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Abstract
Background. The downfracture access to septo- and turbinoplasty during maxillary osteotomy may be 
recommended in many cases. One or both of these laryngological interventions may be necessary when, 
after the patient’s clinical evaluation, either an impaired function of nasal breathing or a deviated septum 
are present. The main postsurgical risk of the procedure is the destabilization of the cartilaginous septum 
position and its relation to adjacent anatomical structures, a change in the shape of the nose and the pres-
ence of a supratip break.

Objectives. In this paper, the authors present their own experience in intranasal procedures, the relevant 
surgical techniques and possible complications, based on their own clinical findings and on a literature review.

Material and methods. The general aim of the study was to describe the key points and differences 
between septo- and turbinoplasty performed classically and during Le Fort I osteotomy based on 90 orthog-
nathic surgery patient cases. The procedures have been evaluated and compared regarding their advantages 
and disadvantages.

Results. Intraoperative downfracture of the maxilla facilitates the performance of various subsequent 
procedures in the regions of the nasal cavities and sinuses. Due to a very convenient access to the nasal 
cavities, it is possible to perform septo- or turbinoplasty in patients with nasal airway breathing problems, 
a deviated septum, and in others.

Conclusions. A combined effort of an otolaryngologist and a maxillofacial team improves the overall nasal 
breathing with a limited amount of complications. Endoscopy with low-dose computed tomography (CT) 
is a valuable diagnostic tool for measuring any breathing improvements in nasal capacity. Objective patient 
nasal breathing problems should be always investigated.
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Introduction

The main aim of orthognathic surgery is not only fo-
cused on the improvement of  facial esthetics, but also 
on the quality of breathing. Along with achieving proper 
jaw alignment, surgery may lead to an improvement in the 
patient’s speech, swallowing, breathing, sleeping, and other 
functions. There are specific conditions, such as sleep ap-
nea, that can be treated with advancement or segmental 
jaw movement. Additional procedures performed dur-
ing jaw surgery can also include corrective chin surgery, 
rhino-, septo- or turbinoplasty, temporomandibular joint 
surgery, cheek implant insertion, tissue augmentation, and 
more. The intranasal approach after maxillary downfrac-
ture is a known method of access to both nasal cavities and 
sinuses that is well-described in the literature.1,2 The indi-
cations and contraindications for this approach, and the 
usage of this technique are still under dispute worldwide.

Preoperative evaluation and measurement of the patient’s 
quality of nasal airway breathing may include various diag-
nostic methods. They can be used along with the patient’s 
medical history and a physical examination to evaluate the 
need for an additional surgery in the nasal cavities. To as-
sess the patient’s problems with nasal airway obstruction, 
some authors have used psychometric questionnaires, such 
as the Nasal Obstruction Symptom Evaluation (NOSE) 
scale. Studies seem to confirm the importance of the NOSE 
scale as an evaluation tool that may increase surgical indi-
cations for an additional nose surgery.3,4 Nonetheless, the 
method is only a subjective evaluation of nasal obstruc-
tion. Nowadays, computed tomography (CT) is the gold 
standard for facial skeletal evaluation. Other methods lag 
behind CT.5,6 Cephalometry performed as a non-routine 
examination, as well as other optional procedures – like 
video endoscopic photographic documentation of  the 
nose and nasopharynx, rhinomanometry or acoustic rhi-
nometry, nasal inspiratory peak flow, and visual analogue 
scales – are also used in the assessment of the efficiency 
of breathing through the nose.7,8

Le Fort I osteotomy is used for the correction of dento-
facial deformities in the middle part of the facial skeleton. 
Indications for this osteotomy might include maxillary 
deficiency, hypoplasia or hyperplasia, gummy smile, or 
other types of dentofacial deformities.9–12 Surgical repo-
sitioning of the maxilla, particularly its advancement, may 
result in an improvement in nasal breathing. This is due 
to the increase in the volume of the nasal cavity and the 
size of the nasolabial angle, which improves nasal ventila-
tion.8,12 Sometimes, to avoid functional problems in nasal 
breathing, an additional intervention is needed, particu-
larly in patients with increased preoperative nasal airway 
resistance. In some of these patients, e.g., patients with 
a deviated nasal septum, their existing symptoms may be 
aggravated if such procedures are abandoned. Proper func-
tioning of the upper airway has a considerable effect on the 
patient’s quality of life. Improvement after orthognathic 

surgery combined with septo- or turbinoplasty applies not 
only to the nasal patency, but also to the sense of smell, 
sinus drainage, sleep comfort, effort, and daily fatigue 
tolerance.13

