ORIGINAL RESEARCH PAPER Volume - 14 | Issue - 11 | November - 2025 | PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH

BEYOND THE BONE: CUTTING-EDGE HYBRID TECHNIQUES FOR
CRANIOFACIAL MICROSOMIA

[Plastic Surgery J

Dr. Saurabh Gupta Senior Resident, Department Of Plastic Surgery, SMS Medical College, Jaipur.

Dr. Sunil Srivastava Senior Professor, Department Of Plastic Surgery, SMS Medical College, Jaipur.

Dr. Samridhi
Gupta
Dr. Shubham Rani Senior Resident, Department Of Plastic Surgery, SMS Medical College, Jaipur.

ABSTRACT

Background: Craniofacial microsomia (CFM) is a congenital condition characterized by mandibular and soft tissue hypoplasia, resulting in
significant functional and aesthetic impairments. Conventional treatment modalities often inadequately address the complex interplay of skeletal
and soft tissue deficiencies, necessitating advanced multimodal and hybrid surgical approaches. This study aims to evaluate the efficacy of
combining multiple reconstructive techniques tailored to disease severity for optimal functional and aesthetic outcomes. Methods: A prospective
cohort of patients with CFM underwent individualized surgical management, incorporating mandibular distraction osteogenesis, costochondral
grafting, fat grafting, and temporalis fascia flaps according to severity classification. Outcomes were assessed based on facial symmetry, occlusion,
functional improvement, complication rates, and patient satisfaction over a long-term follow-up period. Results: All patients experienced marked
improvements in facial symmetry, occlusal relationships, and masticatory function. Fat grafting reliably restored soft tissue volumetric deficits
with minimal adverse effects. Distraction osteogenesis effectively addressed mandibular hypoplasia in moderate (Type M2A) cases by promoting
mandibular lengthening and bone regeneration. Costochondral grafting provided robust structural support in severe (Type M3) deformities, while
adjunctive temporalis fascia flap coverage significantly reduced graft resorption rates. Combined hybrid reconstructive techniques yielded
synergistic benefits in craniofacial contour restoration, with 92% of patients reporting high satisfaction. Minor complications included graft
resorption in 8% and transient facial asymmetry in 12% of cases, all manageable non-surgically. Additionally, 27% required secondary
orthognathic surgery for occlusal refinement. Conclusion: Hybrid surgical techniques that integrate distraction osteogenesis, costochondral
grafting, fat grafting, and temporalis fascia flaps provide comprehensive, patient-specific management for CFM, resulting in improved long-term
functional and aesthetic outcomes. Adoption of multimodal approaches tailored to disease severity can optimize craniofacial reconstruction and
enhance quality of life in this challenging patient population.
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INTRODUCTION

Craniofacial microsomia (CFM) is a complex congenital
malformation characterized primarily by unilateral mandibular
hypoplasia accompanied by soft tissue deficiencies, ear anomalies, and
occasionally facial nerve involvement. The heterogeneity of CFM
presentations necessitates a tailored surgical approach to address both
functional impairments (mastication, occlusion, airway) and aesthetic
deformities (facial asymmetry, soft tissue scarcity). Traditional
monomodal interventions often fail to comprehensively restore
anatomic and functional deficits, particularly in moderate to severe
cases. Recent advances advocate for hybrid reconstructive techniques
combining bony and soft tissue procedures to achieve optimal
outcomes.

MATERIALSAND METHODS

We conducted a longitudinal study involving patients diagnosed with
various severities of CFM based on clinical and radiographic
classification systems (e.g., OMENS). Treatment paradigms were
customized according to deformity grade: mandibular distraction
osteogenesis (MDO) for moderate mandibular lengthening,
costochondral grafting for severe mandibular reconstruction,
autologous fat grafting for soft tissue volumetric restoration, and
temporalis fascia flaps to reduce graft resorption and improve flap
viability. Postoperative outcomes were measured using standardized
facial symmetry indices, occlusal evaluation, functional assessments,
and validated patient satisfaction surveys. Complications and the
necessity for secondary procedures were documented over a minimum
2-year follow-up.

RESULTS

- All patients showed statistically significant improvement in facial
symmetry and occlusal relationships postoperatively.

- Fat grafting demonstrated effective volumetric restoration with low
complication rates.

- Distraction osteogenesis successfully lengthened the mandibular
ramus in Type M2A deformities, with good bone consolidation.

- Costochondral grafts provided critical structural support in Type M3
cases; adjunctive temporalis fascia flap coverage substantially
mitigated graft resorption.

- The combined hybrid approach resulted in 92% patient satisfaction.

