reimbursement rates for some medications used to treat advanced

PCa and patient delays caused by financial hardship will further

lower the survival rate. Regular screening aids in the early diagnosis

of PCa and improves the 5-year survival rate (2).
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The PSA is a crucial marker for PCa screening; the higher the level,

the greater the probability of PCa present (3, 4). However, since false

positives can result from various conditions (prostatitis, catheterization,

etc.), the combination of PSAD and %fPSA is a more reliable indicator

of PCa presence. While the chance of prostate inflammation

diminishes with increasing PSA density, the actual probability of

having PCa increases; 56% of men with %fPSA < 0.10 had PCa (5,

6). With the rapid development of imaging technology, MRI plays an

increasingly important role in the diagnosis of PCa. Performing an

MRI before a biopsy can increase the cancer detection rate and reduce

the number of unnecessary biopsies to a certain extent, even in patients

with previous negative biopsies (7, 8). Puncture biopsy of the prostate is

the gold standard for the diagnosis of PCa, both by transrectal and

transperineal routes; however, the sensitivity are not significant, with

the detection rate of PCa ranging from 28-56.9 percent with a standard

12-core systematic biopsy (9–11). Moreover, it has been documented

that up to 30% of serious prostate tumors are missed by a typical biopsy

strategy consisting of 10–12 cores (12). In contrast, a transrectal

saturated prostate biopsy (greater than 20 cores) is more likely to

identify severe PCa and prevent the need for additional biopsies (13).

The incidence of infection-related complications and rectal bleeding is

relatively low due to the transperineal route, which avoids the rectal

mucosa, and the cancer detection rate does not differ from that of

transrectal puncture (14). However, additional subgroup analysis has

demonstrated that when PCa staging is in the T1–T2 stage, the biopsy

detection rate of TPBx is greater (15). If the patient is a first-time

recipient of a transperineal route puncture, the PCa detection rate is

significantly higher when 18 cores are taken than when 6-12 cores are

taken in a protocol (16). Performing MRI-targeted biopsies can

improve cancer detection, and there are currently three strategies: in-
FIGURE 2

Bone destruction of the thoracic vertebrae and soft tissue mass formation at the root of the ribs are seen (blue arrow) (A, B). The patient lay prone
on the CT examination bed; one strip of puncture tissue was taken and sent for analysis (C, D).
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bore targeted biopsies, visual registration, and software-based MRI/

ultrasound image-fusion systems. There was no significant difference in

cancer detection rates between the three modalities, with visual

registration being the most cost-effective targeted biopsy method

(17). PCa detection rates between cognitive registration and MRI/

ultrasound image-fusion targeting techniques have been further

analyzed in one report, with no significant difference between the

methods of transperineal route puncture (18). Inevitably, however,

there is a possibility of a missed diagnosis even when combined with an

MRI. In this case, the patient had undergone an MRI, and the surgeon

performed a cognitively aligned targeted biopsy. The pathological result

was BPH, which was inconsistent with the patient’s clinical

presentation and serological and imaging findings. The patient’s

serum PSA was significantly elevated, and the imaging was highly

suspicious of advanced PCa with indications for repeat biopsy (19).

Furthermore, the patient had an elevated PSAD, which is crucial for

determining if PCa will be present in individuals who have had

negative biopsies in the past (5). Therefore, further examination to

clarify the diagnosis was necessary.

The best timing to conduct a second biopsy is still up for

debate, however reports indicate that the higher the detection rate,

the later the repeat biopsy should be performed (19). Repeat

biopsies can also be combined with MRI for a targeted prostate

biopsy to improve cancer detection and help doctors confirm the

diagnosis, but generally, they need to wait for local inflammation

and edema in the prostate to subside according to the principles of

treatment (20–22). Furthermore, patients may have increased

anxiety and a higher likelihood of complications from repeat

prostate biopsies, which could result in lower compliance (23,

24). Due to the high incidence of advanced PCa in China, if the

pathological results of repeated puncture are still inconsistent with

the clinical diagnosis, it may not be possible to accurately

formulate a diagnostic and therapeutic plan, which may affect

the patient’s prognosis. Bone is the most common metastatic site

of advanced PCa (25); therefore, after fully communicating with

the patient and obtaining the patient’s consent, we performed a
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CT-guided biopsy of the rib metastasis, and the postoperative

pathological results were consistent with the clinical diagnosis.