The majority of authors recommend providing the nec-
essary concomitant septoplasty along with a reduction 
of the size of hypertrophic inferior nasal turbinates in the 
course of orthognathic surgery with Le Fort type oste-
otomy and the downfracture approach for exposure.10,14 
These procedures are most often executed by maxillo-
facial surgeons, and rarely by ear, nose and throat (ENT) 
specialists. In the presented paper, the authors collected 
a team of maxillofacial and ENT surgeons that evaluated 
and operated on orthognathic patients together.

In the course of our collaboration, we noticed some dif-
ferences depending on the specialization of the surgeon 
performing the procedure. These differences involved the 
approach to the problem of the impaired nasal airflow and 
the surgical techniques selected to improve it. The general 
aim of this study was to describe the key points and differ-
ences between septo- and turbinoplasty performed clas-
sically and during Le Fort I osteotomy. Our own clinical 
experience on the simultaneous septo- and turbinoplasty 
technique with the downfracture access will be presented. 
Furthermore, an additional objective was to focus on im-
proving nasal breathing in treated patients.

Ethics statement

This paper required approval from an institutional com-
mittee, since the study is related directly with human care 
and treatment. The presented paper is in full compliance 
with and corresponds to the Helsinki Declaration.

Material and methods

A total of  90  patients’ charts were reviewed. In  the 
study, 54% of patients were male (males (M): 49, 54.44%; 
females (F): 41, 45.55%). The average age of the patients 
was 26.6 years (range: 19–38 years). Qualification for na-
sal procedures was done after considering the medical 
history of anamneses, an endoscopic examination and 
evaluation of CT findings in particular. A total of 29 par-
ticipants of the study group were diagnosed with bilateral 
decreased nasal patency, while 23 had permanent one-
sided nasal obstruction. Another 23 patients had periodic 
nasal obstruction episodes and 15 had never reported any 
sensations of nasal patency. We carried out 46 septoplas-
ties and 44 turbinoplasties (19 bilateral and 25 unilateral) 
in the presented group (Table 1). STATISTICA software 
v. 17 (StatSoft Polska, Kraków, Poland) was used for t-test 
evaluation. All surgical and clinical data was gathered and 
analyzed with Statistical Package for the Social Sciences 
(SPSS) v. 17 software (SPSS Polska, Kraków, Poland) with 
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the use of the χ2 test and the analysis of variance (ANOVA). 
Most data was focused on improved nasal breathing esti-
mation in the patients undergoing surgery.

The  surgical technique that we suggested was used 
in each case presented in this paper. In order to understand 
changes in nasal breathing, it is essential to understand the 
key points of this team-approach surgical technique. Prop-
er preparation of the nasal mucosa is a very important as-
pect in every procedure regarding the nasal septum. In the 
classic technique of septoplasty, the nasal mucosa is first 
sprayed with a combination of 2% lidocaine and 1:100,000 
epinephrine. Next, 5 min later, 2 pledges soaked in the 
same solution are inserted into each nasal cavity for 5 min. 
After that, the mucosa of the septum is infiltrated on each 
side with 5 mL of 1% lidocaine and 1:100,000 epineph-
rine solution. The solution should be injected under the 
mucoperichondrium to elevate the mucosa. This should 
make the dissection much easier. In the case of exposure 
of the nasal septum by downfracture during orthognathic 
surgery, infiltration or local anesthesia are usually not ap-
plied. Two gauzes soaked with anticoagulant rinse (acidum 
tranexamicum) are placed into both nasal cavities while 
surgical burs are used and the frontal maxillary sinus walls 
are cut horizontally. The average time of gauze application 
is about 5 min.

Injection through the nasal passages is particularly dif-
ficult on the side of the naso-tracheal intubation. In our 
opinion, topical anesthesia at least should be applied at the 
beginning of the procedure – infiltration of both the side 
wall and the septum of the intubation-free side – since ac-
cess to the nasal septum will be much more difficult after 
the exposure of the inferior part of the septum and down-
fracture. Even a unilateral injection applied under the mu-
coperichondrium decreases the risk of laceration and in-
jury of the mucosa of the septum and the oral cavity floor. 

