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Abstract 

Background: Residual nasal deformity remains one of the most challenging sequelae in patients with 

repaired cleft lip and palate despite successful primary lip repair and staged maxillofacial reconstruction. 

Definitive correction requires restoration of both nasal aesthetics and structural support. Autogenous 

costal cartilage has become the preferred graft material in severe secondary cleft nasal deformities 

because of its strength, availability, and long-term stability. Secondary cleft rhinoplasty provides 

predictable functional and aesthetic improvement when individualized according to the underlying 

deformity. 
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INTROUCTION 

Cleft lip and palate (CLP) are the most prevalent congenital craniofacial anomalies of the maxillofacial 

region, affecting one in 700 live births worldwide which is characterized by structural deformities that 

significantly impair oral function, facial aesthetics, and psychosocial well-being from childhood through 

adulthood 

Nasal deformities in cleft lip and palate (CLP) patients often become more apparent following primary 

surgical correction. Secondary reconstruction of the cleft nasal deformity—encompassing the skin, 

cartilaginous framework, vestibular lining, and underlying bony base—remains a significant challenge 

for reconstructive surgeons. This complexity arises from several factors, including congenital absence or 

malposition of nasal 

structures, variable individual anatomical development, and scarring from previous surgical 

interventions [1].Although advances in multidisciplinary cleft care have significantly improved 

functional and aesthetic outcomes, residual nasal deformity remains a persistent challenge even after 

successful primary lip repair. Characteristic features include asymmetry of the lower lateral cartilages, 

depressed nasal dorsum, shortened columella, alar base widening, septal deviation, and compromised 

nasal airway. These deformities become increasingly apparent with facial growth and frequently require 

definitive correction following completion of skeletal maturity. 
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To address these challenges, various surgical techniques have been introduced, such as upper and/or 

lower lateral cartilage suspension [2], V–Y chondromucosal composite flaps [3], and cartilage grafting 

utilizing autologous rib or auricular cartilage [4,5,6]. 

Secondary cleft rhinoplasty aims to restore both nasal aesthetics and function by correcting skeletal, 

cartilaginous, and soft tissue abnormalities. Unlike cosmetic rhinoplasty, correction of cleft nasal 

deformity requires extensive mobilization of displaced lower lateral cartilages, reconstruction of the 

septal framework, and structural grafting to achieve long-term stability. The open rhinoplasty approach 

has become the preferred technique because it allows excellent visualization of the distorted anatomy 

and facilitates precise placement of structural grafts. 

Secondary cleft rhinoplasty significantly improves 

 Nasal symmetry 

 Airway function 

 Facial aesthetics 

 Psychological well-being 

 Quality of life 

Early recognition of structural deformities and individualized surgical planning remain essential for 

long-term stability. 

Autogenous cartilage remains the gold standard graft material for secondary cleft rhinoplasty because of 

its biocompatibility and low infection risk. While septal cartilage is commonly used in mild to moderate 

deformities, severe secondary cleft nasal deformities often require costal cartilage owing to its greater 

volume, strength, and ability to provide durable dorsal augmentation. This report describes the 

successful correction of a severe residual cleft nasal deformity in an adolescent female using open 

rhinoplasty with an autogenous sixth-rib costal cartilage graft following staged cleft reconstruction 

 

Case Report 

 An 18-year-old female presented with dissatisfaction regarding nasal appearance following staged 

treatment for unilateral cleft lip and palate. The patient had a history of surgical correction for cleft 

lip and palate 12 years ago. Secondary alveolar bone grafting was done 1 year ago to close the 

alveolar cleft. Le Fort I osteotomy was done 7 months later. Extra-oral examination showed nasal 

deformity, residual scars on the upper lip, wide alar base, asymmetric nostrils. Patient was interested 

in improving her dental and facial appearance. Clinical examination revealed residual cleft nasal 

deformity characterized by dorsal depression, nasal asymmetry, alar cartilage collapse, and residual 

upper lip scarring. Definitive correction was planned using open rhinoplasty with autogenous costal 

cartilage augmentation. 
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Fig 1- Preoperative photographs 

 