After treatment, the patient’s bone pain symptoms have been

significantly improved, and the PSA at three months has been

reduced to normal. In addition, the patient’s treatment cost has

been reimbursed by most of the patient’s expenses, which has

alleviated the patient’s financial and psychological burden and

improved the patient’s quality of life.

In our opinion, when the patient’s various examination results

have been highly suggestive of advanced PCa with distant

metastases and the initial prostate puncture biopsy has been

combined with MRI but the pathological results are still negative;

there is no need to wait for a repeat biopsy of the primary focus, and

a CT-guided puncture biopsy of metastatic foci can be carried out if

the patient’s physical status allows it. This technique can be

performed under CT guidance without the need for compatible

equipment related to MRI technology, saving costs, and no

postoperative complications such as infections, bleeding, and

other related complications have been observed. However, this

technique is relatively difficult and requires a high level of

operator proficiency. In conclusion, biopsy of metastases can be a

new option in advanced prostate patients in whom MRI-targeted

biopsy has been implemented, if the diagnosis is still not confirmed.
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frontiersin.org

https://doi.org/10.3389/fonc.2024.1365969
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


Liu et al. 10.3389/fonc.2024.1365969
informed consent was obtained from the individual(s) for the

publication of any identifiable images or data included in

this article.
Author contributions

ML: Writing – original draft. ZX: Writing – original draft. WT:

Writing – review & editing. GL: Writing – review & editing. ZZ:

Writing – review & editing. TW: Writing – review & editing.
Funding

The author(s) declare financial support was received for the

research, authorship, and/or publication of this article. The current

work was supported by the Science and Technology Department of

Guizhou (grant no. ZK2022665) and the Science and Technology

Department of Zunyi (grant no. HZ202111).
Frontiers in Oncology 05
Acknowledgments

The authors wish to thank the patient and his family members

for participating in this study.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations,

or those of the publisher, the editors and the reviewers. Any product

that may be evaluated in this article, or claim that may be made by its

manufacturer, is not guaranteed or endorsed by the publisher.
References
1. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al. Global
cancer statistics 2020: GLOBOCAN estimates of incidence andmortality worldwide for 36
cancers in 185 countries. CA Cancer J Clin. (2021) 71:209–49. doi: 10.3322/caac.21660

2. Zhu Y, MoM,Wei Y, Wu J, Pan J, Freedland SJ, et al. Epidemiology and genomics
of prostate cancer in Asian men.Nat Rev Urol. (2021) 18:282–301. doi: 10.1038/s41585-
021-00442-8

3. Heidenreich A, Bastian PJ, Bellmunt J, Bolla M, Joniau S, van der Kwast T, et al.
EAU guidelines on prostate cancer. part 1: screening, diagnosis, and local treatment
with curative intent-update 2013. Eur Urol. (2014) 65:124–37. doi: 10.1016/
j.eururo.2013.09.046

4. Hugosson J, Roobol MJ, Månsson M, Tammela TLJ, Zappa M, Nelen V, et al. A
16-yr follow-up of the european randomized study of screening for prostate cancer. Eur
Urol. (2019) 76:43–51. doi: 10.1016/j.eururo.2019.02.009

5. Bruno SM, Falagario UG, d’Altilia N, Recchia M, Mancini V, Selvaggio O, et al.
PSA density help to identify patients with elevated PSA due to prostate cancer rather
than intraprostatic inflammation: A prospective single center study. Front Oncol.
(2021) 11:693684. doi: 10.3389/fonc.2021.693684

6. Ilic D, O’Connor D, Green S, Wilt T. Screening for prostate cancer: a Cochrane
systematic review.Cancer Causes Control. (2007) 18:279–85. doi: 10.1007/s10552-006-0087-6

