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Abstract

Objective: The oligometastatic concept suggests that selected patients may benefit from aggressive multimodality treatment approaches that
combine systemic therapy with local ablative modalities such as surgery or radiation therapy (RT). However, the degree of tumor response
following systemic therapy and its potential impact on local treatment planning remain insufficiently characterized in oligometastatic prostate
cancer. In this study, we sought to evaluate tumor size changes after systemic therapy in patients with oligometastatic prostate cancer and to
assess the potential implications of these changes for radiotherapy planning and adaptive treatment strategies.

Materials and methods: Patients with oligometastatic prostate cancer who had available radiologic imaging both before and after systemic
therapy were included in the analysis. Tumor measurements were derived from imaging studies obtained prior to the initiation of systemic
treatment and after completion of therapy. Changes in tumor size were evaluated for both the primary prostatic tumor and metastatic lesions
using standardized radiologic assessment criteria. Comparative analyses were subsequently performed to assess variations in tumor dimensions
following systemic therapy using paired statistical methodology.

Results: Patients with oligometastatic prostate cancer were included in the analysis, and all individuals completed the planned course of systemic
therapy. Comparative evaluation of pre- and post-treatment imaging demonstrated a measurable reduction in tumor burden in most patients
following systemic therapy with reductions observed in both primary and metastatic lesions. These treatment-related anatomical changes
appeared clinically relevant for subsequent RT planning, particularly with respect to target volume delineation and the potential application of
adaptive radiotherapy approaches.

Conclusion: Systemic therapy appears to result in meaningful tumor size reduction in patients with oligometastatic prostate cancer. These
findings may have important implications for RT planning and support the integration of adaptive and individualized radiotherapy strategies
within multimodality treatment paradigms. Further prospective studies are needed to optimize treatment sequencing, refine adaptive RT
approaches, and improve oncologic outcomes in this evolving patient population with limited metastatic disease.
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Radiotherapy; ART: Adaptive Radiotherapy; GTVs: Gross Tumor Volumes; CTV: Clinical Target Volume; PTV: Planning Target Volume; CBCT:
Cone-Beam CT; DVH: Dose-Volume Histogram

Introduction

] ) and metastatic dissemination continue to pose significant clinical
Prostate cancer remains one of the most frequently diagnosed

malignancies among men worldwide and continues to represent
a major cause of cancer-related morbidity and mortality [1,2].

challenges [2,3]. While many patients are initially diagnosed with
localized diseases amenable to curative treatment, a considerable

proportion ultimately develop metastatic involvement either at

Despite substantial advances in screening, imaging, systemic presentation or during disease evolution [2,4].

therapies, and local treatment modalities, disease progression
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Importantly, metastatic prostate cancer is increasingly
recognized as a biologically and clinically heterogeneous entity
rather than a single uniform disease state [3,5]. Within this
heterogeneous spectrum, oligometastatic prostate cancer has
emerged as a distinct clinical condition characterized by a limited
metastatic burden, most commonly involving osseous structures
and regional or distant lymph nodes [5,6]. The oligometastatic
paradigm proposes that selected patients with a restricted
number of metastatic lesions may harbor a disease biology that
is intermediate between localized and widely disseminated
metastatic disease [5,7].

This concept has generated substantial interest because it
raises the possibility that aggressive multimodality treatment
approaches may improve disease control and potentially delay
progression in carefully selected patients [6-8]. In this context,
treatment strategies integrating systemic therapy with local
ablative interventions such as surgery or radiation therapy (RT)
have gained increasing attention [6,8]. Systemic therapy remains
a fundamental component of management because it targets
both visible disease and occult micro metastatic tumor deposits
that may not yet be radiologically detectable [4,9]. In addition to
controlling systemic disease, systemic treatment may also reduce
tumor burden, improve symptom control, and potentially enhance
the feasibility and effectiveness of subsequent local therapies
[8,9].

However, despite the growing adoption of multimodality
treatment paradigms, the magnitude and pattern of tumor
response following systemic therapy remain insufficiently
characterized in patients with oligometastatic prostate cancer
[8,9]. A more comprehensive understanding of tumor regression
after systemic treatment may carry important implications for
radiotherapy planning and treatment adaptation.

Reductions in tumor size may influence target delineation,
treatment volumes, dose distribution, and normal tissue sparing.
Furthermore, anatomical and volumetric changes occurring
during treatment may alter the spatial relationship between
tumor targets and adjacent organs at risk, thereby affecting the
therapeutic ratio [10,11].

