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Caso clínico

Nasal floor suspension in secondary bone grafting in 
unilateral cleft repair: technical note
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A B S T R A C T

Introduction: One of the most important surgical steps in secondary alveolar bone grafting 

of the repair of the nasal floor. Proper separation of the nasal and oral mucosa is of utmost 

importance in order to provide sufficient and adequate space for the bone graft to be placed. 

A “pocket” is created where the nasal mucosa represents the “roof” and the oral mucosa the 

“floor”. This pocket will host the bone graft which will regenerate bone in the cleft in order 

to offer proper bony support for future orthodontic treatment and rehabilitation. Watertight 

and accurate suture of the nasal mucosa is a decisive step in this surgical technique, so as 

to avoid prolapse of the nasal floor into the graft space which will hamper bone graft intake. 

Technical note: We present a technical modification where the nasal mucosa is sutured to the 

maxillary bone with absorbable sutures to keep the nasal floor in proper suspension and 

avoid prolapse into the graft.

Conclusions: This is a simple technique that helps improve the symmetry of the nasal fossa and 

maintains the nasal floor in proper tension to avoid prolapse of soft tissue within the graft, 

enhancing bone formation. It is important to use this technique alongside with a membrane.
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R E S U M E N

Introducción: Uno de los pasos quirúrgicos más importantes en el injerto óseo alveolar secun-

dario es la reparación de la fosa nasal. La separación adecuada de la mucosa nasal y oral es de 

suma importancia para proporcionar un espacio suficiente y adecuado para la colocación del 

injerto óseo. Se crea un “bolsillo” donde la mucosa nasal representa el “techo” y la mucosa oral 

Técnica de suspensión de la fosa nasal en injerto óseo secundario 
en fisura alveolar unilateral: nota técnica

Palabras clave:

Suspensión fosa nasal, hendidura 
alveolar, injerto óseo secundario.
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INTRODUCTION

The primary goal of cleft care is to find balance between 
optimal functional results and aesthetics while minimizing 
surgical interventions and complications. Early treatment of 
cleft anomalies is associated with an improvement in swal-
lowing, hearing and speech impediments compared to other 
cleft patients1, but can be linked to facial bony growth distur-
bances. The timing of the alveolar bone graft is quite variable 
but is most often related to the development of the maxillary 
canine root2. 

Secondary alveolar bone grafting (SABG) was first described 
by Boyne and Sands in 19723 and has since become a standard 
procedure in most centers. The alveolar cleft is repaired by 
reconstructing both the nasal and oral mucosal linings to create 
space for a cancellous bone graft and close the oronasal fistula. 

One of the most feared complications of SABG is wound 
dehiscence and bone graft exposure, which can hamper graft 
survival. Thus, the surgical technique should focus on creating 
a watertight bone graft pocket to avoid bone contamination. 

In this technical note we describe a new bone-anchored 
suspension of the nasal floor in SABG that aims to enhance 
bone graft uptake by ensuring a watertight closure, whilst 
minimizing the risk of secondary fistula and improving sym-
metry of both nasal fossa.

TECHNICAL NOTE

First the incision is marked and mucoperiosteal flaps are 
raised. The tissue within the alveolar cleft is dissected sepa-
rating the nasal and palatal mucosa junction, creating a space 
for the bone graft. The nasal floor mucosa is identified and 
used to reconstruct the nasal plane that will become the roof 
of the pocket. It is dissected and reflected into the nose, out 
of the cleft and closure of the nasal floor and oral mucosa is 
performed using simple interrupted absorbable 4-0 polyglactin 
suture. This suture should be accurate and tension-free. 

Once the pocket is ready, the bony defect is packed with 
cancellous bone chips from a donor site previously harvested 
(generally iliac crest). Finally, the periosteum of the lateral 

mucoperiosteal flap is scored to allow a tension-free advance-
ment and hermetic closure without tension. 

We propose the following technical modification where the 
nasal mucosa is suspended to the anterior maxilla to keep 
adequate tension. First, a hole is made with a towel clip (Fig-
ure 1) in the bone segment either medial or lateral to the cleft, 
above the root apex and 3 to 4 mm from the cleft edge. Then an 
absorbable 3.0 suture is passed from the most anterior part of 
the bigger segment of the previously sutured nasal floor muco-
sa flap to the hole in the bone, including the previous suture 
in the loop, and knotted (Figures 2 and 3). Then, a collagen 
membrane is placed and the gap is filled with the cancellous 
bone graft under a thin cortical plate. A postoperative CBCT is 
always performed to asses the result of the SABG.

DISCUSSION

Secondary alveolar bone grafting aims to close the oronasal 
fistula and obtain anatomical tissue continuity in the alveo-
lar process of the maxilla, which allows the dental arch to be 
stabilized4. 

