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ABSTRACT

ARTICLE DETAILS

Microtia is a congenital malformation of the external ear that represents a complex Published On:
reconstructive challenge due to the intricate three-dimensional anatomy of the auricle. This 08 May 2026
review provides a comprehensive and critical analysis of current reconstructive options
including autologous costal cartilage reconstruction, alloplastic implants, and prosthetic
rehabilitation. A structured narrative review of contemporary literature was performed.
Autologous reconstruction remains the gold standard for long-term durability, while alloplastic

and prosthetic approaches provide valuable alternatives in selected patients. An evidence-based

algorithm is proposed to guide clinical decision-making.
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I. INTRODUCTION

Microtia is a congenital anomaly characterized by
hypoplasia or absence of the auricle, with an estimated
incidence ranging from 1 in 5,000 to 1 in 7,000 live births. It
is frequently unilateral and may be associated with external
auditory canal atresia and craniofacial syndromes such as
hemifacial microsomia. The condition has significant
aesthetic and functional implications, particularly due to its
association with hearing impairment and its psychological
impact on affected individuals. The reconstruction of the
auricle is therefore not only a technical surgical challenge
but also an intervention aimed at improving quality of life.

The auricle represents one of the most complex structures in
reconstructive surgery. Its intricate contours, delicate
cartilage framework, and projection from the cranial surface
make its recreation particularly demanding. Achieving
symmetry with the contralateral ear requires precise
planning, artistic judgment, and advanced surgical skills.
Over the past several decades, multiple reconstructive

https://ijmscrs.com

strategies have been developed, each with its own
advantages and limitations.
Historically, autologous costal cartilage reconstruction has
been considered the gold standard due to its durability and
biocompatibility. However, advancements in biomaterials
have led to the development of alloplastic techniques,
particularly the wuse of porous polyethylene implants.
Additionally, prosthetic rehabilitation has emerged as a
valuable alternative, especially in patients who are not
candidates for surgical reconstruction.

The purpose of this review is to provide a comprehensive
and critical evaluation of these reconstructive options,
analyze their outcomes and complications, and propose an
evidence-based algorithm for clinical decision-making. [1].
It is frequently associated with psychosocial burden and
hearing impairment affecting quality of life [2,3].

857 Volume 06 Issue 05 May 2026

Corresponding Author: Denisse Sanchez Padilla


https://doi.org/10.47191/ijmscrs/v6-i5-09
https://ijmscrs.com/
https://ijmscrs.com/

Evidence-Based Algorithm for Microtia Reconstruction in The Modern Era: Autologous, Alloplastic, and Prosthetic

Approaches

II. EMBRYOLOGY AND CLASSIFICATION OF
MICROTIA

The external ear develops from six mesenchymal
proliferations known as auricular hillocks, which arise from
the first and second branchial arches between the fifth and
eighth weeks of gestation. These hillocks undergo a
complex process of growth, fusion, and differentiation to
form the mature auricle. Disruptions in this developmental
process may result in a spectrum of anomalies collectively
referred to as microtia. (Figure 1)
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Figure 1. Representative clinical presentation of microtia
illustrating auricular hypoplasia and the spectrum of
deformity severity used for classification and surgical

planning.

The severity of microtia varies widely, ranging from minor
structural abnormalities to complete absence of the auricle
(anotia). The Marx classification system is commonly used
to categorize these deformities into four grades based on
severity. This classification plays a critical role in guiding
reconstructive planning, as it influences both the timing and
type of surgical
A thorough understanding of embryological development is
essential for reconstructive surgeons, as it provides insight
into the anatomical deficiencies present in each case and
helps guide surgical strategy. This embryologic origin
explains the variability observed in clinical presentations
[4,7].

intervention.

I11. AUTOLOGOUS
RECONSTRUCTION
Autologous costal cartilage reconstruction remains the gold
standard technique for microtia repair. The procedure
involves harvesting rib cartilage, typically from the sixth to
ninth ribs, and sculpting it into a three-dimensional
framework that replicates the anatomical structure of the
auricle. (Figure 2)
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Figure 2. Autologous costal cartilage framework carving
and staged auricular reconstruction demonstrating
three-dimensional contour and projection.

Techniques developed by Brent and Nagata have
significantly advanced this field. Brent introduced a
multistage approach, while Nagata refined the technique
into fewer stages with improved projection and contour.
These techniques require meticulous surgical planning and
precise execution.

The primary advantage of autologous reconstruction is its
excellent biocompatibility. Since the framework is derived
from the patient’s own tissue, the risk of rejection or
extrusion is minimal. Additionally, long-term outcomes
demonstrate excellent durability and stability.

However, the procedure is not without limitations. Donor-
sitte morbidity remains a concern, with potential
complications  including  chest wall  deformity,
pneumothorax, and postoperative pain. Furthermore, the
technique requires significant surgical expertise and has a
steep learning curve.