RT has undergone remarkable technological evolution over
recent decades. Contemporary techniques including image-
guided radiotherapy (IGRT), intensity-modulated radiotherapy
(IMRT), stereotactic body radiotherapy (SBRT), and adaptive
radiotherapy (ART) enable highly conformal dose delivery with
improved precision and reduced irradiation of surrounding
healthy tissues [10-12]. These advances are particularly relevant
in oligometastatic prostate cancer, where accurate localization and
treatment of limited metastatic lesions are critical for maximizing
local control while minimizing treatment-related toxicity [6,10].

Adaptive radiotherapy approaches offer the potential to
account for anatomical and tumor-related changes occurring
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while treatment, thereby allowing more individualized and
dynamic treatment delivery [11,12]. Given these considerations,
evaluation of tumor size alterations following systemic therapy
may provide clinically meaningful information for treatment
planning and optimization. Therefore, in the present study, we
aimed to assess tumor size changes after systemic therapy in
patients with oligometastatic prostate cancer and to explore
the potential implications of these changes for RT planning and
adaptive treatment strategies.

Materials and Methods

This retrospective study was conducted at the Department of
Radiation Oncology, Gulhane Medical Faculty, University of Health
Sciences, a tertiary referral institution providing oncologic care
for patients from Turkey and international centers. Institutional
clinical records and imaging data were retrospectively reviewed to
identify eligible patients diagnosed with oligometastatic prostate
cancer who underwent systemic therapy and had available
radiologic imaging both before and after treatment. The study
was designed as a retrospective observational analysis aimed at
evaluating treatment-related radiologic tumor response and its
potential implications for subsequent radiotherapy planning.

Oligometastatic disease was defined as the presence of a
limited number of metastatic lesions considered potentially
amenable to local therapeutic intervention according to
contemporary  oligometastatic ~ disease definitions and
institutional multidisciplinary consensus criteria. Patients were
included if adequate diagnostic imaging studies were available
for comparative assessment of tumor burden prior to initiation
of systemic therapy and following completion of treatment.
Patients without sufficient imaging data or incomplete treatment

information were excluded from analysis.

The primary study endpoint was radiologic change in tumor
size following systemic therapy, assessed in both primary and
metastatic lesions. Secondary exploration endpoints included
evaluation of the potential impact of observed tumor regression
on radiotherapy target delineation and adaptive treatment
planning considerations. All patients underwent multidisciplinary
evaluation before treatment planning. Clinical management
decisions were discussed within a tumor board consisting of
urologists, medical oncologists, nuclear medicine physicians,
diagnostic radiologists, and radiation oncologists. Systemic
treatment approaches were selected according to institutional
treatment protocols, disease characteristics, performance status,
and multidisciplinary consensus recommendations.

Diagnostic imaging modalities utilized for disease evaluation
included computed tomography (CT), magnetic resonance
imaging (MRI), positron emission tomography/computed
tomography (PET/CT), and bone scintigraphy when clinically
indicated. Baseline imaging studies obtained before initiation of
systemic therapy were compared with post-treatment imaging
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performed after completion of therapy. Tumor measurements
were obtained for both the primary prostate lesion and metastatic
sites. Changes in tumor dimensions were evaluated using
standardized radiologic assessment principles based on lesion
size measurements obtained from available imaging studies
and were interpreted in accordance with routine institutional
radiologic reporting standards.

Comparative analyses were performed to document
alterations in tumor burden following systemic therapy. Attention
was directed toward evaluating reductions in lesion size that
could potentially influence subsequent radiotherapy target
delineation and treatment planning considerations. Observed
anatomical changes were qualitatively assessed with respect
to their potential relevance for target volume reduction, organ-
at-risk sparing, and the feasibility of adaptive radiotherapy
implementation. Clinical, radiologic, and treatment-related data

were collected and reviewed retrospectively.

To minimize observer-related bias, imaging findings
were reviewed in conjunction with multidisciplinary clinical
documentation and radiologic reports. Descriptive analyses were
performed to assess tumor response patterns after systemic
therapy in patients with oligometastatic prostate cancer because
of the exploration nature of the study and the limited cohort.
Given the exploratory nature of the study and limited cohort size,
analyses were primarily descriptive. Tumor response patterns
were evaluated using comparative radiologic assessment, with
emphasis on clinically relevant changes that could influence
subsequent radiotherapy planning.