It also facilitates the following procedure. The most com-
mon access points to the nasal septum framework in the 
classic technique have been well-described (Table 2).15

Endonasal approaches to the nasal skeleton can be used 
for the primary treatment of traumatic injuries, and for 
secondary procedures, such as septorhinoplasty, but are 
useless in the Le Fort I downfracture procedures. The ex-
posure of the septum after downfracture both facilitates 
and enforces a completely different surgical approach. We 
would like to distinguish our approach with a separate 
name: the downfracture approach.

During Le Fort I osteotomy from the sublabial approach, 
the anterior nasal spine is dissected, then a submucosal 
tunnel is made in  the nasal floor; after that, the nasal 
crest is cut with a chisel. The nasal crest forms a groove 
for the reception of the septal framework. The inferior 
part of the quadrangular cartilage on the side of the nasal 
spine and the vomer in the posterior part are partially 
dissected. Usually, after chiseling above the bone groove 
(about 3 mm deep) and fracturing the vomer, the inferior 
part of the nasal septum is removed. Usually, its height 
is about 2–3 mm, which corresponds to the depth of the 
groove. The remaining part of the nasal crest is removed 
and the groove is dredged up to the proper depth depend-
ing on the extent of the impaction or advancement (and 
on other combinations of surgical moves, such as rotation 
or extrusion) of the maxilla during the procedure, mostly 
in the area of the pyriform aperture. After a controlled 
surgical break of the maxilla, an open access to the nasal 
septum is gained, from its bony base upward – a larger ac-
cess in the anterior part and a smaller one in the posterior 
part, as well as access to the turbinates and the nasal cav-
ity floor. The shortcoming is the limited visibility in the 
middle and superior posterior part of the septum, and 
in the posterior nares (Fig. 1,2).

Table 1. Detailed patient procedures

Procedure
(n = 100)

Patient data
n = 90 (M = 49; F = 41); p < 0.05

Septoplasty
n = 46; 100%; p > 0.05

M
n = 27
58.7%

p < 0.05

F
n = 19
41.3%

p > 0.05

Turbinoplasty
n = 44; 100%; p < 0.05

bilateral (n = 19) unilateral (n = 25)

M
n = 7
15.9%

p > 0.05

F
n = 12
27.28%

p < 0.05

M
n = 15
34.09%
p < 0.05

F
n = 10
22.73%
p > 0.05

M – males; F – females.

Table 2. Access points to the nasal septal framework

Most common surgical approaches to the nasal septum

Kilian incision (through the mucosa and 
perichondrium up to the septal cartilage)

transfixion incision (an incision made at the caudal end of the septal cartilage); a subperichondrial 
dissection can be provided on 1 or both sides of the septum

Partial-transfixion incision (a vertical incision 
of the skin of the nasal vestibule)

external approach; an incision performed in the open approach that combines the incision on the level 
of the columella with the horizontal marginal incision along the greater alar cartilages
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The next step of the procedure is the dissection of the 
mucoperichondrial and mucoperiosteal flaps, which fa-
cilitates the release and repositioning of deviated septal 
structures. Preparation of the mucoperiosteal flaps is usu-
ally easier in the posterior part of the septum. Using a Freer 
elevator in a sweeping motion, the surgeon is able to dissect 
the mucoperichondrium from the entire septal cartilage 
and septal bone (Fig. 3). This is typically performed on  

1 side only in order to preserve blood supply to the septum. 
Sometimes, with a large area and complicated architecture 
of the deviation, unilateral dissection may be insufficient. 
In the discussed downfracture technique, the preparation 
is difficult, because the septum is mobile and unsupported, 
and the border between the mucoperichondrial layer, the 
mucoperiosteal layer, the cartilage, and the bone is poorly 
visible. A mass of connective tissue fibers, previously con-
necting the septal mucosa to the incisive bone, are cut 
while chiseling the bone groove, which complicates the 
situation even more. In order to protect the septal mucosa, 
it is often necessary to cut the superficial layer of fibers 
at the base of the septum with a scalpel. In our opinion, 
the initial dissection of the mucosa from the nasal cavity 
floor and the lower part of the septum, made under visual 
control before chiseling above the groove, may significantly 
facilitate further proceedings. This is because the inferior 
mucosal tunnel prepared at the beginning of the procedure 
is often injured and needs to be sutured at the end of the 
procedure. This kind of laceration also uncovers a subja-
cent part of the lower turbinate. If the surgeon is planning 
to perform a turbinoplasty and the whole mucosa is pre-
served, it should be cut parallel to the lower margin of the 
lower turbinate, as described by Posnick and Agnihotri 
(Fig. 1).14 It is possible to modify the single incision into 
a T-shaped cut in order to gain better access to the sur-
face of the turbinates and to limit the risk of uncontrolled 
laceration of the mucosa (Fig. 2).

