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Summary

The reconstruction of the palate has been a challenge for the reconstructive surgeon, due to the multiple complications that arise, such as infection, dehiscence, 
and fall of the fl ap used. We present the description of a new radial free fl ap fi xation technique, commonly used for this type of reconstruction. This transosteal fi xation 
technique prevents dehiscence and fl ap descent in all cases performed, by combining two widely used procedures, the radial free fl ap, and the Lefort I osteotomy, with 
excellent results.
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Introduction

The palate comprises bone, and muscular parts, suspended 
between the oropharynx and the nasopharynx. The hard palate 
formed by bone originates from a fusion in the midline of the 
palatal processes of the maxilla and the horizontal processes of 
the palatine bone. The mobile, muscular part is the soft palate 
wrapped in mucous membranes. In their entirety, they make 
up a supporting structure for the middle third of the face which 
separates the oral cavity, the antral, and the orbital cavity, 
being a support for the eyeballs, lower eyelids, cheeks, lips and 
nose. It plays an important role in maintaining the physiology 
of speech, swallowing, and chewing [1].

Most acquired defects in the palate correspond to secondary 
defects because of oncological resections of the head and neck 
[2]. Inadequate management of these defects leads to solid and 
liquid food leaks into the nasal cavity, swallowing dysfunction, 
alterations in chewing, hypernasality, velopharyngeal 
incompetence, and loss of support for the soft tissues of the 
middle third of the face [3]. Surgical procedures and prostheses 
can be used alone or together, for their reconstruction and 
rehabilitation, depending on the size, location of the defect in 
the palate, and the basic medical condition of each patient [4].

Therefore, it is necessary to create new surgical techniques 
or a combination of existing ones, to optimize the results of 
the reconstruction of palatal defects, especially those defects 
considered large and that affect swallowing and language 
functions. This work is an effort to achieve this goal.

Background

The objectives of reconstruction are to separate the oral 
and sinunasal cavities, reestablish adequate nasal breathing, 
and normalize chewing, swallowing, and speech [5]. Prosthetic 
restoration with obturators was for a long time considered the 
best method for the “reconstruction” of defects in the hard 
palate, separating the oral cavity, maintaining a seal against 
the mucosa, and allowing intelligible language and better 
swallowing [6].

The size of the palatal defect to be reconstructed defi nes the 
method to be used and, at the same time, is the most important 
factor for the presentation of postoperative complications that 
may arise, in addition to determining the degree of functional 
impairment for each patient.

Large defects are associated with a poor functional 
prognosis with prostheses [7], where the soft tissue available 
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for prosthesis support decreases, with persisting speech 
disturbances, regurgitation of solids and liquids towards 
the nasal cavity, and diffi culty maintaining the hygiene of 
the cavity generated by maxillectomy, and the need to make 
repeated adjustments to the prostheses because of changes in 
size and shape of the defect in the palate [8].

Multiple surgical procedures have been described for palate 
reconstruction, palatal mucosa fl aps, fl aps from oral cavity 
tissues, such as the buccinator muscle fl ap [9], fl aps based on 
facial vessels [10], pharyngeal fl aps [11] and uvulopalatal fl aps, 
among others, with inconsistent results, because of the limited 
availability of tissues and the permanent contamination from 
the exposed nasal cavity and maxillary sinus [12].

Microsurgical techniques have made it possible to transfer 
the tissues with complete defect obliteration, achieving 
adequate functional reconstructions in most cases [13]. 
Moreno, et al, propose reconstruction with free microvascular 
fl aps for defects greater than 50% of the palate, or anterior 
palate defects with canine involvement [14]. Genden, et al. 
demonstrated that reconstruction with free fl aps improves the 
quality of life, even in patients with defects less than 50% [15].

Free, scapular tip [16], latissimus dorsi, and anterolateral 
thigh (ALT) [17,18] fl aps have been described, obtaining good 
postoperative results [19]. The radial free fl ap has been widely 
used in the reconstruction of soft palate defects, because of its 
pliability, thinness, and ability to allow multiple forms [20-
22]. Roh, et al, have used this fl ap together with the palmaris 
longus muscle tendon to perform a functional reconstruction 
by repairing the levator band mechanism [23]. H. Lim. et al, 
concluded that the radial free fl ap is especially suitable in this 
type of reconstruction, thanks to its thinness, fl exibility, and 
the ability to maintain a constant volume and surface area over 
time, allowing adequate mobility of the oral and oropharyngeal 
structures rebuilt [24].

Jeong, et al. report frequent complications when performing 
this fl ap, with distortion and dehiscence, because of its weight, 
continuous tongue movements, the force of gravity, and 
bacterial contamination from the sinonasal cavities [25]. To 
avoid these complications, the obturator as a splint has been 
used, acting as a support, and avoiding fl ap descent, as well as 
slit-shaped fenestrations at the level of the midline of the hard 
palate [26] and use of the Palmaris longus tendon, included in 
the radial fl ap, as a suspension [27,28].

Materials and methods

We defi ne palate defects into 3 groups based on the 
classifi cation proposxed by Roh, et al. [23]. Group I defect 
involved up to one-fourth of the soft palate and/or the 
ipsilateral lateral pharyngeal wall. Group II defect involved 
up to one-half of the soft palate whether including the uvula. 
Group III defect involved more than three-fourths of the soft 
palate and always included the uvula and/or lateral pharyngeal 
wall.