Results

This retrospective analysis included patients with
oligometastatic prostate cancer who underwent systemic therapy
and had available radiologic imaging before and after treatment.
All patients completed the planned systemic treatment regimen
according to institutional protocols and multidisciplinary
treatment recommendations. Comparative evaluation of imaging
studies demonstrated measurable reductions in tumor burden
following systemic therapy in most patients. Both primary
prostatic lesions and metastatic sites exhibited decreases in
tumor dimensions after treatment.

Although the magnitude of radiologic response varied between
individuals, a consistent overall trend toward tumor regression
was observed across the cohort. Tumor regression was observed
across different metastatic locations, including nodal and osseous
sites when evaluable by imaging. Assessment of pre-treatment
and post-treatment imaging revealed that systemic therapy
resulted in notable changes in tumor geometry and lesion size.
In some cases, reductions in tumor volume appeared sufficiently
pronounced to potentially alter radiotherapy target delineation
and clinical treatment planning strategies. In several patients,
reductions in tumor volume appeared substantial enough to
potentially influence local treatment planning considerations,

including target volume definition and radiation treatment field
design.

The observed tumor size reductions suggest that systemic
therapy may improve the feasibility of highly conformal local
treatment approaches by decreasing tumor burden prior to RT.
Furthermore, anatomical changes following systemic treatment
highlighted the potential relevance of adaptive radiotherapy
strategies designed to account for interval tumor regression and
treatment-related anatomical modifications. Given the descriptive
nature of the analysis, results were not stratified by specific
systemic treatment regimens or metastatic burden subgroups;
however, both primary and metastatic disease sites demonstrated
a generally concordant pattern of response.

Although the magnitude of response varied among patients,
the overall pattern suggested a favorable treatment-related
reduction in measurable disease burden. Notably, both primary
prostaticlesionsand metastatic deposits demonstrated regression,
supporting the systemic effectiveness of initial therapy prior to
local treatment intensification. Overall, the findings demonstrated
that systemic therapy was associated with measurable radiologic
tumor response in patients with oligometastatic prostate cancer,
affecting both primary and metastatic disease sites.

Discussion

Prostate cancer continues to represent a substantial global
health challenge and remains among the leading causes of cancer-
related morbidity and mortality in men worldwide [1,2]. Although
metastatic prostate cancer has traditionally been associated with
unfavorable clinical outcomes, increasing evidence suggests that
metastatic disease encompasses a broad spectrum of biologically
diverse clinical states [3,5]. Within this spectrum, oligometastatic
prostate cancer has emerged as a potentially distinct disease entity
characterized by limited metastatic dissemination, frequently
involving bone and lymph node sites [5,6].

The oligometastatic paradigm has challenged the traditional
binary distinction between localized and widely metastatic
disease [5,7]. Rather than representing uniformly disseminated
systemic disease, oligometastatic prostate cancer may reflect an
intermediate biological state in which selected patients could
derive benefit from aggressive local and systemic treatment
approaches [6-8]. Consequently, multimodality management
strategies systemic therapy with surgery or
radiotherapy have gained increasing interest in recent years [6,8].

combining

Systemic therapy constitutes a central component of treatment
because it addresses both clinically detectable disease and occult
microscopic metastatic deposits [4,9]. In addition to systemic
disease control, treatment-induced tumor regression may improve
the feasibility and precision of local consolidative therapies
[8,13]. In this context, radiologic tumor regression observed in the
present study supports the concept that systemic therapy may not
only provide systemic disease control but also actively modify the
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spatial and volumetric characteristics of disease burden, thereby
influencing subsequent local treatment strategies. Nevertheless,
despite increasing integration of multimodality treatment
strategies, the extent of tumor response after systemic therapy
and its potential implications for radiotherapy planning remain
incompletely understood [8,13].

The present study demonstrated that systemic therapy was
associated with measurable reductions in tumor size in patients
with oligometastatic prostate cancer. Tumor regression was
observed in both primary prostate lesions and metastatic sites,
suggesting that systemic treatment may substantially alter
disease burden prior to local therapy consideration [13,14]. These
observations may have important implications for radiotherapy
planning and treatment adaptation [10,11]. Importantly, this
finding is consistent with the biological rationale of metastatic
hormone-sensitive prostate cancer management, where early
systemic intensification has been shown to improve disease
control in randomized trials such as CHAARTED and LATITUDE,
as well as combination approaches evaluated in PEACE-1 [15-17].

