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Abstract. Cartilage grafting is a fundamental component of modern functional and
aesthetic rhinoplasty, providing structural support, improving nasal airflow, and
enabling precise contouring of nasal anatomy. Autologous cartilage, most harvested
from the nasal septum, auricle, or rib, remains the gold standard due to its
biocompatibility and low risk of immunologic reactions. However, each donor site
is associated with distinct biomechanical properties and complication profiles,
which influence surgical outcomes. This study aims to evaluate the clinical
effectiveness and safety of cartilage grafts in rhinoplasty, with particular
attention to functional results, aesthetic satisfaction, and postoperative
complications. A structured analysis of contemporary literature demonstrates that
the use of cartilage grafts significantly enhances both nasal function and
aesthetic outcomes, especially in complex and revision cases. Septal cartilage is
generally preferred for primary procedures, while auricular and costal cartilage
are utilized in cases requiring additional volume or structural reinforcement.
Despite overall favorable outcomes, complications such as graft resorption,
warping, infection, and contour irregularities remain clinically relevant. The
findings highlight the importance of individualized graft selection and meticulous
surgical technique to optimize results and minimize adverse events.
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Introduction. Rhinoplasty represents one of the most
intricate procedures in facial plastic surgery, where even
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minimal structural modifications can significantly influence
both nasal function and aesthetic perception. In recent
decades, the paradigm of rhinoplasty has shifted from
reductive techniques toward structural preservation and
augmentation, placing cartilage grafting at the core of modern
surgical practice. The use of autologous cartilage grafts
enables not only restoration of nasal airway patency but also
precise modulation of nasal contours, thereby ensuring both
functional integrity and long-term aesthetic stability [1].
Autologous cartilage harvested from the nasal septum,
auricle, or costal cartilage remains the material of choice
due to its superior biocompatibility, minimal immunogenicity,

and predictable integration. However, the intrinsic
biomechanical differences between these graft sources,
including variations in rigidity, elasticity, and

susceptibility to deformation, critically influence surgical
planning and outcomes. While septal cartilage 1is generally
preferred for its structural reliability and ease of harvest,
auricular and costal grafts are indispensable in complex
reconstructions and revision rhinoplasty, where additional
volume and support are required [2].

Despite the widespread adoption of cartilage grafting
techniques, the procedure 1is not devoid of limitations.
Complications such as graft resorption, warping, infection,
and postoperative contour irregularities continue to
challenge surgeons and may compromise both functional and
aesthetic results. Furthermore, the lack of standardized
criteria for graft selection and outcome assessment
underscores the need for a more evidence-based approach [3].

In this context, a critical appraisal of current data on
the clinical performance and safety profile of cartilage
grafts is essential. The present study aims to synthesize
contemporary evidence regarding the application of cartilage
grafts in functional and aesthetic rhinoplasty, with a focus
on clinical outcomes and associated complications [4].

Materials and Methods. This study was conducted as a
structured literature review aimed at evaluating the clinical
outcomes and complication rates associated with the use of
autologous cartilage grafts in functional and aesthetic
rhinoplasty. A systematic search was performed in PubMed,
Scopus, and Web of Science for studies published between 2015
and 2025 using the keywords: rhinoplasty, cartilage graft,
septal cartilage, auricular cartilage, costal cartilage,
outcomes, and complications.

This work 1s distributed under the terms of the Creative
8 4 Commons Attribution—-ShareAlike 4.0 International License
(https://creativecommons.org/licenses/by—sa/4.0/).



Proceedings of the 7th International
Scientific and Practical Conference

«Science: Development and Factors NO

its Influence» 2 8 9

(April 6-8, 2026). | C
Amsterdam, Netherlands NTERLONF

SdenTIFc PUbLEHNG CenTen

MEDICINE AND PHARMACY

Inclusion criteria comprised clinical studies, systematic
reviews, and meta-analyses reporting functional and/or
aesthetic outcomes of cartilage grafting in rhinoplasty. Case
reports, non-peer-reviewed articles, and studies lacking
clear outcome data were excluded.

Data extraction focused on graft type, surgical
indications, functional and aesthetic outcomes, and
postoperative complications. Due to heterogeneity among
studies, a qualitative synthesis of the findings was
performed.

Results. The analysis of high-quality clinical studies
and recent meta-analyses confirms that autologous cartilage
grafting in rhinoplasty vyields high functional efficacy,
durable structural outcomes, and a favorable safety profile.
Objective assessments, including rhinomanometry and acoustic
rhinometry, consistently demonstrate statistically
significant improvements in nasal airflow following
reconstruction of the internal nasal valve and septal support.
In parallel, patient-reported outcomes (e.g., NOSE scale)
indicate substantial symptom reduction and high postoperative
satisfaction, often exceeding 85-90% across cohorts [5].

From an evidence-based perspective, autologous cartilage
remains superior to alloplastic materials in terms of
complication profile and long-term stability. Systematic
reviews report lower overall complication rates and reduced
need for secondary surgery when autologous grafts are used,
reinforcing their status as the gold standard in rhinoplasty
[e].

Septal <cartilage demonstrates the most predictable
clinical performance, with high graft survival, minimal
resorption, and stable long-term results. Literature
consistently identifies septal cartilage as the primary graft
material due to its mechanical reliability and low
complication rates. Long-term outcomes show durable
maintenance of nasal structure with minimal deformation [7].

Auricular cartilage is primarily utilized for contouring
and non-load-bearing reconstruction. Clinical data indicate
excellent biocompatibility and low infection rates; however,
partial resorption and limited structural strength remain
notable limitations. Studies report that elastic cartilage
grafts are more prone to volume loss and secondary contour
irregularities, particularly in dorsal augmentation or tip
support procedures [8].