Recent advances include the use of three-dimensional
imaging and computer-assisted planning, which have
improved accuracy and reproducibility. These innovations
have enhanced aesthetic outcomes and reduced
complications. It is widely considered the gold standard due
to durability and biocompatibility [5,6]. (Figure 2)

IV. ALLOPLASTIC RECONSTRUCTION

Alloplastic reconstruction using porous polyethylene
implants (Medpor) has emerged as an alternative to
autologous techniques. This method involves the placement
of a preformed implant beneath a vascularized soft tissue
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flap, typically the temporoparietal fascia. (Figure 3)

* Surgical insertion of PPE 3D framework.
* Implant molding, fixation, and placement.
* Temporoparietal fascia (TPF) flap, Occipital flap, radial
forearm flap and others.
* Full-Thickness Skin Graft.
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Figure 3. Alloplastic auricular reconstruction using
porous polyethylene (Medpor) framework with
temporoparietal fascia flap coverage.

The primary advantage of this approach is the avoidance of
rib cartilage harvest, which eliminates donor-site morbidity.
Additionally, reconstruction can be performed at a younger
age, which may be beneficial for psychosocial development.
However, alloplastic reconstruction carries its own set of
risks. Complications such as implant exposure, infection,
and extrusion remain significant concerns. The success of
the procedure depends heavily on adequate soft tissue
coverage and meticulous surgical technique.

Despite these challenges, advances in implant design and
surgical technique have improved outcomes. Careful patient
selection remains critical to achieving optimal results.
Porous polyethylene frameworks have gained popularity in
selected patient populations [3,9].

V. AURICULAR PROSTHETIC RECONSTRUCTION

Auricular prosthetic reconstruction provides a non-surgical
alternative for patients who are not candidates for surgical
reconstruction or who prefer to avoid surgery. Modern
prostheses are fabricated from high-quality silicone and can
achieve remarkably  realistic aesthetic results.

Retention methods include adhesive systems or
osseointegrated implants, which provide improved stability
and ease of use. Osseointegration has significantly enhanced
patient satisfaction by improving prosthesis retention.

The main advantage of prosthetic reconstruction is the
avoidance of surgical risk. However, limitations include the

need for ongoing maintenance, periodic replacement, and
potential psychological implications of a removable
prosthesis.

This approach is particularly useful in complex cases,
including patients with extensive scarring or previous failed
reconstructions. This modality is particularly useful in
salvage and complex cases [11,12].

VI. COMPARATIVE ANALYSIS OF TECHNIQUES

A comparative analysis of reconstructive techniques
highlights that each modality has distinct advantages and
limitations. Autologous reconstruction offers superior
durability and biocompatibility but requires multiple stages
and carries donor-site morbidity. Alloplastic reconstruction
allows earlier intervention and avoids donor-site
complications but carries a higher risk of exposure and

infection. Prosthetic reconstruction provides excellent
aesthetic outcomes without surgery but lacks permanence.
(Figure 4) (Table 1)

Figure 4. Auricular prosthetic reconstruction showing
preoperative microtia and postoperative implant-
retained silicone prosthesis with realistic aesthetic

outcome.

Clinical decision-making should be individualized, taking
into account patient age, tissue quality, comorbidities,
expectations, and surgeon expertise. Multiple studies
highlight the importance of individualized treatment
selection [1,3,9-12].

VII. DISCUSSION

Microtia reconstruction remains one of the most technically
demanding procedures in reconstructive surgery. The ideal
technique should provide durable, aesthetically pleasing,
and low-morbidity outcomes. Current evidence supports a
tailored approach that integrates patient-specific factors with
surgeon expertise.

The proposed algorithm facilitates decision-making by
providing a structured framework that considers key
variables such as age, tissue characteristics, and patient
preference. Emerging technologies, including tissue
engineering and three-dimensional bioprinting, hold promise
for future advancements. (Figure 5)
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Figure 5. Clinical decision-making algorithm for
microtia reconstruction integrating patient age, tissue
characteristics, and reconstructive options, including

autologous costal cartilage, alloplastic implants, and
prosthetic rehabilitation.
A multidisciplinary approach is essential to optimize
outcomes, involving plastic surgeons, otolaryngologists, and
prosthodontists. No single technique has demonstrated
universal superiority [1-12].

VIII. CONCLUSION

Microtia reconstruction requires a comprehensive and
individualized approach. Autologous, alloplastic, and
prosthetic techniques each have defined roles. An evidence-
based algorithm enhances decision-making and improves
patient outcomes. Continued advancements in technology
are expected to further improve outcomes [13—15].

Table 1. Comparative analysis of microtia reconstruction

techniques.
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