Reduction in tumor volume following systemic therapy
may facilitate the application of highly conformal radiotherapy
techniques by decreasing target size and potentially improving
sparing of adjacent organs at risk [10-12]. Smaller target volumes
may permit improved dose conformity and more favorable
dose distributions while reducing unnecessary irradiation
of surrounding normal tissues [10,18]. This consideration is
particularly relevant in pelvic RT, where critical structures such as
the rectum, bladder, bowel, and femoral heads may be susceptible
to treatment-related toxicity [18,19]. Modern RT technologies
including IGRT, IMRT, SBRT, and ART are particularly well suited
to capitalize on treatment-related anatomical changes [10-12].

Image guidance improves target localization accuracy, while
IMRT and SBRT allow highly conformal dose delivery to complex
target volumes [10,11]. ART strategies may further optimize
treatment by incorporating interval imaging to account for tumor
regression, anatomical shifts, and changes in organ motion during
treatment [11,12,20]. Notably, response-adapted radiotherapy
concepts are increasingly supported by emerging -clinical
evidence such as the ORIOLE and STOMP trials, which highlight
the potential benefit of metastasis-directed therapy in carefully
selected oligometastatic patients [13,14]. Such approaches may
enhance the therapeutic ratio through individualized adaptation
of treatment plans over time [20].

The findings of the present study also underscore the
importance of multidisciplinary evaluation and treatment
sequencing. While systemic therapy may improve local treatment
feasibility through tumor reduction, excessive delay in definitive
local therapy could potentially compromise disease control in
selected patients [8,21]. Accordingly, individualized decision-
making based on multidisciplinary assessment remains essential
to optimize treatment timing and sequencing [21]. From a clinical
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standpoint, this raises an important therapeutic sequencing
question: whether systemic therapy should be used solely as
disease control or also as a “neoadjuvant debulking strategy” to
optimize radiotherapy planning in oligometastatic disease.

The present findings should also be interpreted in the context
of emerging evidence supporting treatment intensification in
metastatic hormone-sensitive prostate cancer, including the
PEACE-1 and CHAARTED trials, which demonstrated improved
oncologic outcomes with earlier multimodality intervention.
Several limitations should be considered when interpreting
the results of this study. The retrospective design and limited
patient cohort may restrict the generalizability of the findings.
Additionally, heterogeneity in imaging modalities and systemic
treatment approaches may influence assessment of tumor
response.

Long-term oncologic outcomes including local control,
progression-free survival,
specifically evaluated in the present analysis. Future prospective
investigations involving larger patient populations are warranted
to better define the relationship between tumor regression,
radiotherapy adaptation, and clinical outcomes in oligometastatic
prostate cancer [6,8,20]. Furthermore, the absence of volumetric
contouring and standardized response quantification limits
precise correlation between radiologic regression and dosimetric

and overall survival were not

planning impact, which should be addressed in future prospective
imaging-guided studies. The absence of standardized volumetric
contouring and centralized radiologic review represents an
additional limitation that may have introduced measurement
variability.

In conclusion, systemic therapy appears to result in
meaningful tumor size reduction in patients with oligometastatic
prostate cancer. These findings may have important implications
for RT planning and support the integration of adaptive and
individualized radiotherapy strategies within multimodality
treatment paradigms [11,12,20]. Further prospective studies
are needed to optimize treatment sequencing, refine adaptive
RT approaches, and improve oncologic outcomes in this evolving
patient population [6,21].

This study should be regarded as hypothesis-generating
and may provide a rationale for prospective trials investigating

response-adapted radiotherapy strategies in oligometastatic
prostate cancer.

Conlflicts of Interest
There are no conflicts of interest and no acknowledgement.

References

1. Bray F Ferlay ], Soerjomataram I, Siegel RL, Torre LA, et al. (2018)
Global cancer statistics 2018: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries. CA Cancer ] Clin
68(6): 394-424.

Selcuk D, Ferrat D, Murat B, Omer S. Changes in Tumor Size Following Systemic Therapy for Oligometastatic Prostate Cancer.
Canc Therapy & Oncol Int J. 2026; 32(1): 556327. DOI: 10.19080/CTO0IJ.2026.32.556327


http://dx.doi.org/10.19080/CTOIJ.2026.32.556327
https://pubmed.ncbi.nlm.nih.gov/30207593/
https://pubmed.ncbi.nlm.nih.gov/30207593/
https://pubmed.ncbi.nlm.nih.gov/30207593/
https://pubmed.ncbi.nlm.nih.gov/30207593/

Cancer Therapy & Oncology International Journal

2. Gandaglia G, Leni R, Bray F, Fleshner N, Freedland S, et al. (2021)
Epidemiology and prevention of prostate cancer. Eur Urol Oncol 4(6):
877-892.