7. Mottet N, van den Bergh R, Briers E, Van den Broeck T, Cumberbatch MG, De
Santis M, et al. EAU-EANM-ESTRO-ESUR-SIOG guidelines on prostate cancer-2020
update. Part 1: screening, diagnosis, and local treatment with curative intent. Eur Urol.
(2021) 79:243–62. doi: 10.1016/j.eururo.2020.09.042

8. Barone B, Napolitano L, Calace FP, Del Biondo D, Napodano G, Grillo M, et al.
Reliability of multiparametric magnetic resonance imaging in patients with a previous
negative biopsy: comparison with biopsy-naïve patients in the detection of clinically
significant prostate cancer.Diagnostics (Basel). (2023) 13. doi: 10.3390/diagnostics13111939

9. Ahmed HU, El-Shater Bosaily A, Brown LC, Gabe R, Kaplan R, Parmar MK, et al.
Diagnostic accuracy of multi-parametric MRI and TRUS biopsy in prostate cancer
(PROMIS): a paired validating confirmatory study. Lancet. (2017) 389:815–22. doi:
10.1016/S0140-6736(16)32401-1

10. Bjurlin MA, Taneja SS. Standards for prostate biopsy. Curr Opin Urol. (2014)
24:155–61. doi: 10.1097/MOU.0000000000000031

11. Bladou F, Fogaing C, Levental M, Aronson S, Alameldin M, Anidjar M.
Transrectal ultrasound-guided biopsy for prostate cancer detection: Systematic and/
or magnetic-resonance imaging-targeted. Can Urol Assoc J. (2017) 11:E330–7. doi:
10.5489/cuaj.4308

12. Hübner N, Shariat S, Remzi M. Prostate biopsy: guidelines and evidence. Curr
Opin Urol. (2018) 28:354–9. doi: 10.1097/MOU.0000000000000510

13. Li YH, Elshafei A, Li J, Hatem A, Zippe CD, Fareed K, et al. Potential benefit of
transrectal saturation prostate biopsy as an initial biopsy strategy: decreased likelihood
of finding significant cancer on future biopsy. Urology. (2014) 83:714–8. doi: 10.1016/
j.urology.2013.12.029
14. Xiang J, Yan H, Li J, Wang X, Chen H, Zheng X. Transperineal versus transrectal
prostate biopsy in the diagnosis of prostate cancer: a systematic review and meta-
analysis. World J Surg Oncol. (2019) 17:31. doi: 10.1186/s12957-019-1573-0

15. Lu M, Luo Y, Wang Y, Yu J, Zheng H, Yang Z. Transrectal versus transperineal
prostate biopsy in detection of prostate cancer: a retrospective study based on 452
patients. BMC Urol. (2023) 23:11. doi: 10.1186/s12894-023-01176-y

16. Pepe P, Aragona F. Prostate biopsy: results and advantages of the transperineal
approach–twenty-year experience of a single center.World J Urol. (2014) 32:373–7. doi:
10.1007/s00345-013-1108-1

17. Park JJ, Kim CK. Paradigm shift in prostate cancer diagnosis: pre-biopsy prostate
magnetic resonance imaging and targeted biopsy. Korean J Radiol. (2022) 23:625–37.
doi: 10.3348/kjr.2022.0059

18. Ippoliti S, Fletcher P, Orecchia L, Miano R, Kastner C, Barrett T. Optimal biopsy
approach for detection of clinically significant prostate cancer. Br J Radiol. (2022)
95:20210413. doi: 10.1259/bjr.20210413

19. Andriole GL, Crawford ED, Grubb RL 3rd, Buys SS, Chia D, Church TR, et al.
Mortality results from a randomized prostate-cancer screening trial. N Engl J Med.
(2009) 360:1310–9. doi: 10.1056/NEJMoa0810696

20. KimMM,Wu S, Lin SX, Crotty RK, HarisinghaniM, Feldman AS, et al. Transperineal
multiparametric magnetic resonance imaging-ultrasound fusion targeted prostate biopsy
combined with standard template improves prostate cancer detection. J Urol. (2022) 207:86–
94. doi: 10.1097/JU.0000000000002168
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