This stage of the operation is preferable for turbino-
plasty or turbinectomy procedures. We prefer submucosal 
thermal ablation, which can be performed with a cautery 
unit. This technique, as opposed to a partial or complete 
turbinate resection, ensures the preservation of the nasal 
mucosa. In some cases, cauterization can be completed 
with a partial resection of the overgrown posterior parts 
of the inferior turbinates with the loop.

In  the next step, the chondro-osseal junction of  the 
quadrangular cartilage, the perpendicular plate and the 
vomer are dissected. After that, the deviated part of the 
chondro-osseal septal framework is removed, with particu-
lar care to spare as much of the patient’s tissue as possible. 
Fixing the anterior-inferior septal cartilaginous strut to the 
maxillary anterior nasal spine with a 4-0 polydioxanone 
(PDS) suture (Johnson & Johnson, Ethicon Inc., Bridge-
water, USA) and the cartilage junction to the vertical part 
of the ethmoid bone is particularly important for the prop-
er projection of the nose tip and for stable anchorage of the 
nasal septum. Failure in this element of the procedure may 
cause a rearward or bilateral shift of the nasal septum. We 
recommend controlling the position of the septum not 
only from the side of the maxilla, but also using a nasal 
speculum through the anterior nares on the side of the 
free nasal passage. This maneuver is particularly useful 
in the assessment of the necessary extent of the resection 
of the septal framework and of the patency of the inferior 
and middle nasal passage. At the end of the procedure, the 

Fig. 1. Intranasal approach to the septum and conchae

Fig. 2. Nasal septum projection with areas “a” and “b”

Fig. 3. Dissection of the mucoperichondrium from the entire septal 
cartilage and septal bone
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mucosa of the nasal cavity floor is stitched with a single 
4-0 polydioxanone (PDS) suture. Silastic septal splints are 
then applied to each of the mucoperichondrial planes with 
a running 4-0 nylon suture to stabilize the mucosal flap 
and to prevent septal hematoma or scare formation.2,16 
It is more difficult to stitch the flaps and to place the splints 
in the nasal vestibule during orthognathic surgery than 
during the classic septoplasty. This is due to the intubation 
tube placed in one of the nose cavities. Limited visibility 
and placement of the naso-tracheal tube without adequate 
insight and careful septal splint suturing might lead to su-
turing or perforating the tube.

Our experience shows that the use of systemic steroids 
tends to be effective in the postoperative period to reduce 
mucosal edema. Patients receive intravenous steroids 
(dexamethasone, max 24 mg/day) on the day of surgery 
and 1 day postoperatively. First, 8 mg of dexamethasone 
is administered at the start of Le Fort I osteotomy and the 
2nd dose is administered up to 4–6 h after surgery. The last 
dose (8 mg) is administered early in the morning on the 
1st day after surgery.

The nasal packing and septal splints are removed in the 
1st week after the operation. In order to minimize intra-
nasal edema and crusting, patients are instructed to use 
an intranasal local vasoconstrictor agent (xylometazoline 
hydrochloride) 2–3 times per day in the 1st week and a sa-
line mist 4–6 times per day for 2–3 weeks after the opera-
tion. Each patient is evaluated postoperatively by cranio-
facial surgeons and otolaryngologists at weekly intervals 
for a total of 3 consultations.

Results

Bilateral turbinoplasty with simultaneous septoplasty 
were performed in 36 cases (40%; p < 0.05) (Table 1). Im-
provement in nasal breathing after routine endoscopic and 
CT evaluation was found in 78 patients (86.7%; p < 0.05). 
In 2 cases, nasal breathing was greatly impaired, as shown 
in Fig. 2, because of subluxation of the nasal septum in area 
“a” and because of the presence of the nasal spine in the 
deviated area “b”. No correlation between gender or age 
and nasal patency was noticed (p > 0.05).