Bilateral marginal incisions were given parallel to the caudal edges of lower lateral cartilages. A trans-

columellar incision was made through the thinnest portion of the columella superior to the flaring of the 

medial crura with a V shaped notch at the centre. Skeletonization of the upper and the lower lateral 

cartilages and the nasal dorsum was done. The nasal bones were repositioned into a desirable alignment 

using percutaneous osteotomies. To create a stable framework and to appropriately define the nose tip 

costal cartilaginous graft was harvested from 6th rib of right side. The harvested graft was shaped 

properly to support the nose. After positioning it over the dorsum, a 0.035-inch wire was positioned in 

the middle to secure it. The Interrupted 4-0 catgut sutures were used to seal the marginal incisions, and 

careful closure of the trans-columellar incision included disrupted nylon sutures (3-0). Finally, retainer 

and conformer were placed. 

 

 

 
Fig 2 Skeletonization of the upper and the lower lateral cartilages and the nasal dorsum 
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Fig 3 To create a stable framework and to appropriately define the nose tip costal cartilaginous 

graft was harvested from 6th rib of right side. 

 

 
Fig 4 The harvested graft was shaped properly to support the nose 
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Fig 5 Placement of graft 

. 

Fig 6 Placement of nasal retainer 

 
Fig 7 Post-operative photographs 

 

v 
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Postoperatively, satisfactory correction of dorsal deficiency, improved nasal symmetry, enhanced tip 

definition, and restoration of facial balance were achieved without donor-site or recipient-site 

complications. 

At postoperative follow-up 

 Improved nasal symmetry 

 Better tip projection 

 Increased columellar length 

 Correction of alar collapse 

 Improved airway 

 Excellent wound healing 

 No hematoma 

 No infection 

 High patient satisfaction 

 

Discussion 

Secondary cleft rhinoplasty differs from cosmetic rhinoplasty because multiple anatomical abnormalities 

coexist, including cartilage malposition, septal deviation, maxillary deficiency, scar contracture, and soft 

tissue asymmetry. Open rhinoplasty provides direct visualization, enabling complete mobilization of 

displaced lower lateral cartilages and accurate placement of structural grafts. Numerous authors 

recommend septal cartilage as the first graft choice because of its availability and minimal donor-site 

morbidity. In cases of insufficient septal cartilage, auricular or costal cartilage may be used. Structural 

grafting with a columellar strut improves nasal tip support and projection, while alar batten grafts reduce 

collapse of the external nasal valve. Recent literature emphasizes restoration of both nasal function and 

aesthetics rather than cosmetic correction alone. The present case achieved satisfactory correction of 

nasal asymmetry with stable postoperative outcomes. 

Hafezi et al. used autologous rib cartilage fashioned into spreader and inlay grafts, achieving acceptable 

aesthetic outcomes [4]. An et al. used diced costal cartilage in combination with spreader and columellar 

strut grafts to correct alar asymmetry in secondary cleft rhinoplasty [7] 

Secondary rhinoplasty provides both aesthetic and functional improvements in CLP patients. Multiple 

authors advocate the use of autologous rib cartilage as the ideal grafting material in these cases 

[8,9,10,11]. The indications are severe nasal projection deficiency, inadequate septal cartilage, and the 

need for large cartilage volumes. Rib cartilage offers strong structural support, resists scar contracture, 

and is readily available in sufficient quantity [1]. In our case report, sixth-rib cartilage was used 

consistently to ensure safety and compatibility due 

to its autologous nature [12] 

Despite its advantages, the use of rib cartilage is not without challenges. Potential issues include the 

need for additional grafts, risk of pneumothorax, postoperative pain, warping, and visible chest wall 

scarring [13]. In our study, the patient did not require supplemental grafts, 

and there was no instance of pneumothorax or cartilage warping during follow-up. Postoperative pain 

was adequately managed. 

 

Conclusion 

Open secondary rhinoplasty using an autogenous costal cartilage graft provides reliable structural suppo- 
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rt and predictable aesthetic improvement in patients with severe secondary cleft nasal deformity after 

comprehensive cleft reconstruction. This technique offers durable long-term correction while 

minimizing graft-related complications. 

 

Informed Consent 

Written informed consent was obtained from the patient for publication of this article and accompanying 

images. 
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