3. Tosoian ]J, Gorin MA, Ross AE, Pienta K], Tran PT, et al. (2017)
Oligometastatic prostate cancer: definitions, clinical outcomes, and
treatment considerations. Nat Rev Urol 14(1): 15-25.

4. Christopher ] Sweeney, Yu-Hui Chen, Michael Carducci, Glenn Liu,
David F Jarrard, et al. (2015) Chemohormonal therapy in metastatic
hormone-sensitive prostate cancer. N Engl ] Med 373(8): 737-746.

5. Hellman S, Weichselbaum RR (1995) Oligometastases. ] Clin Oncol
13(1): 8-10.

6. Paul Rogowski, Mack Roach, Nina-Sophie Schmidt-Hegemann,
Christian Trapp, Rieke von Bestenbostel, et al. (2021) Radiotherapy
of oligometastatic prostate cancer: a systematic review. Radiat Oncol
16(1): 50.

7. Weichselbaum RR, Hellman S (2011) Oligometastases revisited. Nat
Rev Clin Oncol 8(6): 378-382.

8. Alexander Yaney, Andrew Stevens, Paul Monk, Douglas Martin, Dayssy
A Diaz, et al. (2022) Radiotherapy in oligometastatic, oligorecurrent
and oligoprogressive prostate cancer: a mini-review. Front Oncol 12:
932637.

9. Rand N Wilcox Vanden Berg, Thomas Zilli, Vérane Achard, Tanya
Dorff, Michael Abern (2023) The diagnosis and treatment of castrate-
sensitive oligometastatic prostate cancer: a review. Prostate Cancer
Prostatic Dis 26 :702-711.

10. Alison C Tree, Vincent S Khoo, Rosalind A Eeles, Merina Ahmed,
David P Dearnaley, et al. (2013) Stereotactic body radiotherapy for
oligometastases. Lancet Oncol 14(1): e28-e37.

11.Corradini S, Alongi F Andratschke N, et al. (2019) MR-guided
radiotherapy: a review of current applications and future perspectives.
Radiat Oncol 14: 92.

12. Lim-Reinders S, Keller BM, Al-Ward S, Sahgal A, Kim A (2017) Online
adaptive radiation therapy. Int ] Radiat Oncol Biol Phys 99(4): 994-
1003.

This work is licensed under Creative
@ @ Commons Attribution 4.0 License
DOI: 10.19080/CT01J.2026.31.556327

13.0st P, Reynders D, Decaestecker K, et al. (2020) Surveillance or
metastasis-directed therapy for oligometastatic prostate cancer
recurrence (STOMP): five-year results of a randomized phase II trial.
] Clin Oncol 38(6): 615-622.

14. Ryan Phillips, William Yue Shi, Matthew Deek, Noura Radwan, Su Jin
Lim, et al. (2020) Outcomes of observation vs stereotactic ablative
radiation for oligometastatic prostate cancer (ORIOLE): a randomized
clinical trial. JAMA Oncol 6(5): 650-659.

15. Karim Fizazi, Stéphanie Foulon, Joan Carles, Guilnhem Roubaud, Ray
McDermott, et al. (2022) Abiraterone plus prednisone added to
androgen deprivation therapy and docetaxel in de novo metastatic
castration-sensitive prostate cancer (PEACE-1): a multicentre, open-
label, randomised, phase 3 study. Lancet 399(10336): 1695-1707.

16. Karim Fizazi, NamPhuong Tran, Luis Fein, Nobuaki Matsubara, Alfredo
Rodriguez-Antolin, et al. (2017) Abiraterone plus prednisone in
metastatic, castration-sensitive prostate cancer (LATITUDE). N Engl ]
Med 377(4): 352-360.

17. Tang C, Welsh JW, de Groot P, et al. (2023) Definitive local therapy plus
standard systemic therapy versus standard systemic therapy alone in
oligometastatic solid tumors (EXTEND): a randomized phase II trial. ]
Clin Oncol 41(1): 11-20.

18.Murray JR, Tree AC (2020) Prostate cancer radiotherapy: image
guidance and adaptive therapy. Clin Oncol (R Coll Radiol) 32(5): 275-
285.

