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ABSTRACT

Introduction: The alar cinch techniques are used in order to control the alar base widening
following Le Fort | surgeries. Three main alar cinch techniques include classic, Shams-Kalantar and
modified techniques. There is scarcity of scientific literature regarding the modified technique
therefore, this review was conducted to assess the photographic changes in the alar base width
following Lefort | osteotomy using the modified Cinch technique.

Methods: Literature search was performed using the “Modified”, “alar base”, “Lefort | osteotomy”
keywords in the Web od Science, PubMed and Scopus databases. Articles published between
2010 till Jun 2019 were included in the study. Identified articles were screened based on inclusion
and exclusion criteria by two researchers independently and the identified articles were discussed
afterwards.

Results: The search yielded 7 articles in English language. The findings of all the included studies

*Corresponding author: E-mail: Drmo_mortazavi@yahoo.com



Momeni and Mortazavi; JPRI, 28(3): 1-9, 2019; Article no.JPRI.49885

revealed that the modified technique was as effective as the classic and Shams-Kalantar
techniques. Furthermore, it was reported that the modified technique was more effective in
controlling the alar base width in case of alar base flaring.

Conclusion: The findings of this review revealed that the modified cinch technique was more
effective compared to other techniques. In conclusion, the advantages of the modified technique
including better control of the alar base width and improved patient satisfaction following
orthognathic surgery out power its disadvantages.

Keywords: Modified; alar base width; lefort | osteotomy.

1. INTRODUCTION

Lefort | osteotomy is the most common type of
surgery in the field of orthognathic surgery [1].
The secondary nasolabial changes following
Lefort | osteotomy are well identified and include
widening of the alar base, upturning of nasal tip,
thinning and straightening of the upper lip [2].
The most common indication for Lefort |
osteotomy is correction of hypoplastic maxilla in
class Il skeletal malocclusion [3]. The alar base
tends to widen in Lefort | osteotomy due to the
incision of the soft tissue and dissection of
paranasal musculature. Cinch suture of the alar
base helps control the unfavorable changes in
the alar base soft tissue and maxillary movement
following Lefort | osteotomy [4]. Different clinch
techniques, including classical technique,
Shams-Kalantar and modified techniques, exist
for the controlling of the alar base width. In the
classic technique, unabsorbable suturing takes
place in fibroareolar tissue under both alae
intraorally using the Adson tissue forceps
(Figure-of-1) while the nasofacial fold is pressed
from the outside of the mouth [5-6]. The Shams-
Kalantat technique is a more controllable
accurate technique compared to the classic
technique. In the Shams-Kalantar technique the
suture passes by an incision inside the mouth
through the fibroareolar tissue and para-alae
musculature passing the inferolateral border of
the alar skin fold and reinserted back into the oral
cavity through the same puncture site and is tied
to the suture with the same procedure from the
other side in the midline. A slight overcorrection
is recommended in Shams-Kalantar technique as
there is a predictable postoperative relapse due
to the resolution of edema and muscular tension
[7]. The modified technique is a new technique
that is implemented by creating a hole in the
infrolateral border of the piriform rim [8].

Various studies have been conducted on the
Shams-Kalantar technique. For instance, in a
study by Westermark et al. (1991), the cinch
suture was found to be effective in controlling

alar base flaring in 123 patients who underwent
Lefort | osteotomy [9]. In a study by Rauso
(2009) the classic technique was compared with
the Shams-Kalantar technique and found that the
post-operative alar base width changes were
less in Shams-Kalantar technique compared to
the classic technique [10]. In contrast, few
studies have assessed the effectiveness of
modified cinch technique, therefore this review
was conducted to assess the photographic
changes of alar base width using modified cinch
technique following Lefort | osteotomy.

2. METHODS

Objective: This narrative review was conducted
to assess the photographic changes in alar base
width using the modified cinch technique
following Lefort | osteotomy.

Search strategy: The keywords that were used
in this study included “modified”, “Lefort |
osteotomy” and “alar base”. The Web of science,
PubMed and Scopus databases were searched
and articles published from 2010 till Jun 2019
were included in the review.

Inclusion criteria: In order to select articles, the
titltes were first screened based on relevance to
the objectives. Then the abstract of the articles
with relevant titles were assessed for relevance
with the objectives of the review, including the
assessment of modified cinch technique, and the
relevant articles were included in the review.

Exclusion criteria: Articles with irrelevant title,
incomplete methodology, or studies that were
published as abstract as well as duplicate articles
were excluded from the review.

Data extraction: Two independent reviewers
screened the articles based on inclusion and
exclusion criteria. The identified articles were
then shared and the number of articles were
finalized after discussion between reviewers. The
findings of the studies were then categorized
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based on orthognathic surgery, Lefort |
osteotomy definition and the cinch technique
used, including modified technique following
Lefort | osteotomy. Finally, the findings of the
studies were summarized in a table.