Discussion

Various techniques are quite often performed in addition 
to standard procedures in orthognathic surgery.17–20 Sarver 
and Rousso point out that rhinoplasty, submental liposuc-
tion, malar augmentation, lip lift and augmentation can 
easily be performed simultaneously with Le Fort I down-
fracture.17 We would like to highlight that rhinoplasty is the 
most common technique here. It is also quite important 
to note that orthognathic surgery performed together with 
rhinoplasty can greatly influence the upper airway system. 
The authors of the studies on concurrent orthognathic and 

septo- and turbinoplasty procedures that were available 
for this review were mostly maxillofacial surgeons.7,13,21,22 
Most of them particularly recommend such proceedings 
in patients with pre-existing nasal patency disorders.7,13,14 
A study performed by Haarmann et al. in order to evaluate 
changes in nasal airways after Le Fort I osteotomy and func-
tional rhinosurgery confirms a significant improvement 
in breathing in the entire study group.7 The authors point 
out that during the impaction of the maxilla, additional 
rhinosurgery should always be performed. Waite et al.  
performed 22 septorhinoplasties simultaneously during 
orthognathic surgery.18 No significant differences were 
noticed in either Le Fort I procedure or isolated sagit-
tal split osteotomies of the mandible, and their influence 
on septorhinoplasties. Unlike the previously cited authors, 
Williams et al. examined the nasal airway function with 
a quality-of-life survey instrument in patients after Le Fort I  
osteotomy performed without any rhinosurgery.23 As a re-
sult of maxillary advancement, patients scored >25 points 
on the NOSE scale and reported a lack of nasal obstructive 
symptoms. In our opinion, this may have resulted from the 
different rules of case selection, as well as from different 
preparation and procedure techniques that diverge from 
standard laryngological procedures. The main differences 
include limited visibility into the nasal passages (nasal 
intubation), an imposed operational approach, the need 
to adjust the septoplasty and the resection of the lower 
part of the septum and lower turbinates to the anatomi-
cal conditions altered in the orthognathic procedure, and 
a lack of anterior nose packing after the procedure. There 
are 3 essential problems that should be considered when 
qualifying patients for orthognathic procedures: deter-
mination of the indications for simultaneous septo- or 
turbinoplasty, the resection mode of the cartilaginous part 
of the septum framework and the scope of volume decrease 
of the lower nasal turbinates.

Preliminary psychological assessment seems to be nec-
essary not only regarding the orthognathic procedure, 
but also the septoplasty procedure, which is due to the 
arduousness of the postoperative period. Such discomfort 
is mostly due to the necessary application of septal splints 
that fix the septum within the median line and prompt 
a temporary nasal blockage. The recent review of the lit-
erature made by Tang and Kacker suggests that many types 
of septal splints are used worldwide; however, the usage 
of improved thinner splints might lead to an improvement 
in the mucosal status with decreased postoperative pain 
and discomfort.24 They can be used as an effective alter-
native to nasal packing after septoplasty.25 We would like 
to stress that nasal packing after septoplasty in Le Fort I  
osteotomy is not only unnecessary, but it also can be life- 
-threatening, as it blocks the nose, while the mandible and 
the maxilla are immobilized by the intermaxillary ligature 
steel wires used to fix the intraoral jaw.

Qualification for the surgery is usually based on a sub-
jective and objective assessment of the patient. So far, there 
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have been no established criteria for patient qualification 
for the procedure, and Posnick et al. – among others – sug-
gests that there is a need for such qualification.10,13,14 Many 
subjective methods may be used in the assessment of nasal 
patency (visual analogue scales and psychometric ques-
tionnaires) as well as objective methods (pressure flow-
meter, acoustic rhinomanometry and fiberoscopy).7–10,26–28 
In our opinion, problems with breathing through the nose 
which are revealed in the patient’s medical history are 
the most important indication for any nasal procedure. 
If an additional examination does not lead to a conclu-
sion of whether the surgeon should perform an additional 
nasal surgery, the NOSE scale evaluation with the patient’s 
best interests should be taken into consideration. Also, 
additional questions about sleep position and the ability 
to breathe through the nose while sleeping on the back 
should be asked.