Costal cartilage is extensively studied in recent meta-
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analyses and remains the preferred option in complex and
revision rhinoplasty. A 2025 meta-analysis including 888
patients reported pooled complication rates of approximately
7-8%, with high patient satisfaction rates ranging from 89%
to 92%. The most frequently observed complications include
warping, graft displacement, and minor infections. Warping is
a unique complication of rib cartilage and remains a major
cause of postoperative deformity and revision surgery.
Despite this, advances in graft preparation techniques have
significantly reduced their incidence [9].

Across all graft types, pooled complication rates in meta-
analyses range from approximately 4.7% to 11.5%, depending on
graft type and technique. The most commonly reported
complications include:

e Resorption (1-5%), particularly in auricular and crushed
cartilage grafts

e Infection (1-4.5%), typically mild and manageable

eWarping (up to 10%), predominantly in costal cartilage

e Contour irregularities and asymmetrical, often related
to graft positioning or resorption

eExtrusion and displacement, rare but clinically
significant events

Revision surgery rates vary between 5% and 15%, with
higher rates observed in secondary and reconstructive
rhinoplasty cases. Aesthetic dissatisfaction (#12.5%) and
infection (~4.5%) are among the leading causes of reoperation
[107].

Donor-site morbidity also represents a clinically
relevant outcome. Septal cartilage harvesting is associated
with minimal complications, whereas costal cartilage
harvesting may result in postoperative pain, hypertrophic
scarring, and, in rare cases, thoracic complications [11].

Overall, the evidence indicates that cartilage grafting
provides reliable functional restoration and high aesthetic
satisfaction, with complication rates that are acceptable and
largely technique-dependent. Outcomes are strongly influenced
by graft selection, surgical expertise, and individualized
anatomical considerations [12].

Discussion. The present analysis confirms that autologous
cartilage grafting remains a fundamental and evidence-based
component of modern functional and aesthetic rhinoplasty,
providing predictable structural support and durable clinical
outcomes. The consistent improvement in objective airflow
parameters and patient-reported outcomes highlights the dual
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functional and aesthetic Dbenefit of <cartilage graft
utilization, particularly in procedures addressing internal
nasal valve insufficiency and septal deformities [13].

A key finding across the reviewed studies 1s the
differential performance of various cartilage sources, which
underscores the importance of individualized graft selection.
Septal cartilage demonstrates the most favorable Dbalance
between mechanical strength, resistance to resorption, and
low complication rates, supporting its role as the first-line
graft material in primary rhinoplasty. In contrast, auricular
cartilage, while highly biocompatible and easily contoured,
exhibits limited structural capacity and a higher tendency
toward partial resorption, making it more suitable for non-
load-bearing applications such as alar and tip refinement.
Costal <cartilage, although indispensable in complex and
revision cases, presents a distinct risk profile,
particularly related to warping and donor-site morbidity,
which remains a significant consideration despite advances in
graft preparation techniques [14].

Importantly, the overall complication rates reported in
the literature are relatively low and are predominantly
associated with technical factors rather than the intrinsic
properties of the graft itself. This emphasizes the critical
role of surgical expertise, meticulous graft shaping, and
precise placement in minimizing adverse outcomes.
Furthermore, the wvariability in reported complication rates
and outcome measures reflects a lack of standardized
evaluation criteria across studies, which complicates direct
comparisons and highlights the need for uniform reporting
systems [15].

Another notable aspect is the superiority of autologous
cartilage over alloplastic materials in terms of long-term
safety and integration. The significantly lower rates of
infection, extrusion, and foreign body reaction reinforce the
continued preference for autologous grafts despite the
additional operative time and potential donor-site morbidity
[16].

From a clinical perspective, the findings support a
tailored approach to rhinoplasty, where graft selection is
guided by anatomical requirements, surgical objectives, and
patient-specific factors. In addition, the growing emphasis
on preservation and structural rhinoplasty techniques further
reinforces the central role of cartilage grafting in achieving
stable and natural results [17].
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Nevertheless, limitations within the current body of
evidence must be acknowledged. The predominance of
retrospective studies, heterogeneity in study design, and
variability in follow-up duration 1limit the strength of
conclusions. Future prospective, multicenter studies with
standardized outcome measures are necessary to refine graft
selection algorithms and optimize surgical strategies [18].

In summary, cartilage grafting represents a reliable and
versatile tool in rhinoplasty, with outcomes largely
dependent on appropriate material selection and surgical
precision, rather than the graft itself.

CONCLUSION

Autologous cartilage grafting remains a cornerstone of
contemporary functional and aesthetic rhinoplasty, providing
reliable structural support, significant improvement in nasal
airflow, and high levels of patient satisfaction. The evidence
demonstrates that, when appropriately selected and
meticulously applied, cartilage grafts ensure stable long-
term outcomes with an acceptable complication profile.

Septal cartilage continues to represent the optimal graft
material for ©primary procedures due to its favorable
biomechanical properties and low morbidity, while auricular
and costal cartilage serve as essential alternatives in cases
requiring contour refinement or extensive structural
reconstruction. Although complications such as resorption,
warping, and infection remain clinically relevant, their
incidence is relatively low and largely dependent on surgical
technique and case complexity.

Overall, successful rhinoplasty outcomes are primarily
determined by individualized surgical planning, precise graft
selection, and technical expertise. Further well-designed
prospective studies are warranted to standardize outcome
assessment and optimize grafting strategies in Dboth
functional and aesthetic rhinoplasty.
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