3. RESULTS

The primary search yielded 45 articles, among
which 7 articles were relevant to the topic and
thus were included in the review.

3.1 Orthognathic Surgery

Orthognathic surgery is a corrective surgery for
deformities in the jaw and teeth. In orthognathic
surgery the corrections are made to the jaw
skeleton [11] The term orthognathic has
originated from the Greek word “Orthos” meaning
“to correct” and “Gnathic” meaning “jaw”. This
surgery is performed by an oral and maxillofacial
(OMS) surgeon and an orthodontist in hospital
setting in order to reposition the jaw by means of
surgical plates or frames, screws and wires [12-
13]. The main goal for this surgery is to correct
severe jaw and tooth malformations, that result in
difficulties in daily living tasks including speech,
mastication or sleep [14]. Due to these
difficulties, patient might experience chronic head
ache, pain in temporomandibular joint (TMJ) and
periodontal complaints. The duration of
orthognathic surgery is between one and three
hours [15]. The surgery duration is timed after
reaching the predicted alignment of the teeth.
This surgery requires general anesthesia, which
adds to the complications if the surgery including
pain, swelling, bleeding, infection and reactions
to anesthesia. Theoretically, skeletal and gum
injuries as well as paresthesia are among the
probable complications of orthognathic surgery.
Patient is usually hospitalized for one or two days
following orthognathic surgery followed by a 6-
week recovery period at home. Although in most
cases occlusion is recovered, mandibular range
of motion might be temporarily or permanently
restricted due to jaw fixation and surgical trauma
[16-17].

3.2 Definition of Lefort | osteotomy

Lefort | osteotomy is the most common
orthognathic surgery. Lefort | permits the
movement of upper jaw in three planes and
might be performed alone or in combination with
mandibular osteotomy to correct dentofacial
malformations [18]. In 1901 Rene Le Fort
described the maxillary fracture planes and

categorized them into three classes. In Le Fort
type | fracture, the fracture line separates maxilla
from the piriform and anterior wall of sinuses and
pterygoid plates. Type Il Le Fort fracture, also
called pyramidal fracture, includes maxilla, nasal
structure and inferior rim while type Il Le Fort
fracture includes maxilla, nose, orbit and
zygoma, which indicate complete midface
separation from base of skull [19].

The first maxillary osteotomy was performed by
Von langenbeck in Germany in 1859 in order to
access nasopharyngeal polyp [20]. Lefort |
osteotomy was first performed to correct midface
deformity by Wassmund [21]. In 1965,
Obwegeser described Lefort | osteotomy to
reposition maxilla by complete immobilization of
maxilla [22-23] but the Lefort | osteotomy did not
become popular till Bell reported significant
maxillary perfusion in Lefort | osteotomy in 1973
[24].

The most common indication for Lefort |
osteotomy is the correction of hypoplastic maxilla
with class Il skeletal pattern. Maxillary
hypoplasia may occur in different planes which
require anterior or inferior repositioning of
maxilla. Lefort | osteotomy may also be indicated
in the correction of vertical maxillary excess
deformity, another common dentofacial
deformity, in which the gummy smile is over
exposed or may result in mastication defects
[25].

Maxilla and mandible are placed in a new
position after orthognathic surgery and the soft
tissue also undergoes changes. In general, after
surgery, the facial attractiveness is improved and
the favorable skeletal changes reflect in the soft
tissue appearance [26].

3.3 Lefort | Technique

In Lefort | osteotomy a 5-10 cm vestibular
incision is performed in labial sulcus above the
mucogingival junction and first molars under
general anesthesia and with the application of
local anesthesia (Lidocaine with 1/100000
Epinephrine). The periosteal elevator is used to
elevate subperiosteal flap and to expose anterior
maxillary wall, infra-orbital foramen, piriform rim
and zygomaticomaxillary suture. Then the
anterior nasal spine (ANS) periosteum is
elevated using elevator freer and the piriform rim
edge is exposed. Then the location 5 mm above
the canine root apex and first molar is marked
and osteotomy is performed bilaterally parallel to
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the occlusal plane from tuberosity to buttress of
maxilla and the piriform rim. After performing
nasal septum and lateral nasal osteotomy and
separating pterygomaxillary junction, down-
fracture is made to correct bone interactions in
the posterior and tuberos regions. In the next
step, fixation is performed after performing
favorable repositioning [27]. After soft tissue
incision in Lefort | osteotomy and dissection of
the paranasal musculature, the alar base tends
to widen [28-29].