To date, this surgical technique has been performed in 
6 patients with palatal defects classifi ed in Groups II and 
III, (Table 1) (Figure 1). All patients and their relatives were 

suffi ciently informed of the nature of the surgical intervention, 
surgical techniques widely used by the senior authors, 
the possible results, and complications, and signing the 
corresponding informed consent.

The technique is the combination of two known surgical 
procedures described many years ago for different indications, 
Lefort I osteotomy and free radial fl ap (Figure 2). The fi rst step 
is the realization of a conventional Lefort I osteotomy of the 
maxilla (Figure 3), separating the two bone segments enough 
to then interpose the fl ap. At the same time with other surgical 
teams or in a second step, conventional harvesting of the 
radial free fl ap with dimensions according to the size of the 
maxilla and length of pedicle at least 12 cm, so as not to have 
diffi culty when performing the microvascular anastomosis in 
the recipient vessels, which for all our patients was performed 
in the facial vessels. The third step, is de-epithelialization of 
the skin island, except for the segment that corresponds to the 
dimensions of the palatal defect to be reconstructed. Fourth 
step, pedicle division in the antebrachial area, transposition of 
the fl ap and placement between the two portions of the maxilla 

Figure 1: Types of treated palatal defects.

Table 1: Patients treated with Transosteal Radial Free Flap technique for palate
Reconstruction.

Patient Age Gender Classifi cation defect Cause

1 51 Male Group ll Weapon injury

2 49 Female Group ll Tumor resection

3 68 Male Group lll Tumor resection

4 42 Male Group lll Tumor resection

5 51 Male Group lll Tumor resection

6 22 Female Group ll Lip Palate cleft sequelae

Figure 2: Design and dissection of the free radial fl ap.

Figure 3: Classic Lefort I osteotomy.
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(Figure 4), leaving the edges of the fl ap “trapped” between 
the bone segments, making their replacement (Figure 5) and 
fi xation with osteosynthesis material, taking care that the 
pedicle is not compressed, thus allowing its stable and fi xed 
suspension. The fi fth step is microvascular anastomoses to 
chosen receptor vessels and closed incisions. It is unnecessary 
to leave intermaxillary fi xation on, a soft diet for at least 4 to 6 
weeks until adequate bone healing has been achieved.

Results

With at least 1 year follow-up, all patients got satisfactory 
results in terms of fl ap survival, adequate swallowing, and 
intelligible language (Figure 6). No patient presented fl ap 
descent that interfered with chewing, oral breathing, or 
swallowing. In one patient there was small anterior dehiscence 
that was easily solved, with repositioning of the fl ap. In all cases 
was obtained adequate healing to the adjacent tissues, and 
avoiding the possibility of shedding, is the main complication 
in this kind of reconstruction.

Discussion

The successful reconstruction of defects at the hard and 
soft palate remains a reconstructive challenge, which depends 
on the size and extent of the defect [29]. For most authors, it 
requires a functional reconstruction of the palate for normal 

speech and swallowing. This reconstruction must consider the 
need for bone or soft tissue support and separation of the nasal 
and oral cavities.

Multiple methods have been described for the closure of 
defects after oncological resections, such as the latissimus 
dorsi, rectus abdominis, and the radial free fl ap, with or 
without bone reconstruction. The prosthetic fi lling has long 
been considered the method of choice for small to medium 
defects, but microsurgical reconstruction has shown superior 
speech and swallowing results for extensive or anterior 
defects. As mentioned above, microsurgical reconstruction has 
been shown to improve the quality of life, unlike prosthetic 
rehabilitation, even in patients with small and medium defects 
[30].

The radial fl ap is a thin, moldable fl ap that is suitable for 
oral and oropharyngeal defects. It can keep a consistent volume 
and surface over time. Although it may be a favorite method 
of choice, a successful reconstruction can be disturbed by 
a lowering of the fl ap from the position because of a lack of 
fi xation support [31].

In this article, we propose a new surgical technique for free 
radial fl ap suspension by means of train steal fi xation using 
a Le Fort I osteotomy. It protects the free radial fl ap from 
tongue mobility and reduces contact with salivary production. 
It achieves a greater seal of the oronasal fi stula created by the 
oncological resection, thus allowing restoration of phonatory 
and swallowing functions.

Adequate experience is required in performing maxillary 
osteotomies and microsurgical free fl aps, to achieve a 
successful combination with good results.

We think that the main indication for this surgical 
technique is defects of more than 50% of the palate, without 
maxillary defects. Contraindications would be in patients with 
comorbidities that limit the performance of free fl aps and 
previous maxillary surgeries.

Conclusion

The size and extent of the palate defect palate are the best 
predictors of speech and swallowing. Prosthetic rehabilitation is 
a choice for small and medium palate defects, yet microsurgical 
reconstruction provides better speech and swallowing, allowing 
better support and long-lasting outcomes. This approach is 
repeatable in the same way or with different fl aps. 

This article is limited by the small number of patients, 
although excellent results were obtained in all cases, which is 
why we consider it to be a good alternative for reconstruction 
in this type of defect. We need further studies with more 
patients undergoing this procedure with longer-term follow-
ups to offer better and more consistent conclusions of this new 
proposal.
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