Fiberoscopy is an objective assessment that reveals ana-
tomical changes in the nasal region both before and after 
the surgery. It is useful in diagnosing changes connected 
with a deviated septum, adhesions or perforations that may 
be overlooked during rhinoscopy. Moreover, it is a rather 
inexpensive and noninvasive examination performed un-
der local anesthesia.9 It should be performed preopera-
tively in every patient with a nasal patency disorder. Only 
an abnormal result in fiberoscopy may be a possible indica-
tion for extending the diagnostics with rhinomanometry.8 
Rhinomanometry is a useful, objective method of preop-
erative and postoperative assessment, though, next to the 
diagnostic imaging methods, it may only increase the costs 
of the preparation for the procedure.7,8,27 It may reveal 
a possible nasal patency obstruction, but does not diag-
nose its anatomical cause. Otolaryngologists rarely make 
use of diagnostic imaging when preparing patients for 
septo- and turbinoplasty. Additionally, many clinicians 
use special computer planning before orthognathic surger-
ies. In most cases, it is used to evaluate and calculate bone 
and soft tissue changes, and it also helps to evaluate the 
upper respiratory tract patency and size.29 We would like 
to point out that the examination which provides a precise 
assessment is CT with preliminary mucosal decongestion 
of the nasal turbinates. Nasal decongestants, in both topi-
cal and oral forms, are some of the most effective drugs 
available for reducing congestion of the turbinate mucosa, 
but only on the day of examination. Another way to reduce 
congestion is to use topical steroids a few days before the 
day of examination. During the initial clinical assessment 
of patients, in the process of qualification for surgery, we 
first performed the anterior rhinoscopy without topical 
decongestants. Then, a topical decongestant (oxymetazo-
line) was applied and rhinoscopy of the nasal airway was 
performed. We noted the nasal septum shape, the state 
of the mucosa and the size of the turbinates. Nasal endos-
copy and CT not only facilitate imaging data collection and 
proper qualification for the procedure, but they also set 
the grounds for doctor–patient communication in order 

to explain the necessity of the procedure and the evalua-
tion of its effects. At the qualification interview, the patient 
should always be informed about possible complications 
that may result from an extended orthognathic procedure, 
particularly with septoplasty.8

Another key technical problem is the extent of resection 
of the septal cartilage. This problem does not exist when 
the procedure is performed by a laryngologist in the clas-
sical manner. But when septoplasty is performed during 
orthognathic surgery, the extent of the resection of the 
inferior part of the septum should be taken into consid-
eration in relation to dredging up the nasal cavity floor, 
widening the pyriform aperture and reducing the nasal 
spine, performed in order to reduce gummy smile. Those 
aspects of the procedure require the surgeon’s close atten-
tion. In the case of orthognathic procedures, the propor-
tions are altered and a mismatch may occur between the 
height of the septum that is mobilized at its entire length 
and the new dimensions of the advanced maxilla. It is im-
portant to try to resect the cartilage as sparingly as pos-
sible, as it can be reinserted after processing its shape and 
adjusting its dimensions to the new anatomical conditions. 
Laryngologists take care to preserve as much cartilaginous 
tissue as possible, particularly in the front part, in the na-
sal vestibule. Maxillofacial surgeons mostly pay attention 
to the shortening of the cartilaginous part of the septum, 
so after closing the edges of the bones, it rests “comfort-
ably” in the groove made in the median line. When the 
remaining fragment is too high, the cartilage may dislo-
cate sideways, narrowing the light of the nasal passages. 
In some cases, it might also increase the nasal supratip 
break (Fig. 4). A resection of the inferior part which is too 
large may induce – without correction of the deviation 

Fig. 4. Nasal tip and supra tip-notch projection before and after 
septoplasty and additional Le Fort I osteotomy
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– a transverse dislocation of the free fragment of the car-
tilage, which may block the nasal airways and decrease its 
patency after the procedure. This problem only concerns 
the flexible part of the septum – the cartilage. The rigid, 
bony part of the septum imposes the proper height by it-
self. Depending on the extent of the resection, a significant 
change in the shape of the nose may occur (into a saddle 
shape with an uplifted or dropped nose tip, a nasal hump, 
and a change in the shape of the nostrils).22 In our opin-
ion, it is useful to jointly adjust the extent of the resection 
during the procedure, based on several fittings after the 
impaction of the maxilla.