The alar base widening will be minimal if cinch
suture is performed [30-31]. There are various
techniques for performing cinch suture. Changes
in the nasal morphology are related to the
direction and amount of maxillary movement.
Most of these changes occur in superior/anterior
or anterior maxillary movements [32]. Different
soft tissue changes happen in labial and nasal
structures after Lefort | osteotomy. Maxillary
movement affects the inferior area of the nasal
dorsum, which results in alar base widening
regardless of the direction of maxillary
movement. Furthermore, shortening of the
columella and alar cartilage and reduced nose tip
projection take place in most cases. Superior
maxillary repositioning results in the elevation of
nasal tip and widening of the alar base and
reduced nasolabial angle. Anterior maxillary
repositioning may result in advancement of the
upper lip and subnasal tissue as well as thinning
of the upper lip and widening of the alar base
and increase in supra tip break and closed
nasolabial angle [33-35]. Cinch suture in alar
base area helps to control the unfavorable
changes in soft tissue and nasal base following
Lefort | osteotomy and maxillary repositioning
[36]. Alar base widening relates to the nasal base
width before surgery, which might look attractive
to the patient [37-38]. For instance, in a patient
with narrow nose and projected nasal dorsum,

the alar base widening will result in improved
facial attractiveness [37]. In contrast, widening of
the alar base after Lefort | osteotomy and
superior maxillary repositioning in a patient with
wide alar base before surgery might result in
unfavorable changes and aged appearance of
the patient due to the deepening of the
nasolabial fold [35,39]. In performing maxillary
surgery, surgeon should predict the possible
facial and nasolabial changes based on
photographs taken before surgery [34].

3.4 Modified Technique

Maxillary surgeries and especially Lefort |
osteotomy are the techniques of choice for
maxillary deformities and result in significant
nasal changes. For instance, widening of alar
base and probable changes in the structure of
nasal tip, which are related to the direction of
bone repositioning, soft tissue repositioning and
thickening of the skin, are among the
consequences of maxillary surgeries [30]. A
surgical technique for controlling the widening of
nasal base is the nasal base cinch technique.
The modified cinch technique is a new alar cinch
technique that is executed by performing an hole
in the inferolateral border of piriform rim. The
suture passes the fibroareolar and musculature
inside the mouth in piriform area and is tied.
Similar procedure is performed on the other side

(Fig. 1).

3.5 Usage of the Modified Technique
Following Lefort | osteotomy in the
Reviewed Studies

In this section of the manuscript the findings
regarding the effectiveness of modified technique
after Lefort | osteotomy in the included studies
are summarized (Table 1).

B

Fig. 1. Modified technique procedure
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Table 1. Modified technique following Lefort | osteotomy in the included studies

Author (year) Title Findings Reference
Rauso et al. (2010) Comparison of two techniques of cinch suturing ~ The outcomes of the modified technique were more stable 11
to avoid widening of the base of the nose after than the classic technique.
Le Fort | osteotomy
Ritto et al. (2011) Comparative analysis of two different alar base The modified technique was more effective compared to 40
sutures after Le Fort | osteotomy: randomized the classic technique.
double-blind controlled trial
Nirvikalpa et al. (2013) Comparison between the classical and a The modified technique was more effective in maxilla in 5

modified trans-septal technique of alar cinching reduction of alar base widening.
for Le Fort | osteotomies: a prospective
randomized controlled trial

Liu et al. (2014) Modified versus classic alar base sutures after The modified technique had a better control on alar base 30
Le Fort | osteotomy: a systematic review width.

Chen et al. (2015) Effects of two alar base suture techniques suture The conventional technique was effective in columellar 41
techniques on nasolabial changes after elongation. In contrast the modified technique was more
bimaxillary orthognathic surgery in Taiwanese effective in NLA elongation in response to skeletal
patients with class Il malocclusions movement in ANS and also was more effective in the upper

lip and nasal surgery.

Yen et al. (2016) Modified alar base cinch suture fixation at the The modified technique resulted in control of the alar base 8
bilateral lower border of the piriform rim after a widening.
maxillary Le Fort | osteotomy

Shaik et al. (2017) Evaluation of modified nasal to oral endotracheal The modified technique was more effective on alar base 42
tube switch—For modified alar base cinching and prevented alar flare.

after maxillary orthognathic surgery
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A total of 7 articles regarding the effect of
modified technique following Lefort | osteotomy
were included in the review. Among the included
articles, the study by Rauso et al. was performed
on two groups of patients (20 patients in each
group) undergoing classic method and modified
technique. The study revealed that 3 patients in
the classic group did not have widening of alar
base while the alar base widening was not
observed in 14 patients in the modified group
[11].

Yen et al. (2016) compared the modified
technique (17 patients) with classic technique
following Lefort | osteotomy (advancement with
or without impaction) and found that the modified
technique could better control alar flare
compared to the classic technique. In the study
by Yen et al., the cinch suture was performed
separately to a stable location in piriform in right
and left sides of nasal alae [8].

