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Abstract
Introduction: Nasotracheal intubation (NTI) is preferred for general anesthesia
in maxillofacial surgery. However, NTI is often traumatic or even unsuccessful,
particularly in patients with a narrow nasal pathway. In this case report, we describe
a less traumatic NTI approach using maxillary downfracture of Le Fort I osteotomy.
Case presentation: A 19-year-old woman was admitted with a skeletal Class
III malocclusion and scheduled to undergo bimaxillary orthognathic surgery. A
preoperative evaluation revealed no other medical history and abnormal laboratory
findings. Preoperative computed tomography showed nasal septal deviation, concha
bullosa, and turbinate hypertrophy. A nasal Ring-Adair-Elwyn endotracheal tube and
a tube exchanger could not be inserted via NTI because of her narrow nasal cavity. An
oral intubation was performed temporarily and surgery was started. After a maxillary
downfracture was performed, which made the nasal cavity wider than before, NTI
was successfully conducted without difficulty. The patient was ventilated without any
problems, and the operation was continued. Postoperatively, the patient had no further
complications and her vital parameters were all stable.
Conclusions: This case report suggests that NTI after maxillary downfracture of Le Fort
I osteotomy can be a good alternative that can be successfully performedwith less trauma
in patients undergoing orthognathic surgery who are preoperatively evaluated as having
a narrow nasal cavity.
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1. Introduction

Nasotracheal intubation (NTI) is a technique in which an en-
dotracheal tube is inserted into the larynx through the nostril,
nasal cavity, and nasopharynx. NTI is used for general anes-
thesia in intraoral, oropharyngeal, and maxillofacial surgeries
because it provides a good surgical approach and operative
view [1]. Moreover, the patient’s occlusal state can be checked
at any time during the operation. Despite these advantages,
NTI is potentially more traumatic than orotracheal intubation
and presents a higher risk of bleeding. It can also be more
difficult, especially in patients with anatomical variations and
turbinate hypertrophy that result in narrow nasal passages.
Several methods have been reported to reduce the bleeding and
trauma risk of NTI [2–7].
However, if all such methods fail, repeated unsuccessful

NTI attempts to pass through narrow nasal cavity can increase
the risk of damage and cause edema of nasal mucosa, putting
nasal intubation procedure into a vicious cycle that makes it
even more difficult. To help avoid this vicious cycle and per-

form intubation successfully, we suggest a new NTI approach
using maxillary downfracture of Le Fort I osteotomy. This
approach was successfully used in our patient who could not
be intubated through both the nostrils by any other method
because of a narrow nasal cavity.

2. Case presentation

A 19-year-old woman (height, 165 cm; weight, 54 kg) with a
skeletal Class III malocclusion was scheduled to undergo bi-
maxillary orthognathic surgery including Le Fort I osteotomy,
bilateral sagittal split ramus osteotomy, and genioplasty. A
preoperative evaluation revealed that her American Society of
Anesthesiologists (ASA) physical status was class I, with no
other medical history and abnormal laboratory findings, except
sinus arrhythmia on electrocardiography. She had no history of
facial deformity or serious facial trauma or surgery. On physi-
cal examination, her airway evaluation including thyromental
distance and neck circumference was unremarkable. She had
no limitation of neck range of motion and mouth opening. A
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FIGURE 1. The patient’s preoperative dental cone beam computed tomography axial image. (A) Nasal septal deviation
to the right (white arrowhead). (B) Concha bullosa of the left middle turbinate (white arrow). (C) Inferior turbinate hypertrophy
(yellow arrows).

dental cone beam computed tomography (CT) showed right-
sided nasal septal deviation, concha bullosa of the left middle
turbinate, and inferior turbinate hypertrophy (Fig. 1). A nasal
endoscopy was not included in preoperative evaluation in this
case.
In the operating room, standard monitoring devices were

used including a pulse oximeter, electrocardiography device,
and non-invasive blood pressure monitor. Preoxygenation was
performed for 5 minutes using a face mask with 100% oxygen.
Anesthesia was induced with intravenous fentanyl (100 mcg),
2% lidocaine (40 mg), and propofol (100 mg). Neuromuscu-
lar blockade was achieved by intravenous administration of
rocuronium (40 mg), and manual bag-mask ventilation was
easily accomplished.
Intubation was first attempted with a lubricated nasal Ring-