- Minor graft resorption occurred in 8% and transient asymmetry in
12%, both managed conservatively.

- Twenty-seven percent of patients underwent elective orthognathic
revisions for occlusal fine-tuning.

Review Of Literature

Craniofacial microsomia (CFM), also known as hemifacial
microsomia, is the second most common congenital craniofacial
anomaly after cleft lip and palate [1]. Its etiology is complex, attributed
to vascular abnormalities, Meckel's cartilage damage, and disruptions
in cranial neural crest cell development, compounded by genetic and
environmental factors [1][2]. Manifestations commonly include
mandibular hypoplasia, ear anomalies (microtia, anotia), soft tissue
deficits, and facial nerve involvement.

Diagnostic frameworks such as the OMENS system (Orbit, Mandible,
Ear, Nerve, Soft Tissue) are widely endorsed, providing a
comprehensive assessment of facial anomalies. Modern literature
advocates newer modifications and supplemental criteria (FACIAL,
ICHOM) to refine objective diagnosis and guide treatment
stratification [2][3].

Contemporary management has evolved from single-modality
interventions to individualized, hybrid surgical protocols. Distraction
osteogenesis has a well-established role for mandibular lengthening,
with recent systematic reviews demonstrating its efficacy in improving
airway patency as reflected by
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Case-1-Intra-Op CASE 2-POST-OP
Left hemifacial soft tissue atrophy planned for fat grafting and along
with PRP injected over the left face until adequate bulk achieved. Post
operative follow up shows aesthetic facial symmetry.

CASE-3
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Preoperative assessment shows the mandibular hypoplasia involving
ramus, along with soft tissue deficiency. Intraoperatively marking of
deficient segment and iliac cortico-cancellous bone graft harvested.
Fat graft harvested from right thigh and allowed to sediment. Bone
wrapped in TP fascia and fixed with screws, and fat graft treated with
PRP and injected over the right face.
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Right mandibular hypoplasia type 1IB planned for vertical ramus
osteotomy and achieving bone lengthening with distraction
osteogenesis. After 8 months of treatment and follow up patient
achieved with adequate ramus height and treatment of occlusal cant.
increased postoperative SpO2 and reduced apnea-hypopnea index[4].
Costochondral grafts are recommended for severe cases requiring
robust structural support, showing reliable growth and integration
when coupled with vascularized soft tissue flaps such as the temporalis
fascia[5][6].

Autologous fat grafting has gained prominence for soft tissue volume
restoration, with studies reporting durable results and low resorption
rates in craniofacial microsomia reconstruction[7]. The literature notes
that mean fat graft retention can range between 67-83% with staged
protocols[8].

Amultidisciplinary approach is universally advocated. Recent reviews
emphasize the importance of integrating orthodontic, maxillofacial,
reconstructive, and psychosocial care for comprehensive
rehabilitation and social adaptation of affected children[1][9][3][10].
European guidelines recommend biannual screening for associated
breathing difficulties and standardized patient-reported outcome
measures to improve quality of care[3].

While hybrid techniques have advanced aesthetic and functional
results, challenges persist in minimizing graft resorption, achieving
symmetry during growth, and preventing secondary anomalies. Long-
term studies highlight the need for individualized timing of
interventions and ongoing postoperative follow-up to mitigate
complications and optimize quality of life[2][4].

DISCUSSION

The integration of multimodal surgical techniques addresses the
multifactorial challenges posed by CFM by synchronizing bone and
soft tissue reconstruction. Mandibular distraction osteogenesis
facilitates skeletal lengthening while preserving growth potential and
minimizing donor site morbidity. Costochondral grafts remain
indispensable for severe mandibular defects, providing osteochondral
units with growth capabilities. Fat grafting offers a minimally invasive
option for soft tissue augmentation with enduring volumetric
retention. Temporalis fascia flaps serve as vital adjuncts for enhancing
graft survival and contour restoration. Hybrid approaches demonstrate
synergistic effects, improving functional outcomes and aesthetics, as
corroborated by high patient satisfaction rates and low complication
profiles. The need for secondary orthognathic procedures aligns with
current consensus favoring staged reconstructive protocols.

CONCLUSION

Multimodal hybrid reconstruction harnessing distraction
osteogenesis, costochondral grafts, autologous fat grafting, and
temporalis fascia flaps constitutes a robust, patient-tailored strategy to
overcome the complex deformities inherent to craniofacial
microsomia. This approach offers substantial functional restoration
and aesthetic enhancement with acceptable complication rates,
thereby improving patient quality of life. Continued refinement of
surgical techniques and long-term outcome monitoring are essential to
further optimize management paradigms in this challenging
congenital anomaly.
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