In a clinical trial performed by Nirkalpa et al. on
two groups of patients; 31 patients in traditional
classic technique group and 31 patients in the
modified technique group, who underwent Lefort
| osteotomy. The baseline alar base width in the
traditional and modified groups were 29.76 %
1.901 mm and 29.79 £ 3.141 mm respectively.
The alar base width after surgery in the
traditional and modified technique groups were
3241 £ 1.858 mm and 29.94 + 2.568 mm
respectively. Mean alar base widening in the
traditional group was 2.661 = 0.800 mm while the
mean alar base widening in the modified group
was 0.145 £ 2.050 mm. the findings of this study
revealed the effectiveness of modified technique
over the traditional technique [5].

In the randomized clinical trial performed by
Chen et al. the effects of conventional and
modified alar base techniques were compared on
60 patients who underwent Lefort | osteotomy.
The post-surgical changes in skeletal and soft
tissue were assessed using composite pyramidal
tomography and three-dimensional stereo
photography. The alar base widening in the
conventional group was 1.31 £ 0.31 mm and the
columellar length expansion was 1.60 £ 0.97 mm
while in the modified group the upper lip height
increased by 1.87 £ 0.81 mm and prolabial width
was decreased by 1.56 £ 0.76 mm [41].

4. DISCUSSION

In this review on 7 articles, all the articles
reported superiority for modified technique over

the other cinch techniques including classic and
Shams-Kalantar techniques. In a study by
Howley et al. (2010) the classic technique was
reported to be less effective than the modified
technique and therefore the modified technique
was recommended in that article [31]. In the
study by Shams et al. the disadvantages,
including difficulty in performing correct and
symmetrical suture during the application of
Adson tissue forceps and the asymmetric pulling
of the tissues in both sides, were reported for
classic techniqgue. Shams et al. stated that the
asymmetrical tissue inclusion in the classic
technique results in asymmetric tension in the
two sides of alar base and causes horizontal
discrepancy. Furthermore, if the fibroareolar
suture in one side is made higher or lower than
the other side, the alar base would be located
higher or lower in one side and results in vertical
discrepancy [7]. One of the disadvantages of
both classic and Shams-Kalantar techniques is
the length of the suture that results in reduction
in the tension and loosening of the thread in long
term. Furthermore, the effect of nasotracheal
tube on the midline suture results in weakening
of the suture tension after extubation, which is
another disadvantage of the classic and Shams-
Kalantar techniques [7].

Based on the findings of the studies by Yen et al.
[8] and Shaik et al. [42] one of the main
advantages of the modified technique was better
control against alar flaring in the alar base. The
studies by Howley et al. [31] and Khamashta-
Ledezma et al. [43] revealed that the classic
cinch technique was not effective in controlling
the alar base width. In the study by Betts et al.
the classic technique was found to reduce alar
based compared to performing no cinch suture at
all [44]. The modified technique tends to obtain a
more stable and firm tissue in the Cinch suture in
alar base. Passing the suture from the
fibroareolar tissue from outside the mouth
provides a firm subdermal tissue, which results in
a better control of alar base after orthognathic
surgery [7, 40].

The modified technique that was used in the
study by Yen et al. involved separate sutures in
right and left sides of the nasal alae to the stable
and firm piriform area. One of the reasons for the
use of the inferolateral border of the piriform rim
in this technique is to reduce the effect of
nasotracheal tube on the suture. This suture
results in a better symmetry and tissue tension
downwards and towards the midline, which
resembles the normal soft tissue insertion. The
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length of the suture results in the weakening of
the thread. In the classic and Shams-Kalantar
techniques the length of the suturing thread
might reach 60 mm, due to the one or two
side suturing, but the length of the suture thread
would reach 10 mm in each side in the modified
technique. Therefore, the modified
technique results in a better stability during the
recovery period after surgery. As mentioned
before, the modified technique results in the use
of a shorter suture and reduces the effect of
nasotracheal tube without remaining facial scar.
Furthermore, the suture is fixed to the hard and
osseous tissue and minimizes the post-surgical
changes [8].

5. CONCLUSION

The findings of this review revealed that all the
included studies insisted on the superiority of
modified technique over other cinch
techniques, including classic and Shams-
Kalantar techniques. Although no disadvantage
was reported for the modified technique in the
studies, the modified technique may also
have some disadvantages, including difficulty in
performing the suture due to the fixation of
maxilla which might elongate the duration of
surgery. Considering the positive effects of
modified technique in the control of
alar base widening and improving patient
satisfaction from orthognathic surgery, the
disadvantages of this technique are negligible. It
is suggested that the efficacy of the modified
technique be assessed in original research or
clinical trial studies with large sample sizes to be
able to assess the effect of the extent of
maxillary repositioning on the alar base
width. Furthermore, there is a need for larger
studies to compare the effect of modified
technique with other cinch techniques in terms
of preventing alar base width changes in patients
with greater maxillary vertical height.
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