19. Alongi F, Rigo M, Figlia V, etal. (2019) Rectal, bladder and bowel toxicity
in modern prostate radiotherapy. Radiother Oncol 140: 172-178.

20.Boldrini L, Cusumano D, Chiloiro G, et al. (2021) Online adaptive
magnetic resonance guided radiotherapy for prostate cancer: state of
the art and future perspectives. Radiother Oncol 156: 171-179.

21.Parker CC, James ND, Brawley CD, et al. (2018) Radiotherapy to the
primary tumour for newly diagnosed metastatic prostate cancer
(STAMPEDE). Lancet 392(10162): 2353-2366.

Your next submission with Juniper Publishers
will reach you the below assets
¢ Quality Editorial service
o Swift Peer Review
o Reprints availability
e E-prints Service
¢ Manuscript Podcast for convenient understanding
¢ Global attainment for your research
* Manuscript accessibility in different formats
( Pdf, E-pub, Full Text, Audio)
e Unceasing customer service

Track the below URL for one-step submission
https://juniperpublishers.com/online-submission.php

How to cite this article: Selcuk D, Ferrat D, Murat B, Omer S. Changes in Tumor Size Following Systemic Therapy for Oligometastatic Prostate Cancer.
Canc Therapy & Oncol Int J. 2026; 32(1): 556327. DOI: 10.19080/CT0IJ.2026.32.556327


http://dx.doi.org/10.19080/CTOIJ.2026.32.556327
https://pubmed.ncbi.nlm.nih.gov/34716119/
https://pubmed.ncbi.nlm.nih.gov/34716119/
https://pubmed.ncbi.nlm.nih.gov/34716119/
https://pubmed.ncbi.nlm.nih.gov/27725639/
https://pubmed.ncbi.nlm.nih.gov/27725639/
https://pubmed.ncbi.nlm.nih.gov/27725639/
https://pubmed.ncbi.nlm.nih.gov/26244877/
https://pubmed.ncbi.nlm.nih.gov/26244877/
https://pubmed.ncbi.nlm.nih.gov/26244877/
https://pubmed.ncbi.nlm.nih.gov/7799047/
https://pubmed.ncbi.nlm.nih.gov/7799047/
https://pubmed.ncbi.nlm.nih.gov/33750437/
https://pubmed.ncbi.nlm.nih.gov/33750437/
https://pubmed.ncbi.nlm.nih.gov/33750437/
https://pubmed.ncbi.nlm.nih.gov/33750437/
https://pubmed.ncbi.nlm.nih.gov/21423255/
https://pubmed.ncbi.nlm.nih.gov/21423255/
https://pubmed.ncbi.nlm.nih.gov/35756663/
https://pubmed.ncbi.nlm.nih.gov/35756663/
https://pubmed.ncbi.nlm.nih.gov/35756663/
https://pubmed.ncbi.nlm.nih.gov/35756663/
https://pubmed.ncbi.nlm.nih.gov/37422523/
https://pubmed.ncbi.nlm.nih.gov/37422523/
https://pubmed.ncbi.nlm.nih.gov/37422523/
https://pubmed.ncbi.nlm.nih.gov/37422523/
https://pubmed.ncbi.nlm.nih.gov/23276369/
https://pubmed.ncbi.nlm.nih.gov/23276369/
https://pubmed.ncbi.nlm.nih.gov/23276369/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6551911/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6551911/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6551911/
https://pubmed.ncbi.nlm.nih.gov/28916139/
https://pubmed.ncbi.nlm.nih.gov/28916139/
https://pubmed.ncbi.nlm.nih.gov/28916139/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7225913/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7225913/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7225913/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7225913/
https://pubmed.ncbi.nlm.nih.gov/35405085/
https://pubmed.ncbi.nlm.nih.gov/35405085/
https://pubmed.ncbi.nlm.nih.gov/35405085/
https://pubmed.ncbi.nlm.nih.gov/35405085/
https://pubmed.ncbi.nlm.nih.gov/35405085/
https://pubmed.ncbi.nlm.nih.gov/28578607/
https://pubmed.ncbi.nlm.nih.gov/28578607/
https://pubmed.ncbi.nlm.nih.gov/28578607/
https://pubmed.ncbi.nlm.nih.gov/28578607/
https://juniperpublishers.com/online-submission.php
http://dx.doi.org/10.19080/CTOIJ.2026.32.556327

