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Abstract
Purpose

We analysed the urological sections of Al-Tasrif by Abacaxis, with particular attention to the management of bladder stones,
the surgical instruments described for their extraction, and the operative techniques outlined.

Materials and Methods

Al-Tasrif, a surgical text authored by Al-Zahrani (who lived in Al-Andalus between 930 and 1013 CE), was critically evaluated
with regard to its descriptions of urinary bladder stones and the surgical instruments used for their management.

Results

The textbooks provide detailed information on the surgical management of the urinary bladder stones by perineal
cystolithotomy. Additionally, they include descriptions of the surgical instruments used in the removal of these stones.

Conclusion

This comprehensive historical analysis highlights the crucial part Abacaxis (Al-Zahrani) played in the inception and early
stages of perineal cystolithotomy. As one of the foremost surgical innovators of the Islamic Golden Age, Abacaxis provided
the first detailed descriptions of bladder stone removal via the Perineal route, laying the foundation for centuries of urological
practice.
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1.Introduction

Joint degeneration is one of the most common causes of chronic
disability worldwide. Conventional total joint replacement (TJR)
has restored mobility for millions of patients, but it remains
invasive, costly, and limited by implant lifespan and complications
[1]. With rising life expectancy and earlier onset of osteoarthritis,
there is growing interest in non-surgical, biologically driven
approaches that restore native joint integrity rather than replacing
damaged tissue with synthetic components [2].

Advances in regenerative medicine, molecular biology, and
biomaterials have enabled therapeutic strategies targeting intrinsic
healing pathways. These include the application of mesenchymal
stem cells (MSCs), platelet-rich plasma (PRP), growth factor
delivery, gene therapy, and bioengineered scaffolds [3,4].
Collectively, these methods aim to stimulate cartilage and

subchondral bone regeneration, control inflammation, and restore
biomechanical function—offering a potential alternative to
traditional arthroplasty [5]

2. Literature Review
2.1 Biological basis of non-surgical joint restoration

Cartilage possesses limited self-repair capacity due to its avascular
and aneural nature [6]. MSCs derived from bone marrow, adipose
tissue, or synovium have shown the ability to differentiate into
chondrocytes and secrete anti-inflammatory cytokines such as IL-
10 and TGF-B [7]. PRP provides autologous growth factors—
PDGF, VEGF, and IGF-1—that promote matrix synthesis and
angiogenesis [8].
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2.2 Emerging regenerative techniques

Stem-cell-based injections combined with hyaluronic acid
scaffolds enhance chondrocyte survival and extracellular matrix
deposition [9]. Exosome therapy delivers nanoscale vesicles
containing microRNAs that regulate cartilage homeostasis [10].
Nanotechnology has further improved targeted delivery of anti-
catabolic drugs and regenerative factors [11].

2.3 Clinical outcomes

Randomized clinical trials comparing PRP and MSC therapy with
hyaluronic acid injections show superior outcomes in pain relief
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and functional scores at 6-12 months [12,13]. However,
heterogeneity in cell preparation, dosing, and follow-up duration
limits comparability. Long-term data (>5 years) remain sparse
[14].

2.4 Comparative advantages
Non-surgical therapies are minimally invasive, reduce hospital
stay, and maintain natural biomechanics. Table 1 summarizes

major differences between traditional TJR and biologic joint
restoration.

Feature Surgical TIR Regenerative/Non-surgical
Procedure Invasive, prosthetic implantation Outpatient injection-based
Recovery 3-6 months rehabilitation 1-4 weeks functional recovery

Complications| Infection, implant wear, revision surgery |Mild pain, swelling, transient inflammation

Mechanism | Mechanical replacement Biological regeneration
Longevity 15-20 years (implant life) Potential continuous tissue remodeling
Cost High surgical and hospital cost Moderate, outpatient procedures

Table 1: Comparison of conventional joint replacement and non-surgical regenerative therapies

Sources: compiled from refs [1-5, 12-14]
3. Methodology

This review synthesizes peer-reviewed studies published between
2010 and 2025 focusing on non-surgical joint restoration.
Databases searched included PubMed, Science Direct, and Scopus
using the terms joint regeneration, stem cell therapy, platelet-rich
plasma, and non-surgical joint replacement. Inclusion criteria
were randomized controlled trials (RCTSs), clinical studies, and
meta-analyses evaluating safety and efficacy outcomes in human
subjects with osteoarthritis or cartilage injury.

Data were extracted on study design, intervention type, follow-up
duration, pain and functional scores, and reported adverse effects.
Emphasis was placed on therapies using MSCs, PRP, or exosomes
with or without scaffold materials. Qualitative synthesis compared
efficacy outcomes against conventional management

4.Results

4.1 Clinical effectiveness

Across selected studies, intra-articular PRP demonstrated mean
pain reduction of 45-60 % and functional improvement of 40 %
on standardized scales within 12 months [12]. MSC therapies
produced durable improvements for up to three years in early
osteoarthritis [13]. Combination protocols (PRP + MSCs) yielded
synergistic outcomes in cartilage volume restoration confirmed by
MRI [15].

4.2 Safety profile

Reported adverse effects were minimal and transient, including
injection-site pain and mild effusion [16]. No serious systemic

complications or tumorigenic effects were noted in human trials to
date [17].

4.3 Cost and accessibility

While biologic treatments are less expensive than full surgery,
costs vary with cell-processing techniques. Figure 1 illustrates the
relative cost and recovery timelines between interventions.

Figure 1: Comparative cost and recovery timeline between surgical and non-surgical joint restoration
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Source: synthesized from refs [1-5, 12-17]
5. Discussion

The findings confirm that regenerative therapies offer a viable
non-surgical pathway for joint restoration, particularly in early
degenerative disease. Biological repair maintains natural tissue
interfaces and avoids complications associated with prosthetic
implants [18]. MSCs act through paracrine signaling and
immunomodulation, reducing catabolic enzymes such as MMP-13
while enhancing cartilage matrix deposition [19].

Despite promising outcomes, challenges persist. There is still no
consensus on optimal cell dosage, preparation technique, or
injection frequency [20]. Variability in patient age, disease
severity, and comorbidities affects response rates. Furthermore,
regulatory frameworks differ across countries, influencing clinical
translation [21].

Future research should focus on multicenter RCTs with
standardized protocols, biomarker-based patient stratification, and
long-term imaging follow-up. Integration with physiotherapy and
lifestyle interventions will maximize regenerative potential.
Ethical considerations regarding stem-cell sourcing and cost
accessibility must also be addressed before widespread adoption
[22].

6 Conclusion

Total joint replacement without surgery is no longer a theoretical
concept but an evolving clinical reality. Through advances in
stem-cell biology, PRP therapy, hanomedicine, and biomaterials,
clinicians can now harness the body’s regenerative capacity to
repair damaged joints biologically. Non-surgical joint restoration
promises shorter recovery, reduced complications, and
preservation of native tissue architecture. While surgical
arthroplasty will remain necessary for advanced joint destruction,
regenerative strategies will likely become the first-line option for
many patients within the next decade. Continued interdisciplinary
collaboration among orthopedic surgeons, biomedical scientists,
and rehabilitation specialists is essential to refine these techniques
and ensure safe, effective, and equitable access for all.
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