The success rate reported for the alveolar bone graft is 
84-91 % among different authors5 and has been associated to 
the eruption status of the canine at the cleft, being greatly 
improved when the surgery is performed before the dental 

Figure 1. Towel clip used to perforate the bone. 

el “suelo”. Este bolsillo albergará el injerto óseo que regenerará el hueso en la hendidura para 

ofrecer un soporte óseo adecuado para futuros tratamientos de ortodoncia y rehabilitación. La 

sutura hermética y precisa de la mucosa nasal es un paso decisivo en esta técnica quirúrgica, 

para evitar el prolapso del suelo nasal hacia el espacio del injerto, lo que dificultará la super-

vivencia del injerto óseo.

Nota técnica: Presentamos una modificación técnica donde se sutura la mucosa nasal al hueso 

maxilar con suturas reabsorbibles para mantener el suelo nasal en suspensión adecuada y 

evitar el prolapso hacia el injerto.

Conclusiones: Se trata de una técnica sencilla que ayuda a mejorar la simetría de la fosa nasal 

y mantiene el suelo de la fosa en la tensión adecuada para evitar el prolapso de tejido blando 

dentro del injerto, favoreciendo la formación ósea. Es importante utilizar esta técnica junto 

con una membrana.
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eruption. The study by Jia et al.6 showed no signifi cant differ-
ence between unilateral and bilateral cleft as long as it was 
performed previous to dental eruption.

From a technical standpoint, closure of the nasal mucosa in 
the roof of the pocket is the most demanding part of second-
ary alveolar bone grafting. Without bone grafting, the nasal 
fl oor would prolapse and contact with the palatal mucosa 
fl oor. Furthermore, a water-tight isolation of the graft from 
the nasal and oral cavities is needed to improve graft survival 
and reduce complications and fi stula formation.

The addition of a thin piece of cortical bone at the level of 
the nasal fl oor during the alveolar cleft repair has been previ-
ously reported and allows separating the nasal mucosa from 
the cancellous bone graft7. This offers support to the nasal 
plane and avoids displacement of the cancellous bone graft 
in the nasal cavity.

In this technical note we propose a bone-suspension tech-
nique of the nasal fl oor to the anterior maxilla to keep ade-
quate tension of the nasal plane and improve graft survival. 
Thus, the nasal fl oor is elevated to reach a symmetric height to 
the contralateral side and the alveolar cavity is ready to allow 
the placement of a thin cortical bone to become the roof of the 
bone graft, which helps protect its integrity.

With this technical modifi cation we move the nasal fl oor 
suture away from the graft to minimize the risk of postopera-
tive dehiscence and the consequent fi stula, which can ulti-
mately lead to contamination and loss of the graft. Also, by 
applying proper tension to the nasal fl oor, soft tissue redun-
dancy and prolapse into the cleft is reduced and nasal fossa 
symmetry is improved. With the conventional technique pro-
lapse of the nasal fl oor can hamper graft survival and reduce 
the likelihood of success. 

With this bone-anchored suspension, we believe we can 
improve results in secondary alveolar bone grafting. We also 
suggest that it is important to combine this technique with 
the use of a collagen membrane for further isolation of the 
graft and the use of a cortical plate for better nasal fl oor 
projection. 

Although sometimes there can be a higher amount of 
fi brous tissue within the cleft, our philosophy is to be conser-
vative with the amount of resected tissue which will become 
the oral and nasal lining. Additionally, resection or electro-
cautery of the ipsilateral inferior turbinate may sometimes be 
necessary to allow proper elevation of the nasal fl oor without 
increasing the risk of nasal congestion or future nasal respira-
tory diffi culties.

A very similar procedure was previously reported by an 
Iranian group as a maneuver to provide a stable base for local 
nasal flaps in cases with anatomical difficulties involved 
and wider nasal mucosa defects, around 8.4 % of the cases 
described8. The reasoning behind our bone suture note would 
be about restoring symmetry and rejecting soft-tissue invasion 
rather than a maneuver designed to provide tissue to cover a 
defect when necessary.

As of limitations to this technique, the bone-anchoring 
nasal fl oor suspension may limit the overall vertical dimen-
sion of the graft if excessive tension is applied. Also, the 
conclusions drawn in this paper are merely clinical since no 
observational study has been performed. A clinical series com-
paring this new technique to the conventional one should be 
performed to analyze different outcomes such as volume of 
graft survival, bone resorption, the presence of postoperative 
fi stula and the need for a second SABG procedure to stablish 
fi rm conclusions.

We believe nasal fl oor suspension in SABG is a simple and 
feasible technical modifi cation that can offer better results 
and should be considered to enhance bone regeneration and 
minimize the risk of oronasal fi stula formation. Further stud-
ies and case series are needed to stablish its validity. 
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