Another problem is the approach to the surgery of the 
inferior nasal turbinates. The  pathology of  the turbi-
nates is  inseparably connected with their hypertrophy. 
The turbinate on the side of the deviation is usually small 
and atrophic, while the one on the other side is hyper-
trophic. Only the obstructive hypertrophy may be an in-
dication for turbinoplasty, not the edema of the mucosa 
of the turbinate. The excessive tissue should be assessed 
after decongestion of the mucosa, by both endoscopy and  
a radiological examination. On the other hand, mucosal 
edema occurs during orthognathic procedures despite 
the application of decongestants at the beginning of the 
procedure. It seems that this problem is not usually taken 
into consideration, and the procedure may be performed 
too radically or not radically enough.

The techniques of volume reduction of the lower turbi-
nate include turbinate outfracture, resection (submucosal 
resection, partial resection, trimming of the turbinates and 
inferior turbinoplasty, reduction by a microdebrider, and 
laser vaporization), electrocautery, cryosurgery, or coabla-
tion.30 In the most commonly used resection technique, 
it is recommended to reduce the inferior turbinate by 2/3 
of the volume.14,21 However, turbinectomy performed along 
the lower edge of the turbinate may result in massive hem-
orrhage, the development of granulation tissue or necro-
sis of the exposed bone. Radical removal of the inferior 
turbinate tissue may also provoke symptoms of so-called 
“empty nose syndrome.” As a result of extensive scar for-
mation after the turbinate resection, the patient may not 
feel hot and cold stimuli properly, having the impression 
of obstruction, with a substantial width of the nasal cav-
ity. Extensive scars also impair the physiological func-
tions of the nasal mucosa (warming, humidification and 
air filtration) predisposing the patient to the formation 
of crusts and recurrent pharyngitis.15,30,31 Physical injury 
to the mucosa may also be caused by cryosurgery, thermal 
ablation or radiofrequency ablation. The submucosal re-
section of the inferior turbinate is worth recommending, 
because it preserves most of the mucosa and preserves 
mucosal functions. Moreover, this technique is less likely 
to cause atrophic rhinitis. A new technique using a micro-
debrider blade through a small incision shows great results 
in reducing the size of the inferior turbinates.31,32 We rec-
ommend submucosal ablation, which can be performed 

by submucosal cautery – it reduces the turbinate tissue 
with minimal damage to the surface. Submucosal ablation 
can also be provided by a radiofrequency device.33 Our 
experience indicates that there was no significant hemor-
rhage after the procedure using this technique. Also, after 
the extended procedure, with the loop resection of the 
hypertrophic posterior part of the turbinate, no massive 
hemorrhage was observed.34

Other complications of septoplasty, besides hemorrhag-
es, include perforation of the septum, which, according 
to Erbe et al., occurs in 15% of patients being simultane-
ously operated on.8 A hematoma or septal abscess, adhe-
sions between the septal mucosa and turbinates, deteriora-
tion in the sense of smell, or leakage of cerebrospinal fluid 
are rarely observed. Patients with those complications 
are usually referred to otolaryngological departments. 
A full discussion about the treatment undertaken exceeds 
the scope of this study. The number of centers under-
taking surgical treatment of craniofacial deformations 
is steadily growing. At the same time, the popularization 
of simultaneously performed orthognathic surgery and 
septoplasty with possible turbinoplasty can be observed. 
We also recommend that those 2 procedures should be 
performed jointly by maxillofacial surgeons and laryn-
gologists (a postulate of Posnick and Agnihotri, among 
others).13 Exploiting the laryngologists’ knowledge of the 
anatomy and physiology of the upper part of the respira-
tory tract is meant to translate into better postoperative 
results and a higher degree of patient satisfaction. How-
ever, even an experienced laryngologist may be surprised 
during the procedure, as there is a different surgical ap-
proach – the downfracture access – a different manner 
and size of the septal framework resection, the need to fix 
the cartilage after the procedure and the impossibility 
of applying a bilateral nasal package. A proper volume 
reduction of the lower turbinates in the altered anatomi-
cal conditions of the orthognathic procedure may also 
constitute a problem. Therefore, the experience exchange 
between the 2 teams seems to be essential for achieving 
the best results.
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