Adair-Elwyn endotracheal tube (nasal RAE tube) with an inter-
nal diameter (ID) of 6 mm that had been softened in warm wa-
ter. However, the intubation was unsuccessful because of nasal
passage blockages on both sides. After further oxygenation,
intubation was attempted again via the Seldinger technique
using an endotracheal tube exchanger as a guide wire. A
14-Fr endotracheal tube exchanger was inserted through the
patient’s nostril. Although the tube exchanger had a much
smaller diameter (~4.67mm)when compared to the nasal RAE
tube, the patient’s nasal cavity was still too narrow for the tube
exchanger to pass through. As a result, the second NTI attempt
was also unsuccessful.
While maintaining ventilation by mask bagging with 100%

oxygen and 5% sevoflurane, the anesthesiologist and operator
decided to perform orotracheal intubation and re-approach the
nasal cavity after the maxillary downfracture procedure, which
is a part of Le Fort I osteotomy. As there were no other factors
suggesting difficult intubation except the narrow nasal cavity
shown in CT findings, oral intubation was performed easily
with a reinforced tube with an ID of 7 mm, and anesthesia
was maintained with 6% desflurane and a 50% O2/50% N2O
mixture.
After 25 minutes, maxillary downfracture and additional

partial removal of the nasal septum and concha crest were

performed. As a result, the vertical dimension of the nasal
passage increased. Oral and tracheal suctions were performed,
and sufficient oxygenation was achieved before changing the
endotracheal tube. A nasal RAE tube with an ID of 6 mm
was passed through the right side of the widened nasal cavity
without any difficulty. After securing the laryngoscopic view,
the orotracheal tube was removed, and the nasal RAE tube
was advanced through the vocal cord immediately (Fig. 2).
After the procedure, tracheal suction through the tube showed
minimal blood-tinged secretion. The patient was ventilated
without any problems, and the operation was continued.
At the end of the surgery, sugammadex (200 mg) was

administered for reversal of the rocuronium-induced neuro-
muscular block. Extubation was performed safely when the
patient was fully awake and able to obey commands. The
patient had no further complications and her vital parameters
were all stable. She was postoperatively transferred to the
general ward and discharged after 5 days without any sequelae.
Institutional Review Board (IRB) of Chung-Ang University
Hospital approved this case report (IRB number: 2101-011-
19351). The patient provided written informed consent for the
publication of this report.

3. Discussion

For orthognathic surgery, NTI is an essential choice for fa-
vorable surgical approach and better outcomes. However,
intubation through the nasal cavity can lead to trauma including
epistaxis, submucosal laceration, and turbinate avulsion [1, 8].
This is more likely to occur with the use of oversized tubes,
use of excessive force, or repeated unsuccessful attempts.
In consideration of the possibility of postoperative airway
obstruction and dyspnea in patients undergoing orthognathic
surgery, traumatic NTI should be avoided [9]. Furthermore, it
may cause blood aspiration and airway edema in the postoper-
ative period [1].
To perform a non-traumatic NTI, an understanding of the

basic anatomy and identification of the patient’s anatomical
variations of the nasal passage are essential. For assessing
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FIGURE 2. Intraoperative clinical photograph of na-
sotracheal intubation (NTI) after maxillary downfracture.
NTI via a nasal Ring-Adair-Elwyn tube with an internal
diameter of 6 mmwas successful after maxillary downfracture.

the patient’s nasal anatomy, both nasal endoscopy and CT can
be used [1, 10]. For the patient in our case, nasal intubation
was expected to be difficult because of the variation in the
anatomical structure of her nose as shown by the preoperative
cone beam CT. Anatomical variations, including nasal septum
deviation, concha bullosa, and turbinate hypertrophy leading
to nasal cavity narrowing, can interrupt the movement of the
tube through the nasal passage [1]. There were no other factors
found that could be expected to be difficult for intubation in our
patient.
Various nasal intubation techniques that can be used in

difficult situations have been reported to minimize trauma.
The most fundamental approach is proper tube preparation.
A suitable tube size that is small enough to pass through the
nasal passage and large enough to allow sufficient ventila-
tion should be chosen. Thermosoftening and lubrication of
the nasotracheal tube can reduce epistaxis and nasal damage.
Pretreatment with topical vasoconstrictors is also a widespread
method [1, 7]. Incremental mechanical dilation of the nasal
passage has been proposed to decrease trauma. However, this
method may cause repeated trauma and more bleeding [11].
Sheathing of the distal tip of the endotracheal tube with a
red rubber catheter has been reported to reduce trauma and
prevent impaction of tissue by the end of the tube [2, 5].
The use of an endotracheal tube introducer (bougie) or a red-
rubber catheter to guide the advancement of a tube has been
reported as a more successful and less-traumatic technique
[3, 4]. Submucosal inferior turbinectomy prior to orthognathic
surgery can be considered when these noninvasive methods
have been unsuccessful [10].
In our case, intubation after thermosoftening and lubrication

of the tube was unsuccessful. We did not choose a thinner tube

because of the concern that increasing resistance to ventilation
would be unfavorable during the operation time which were
expected to be about 3 hours. The insertion of the endotracheal
tube exchanger was unsuccessful although it had a smaller
ID than the nasal RAE tube; therefore, we could not try the
Seldinger technique. One method we missed was using flexi-
ble fiberoptic bronchoscope. As fiberoptic bronchoscope is not
only an intubating device but also a diagnostic tool, it could
have provided us useful information for identifying patient’s
nasal structures [1]. Considering that the RAE tube passes
through nasal cavity by pressing the surrounding soft tissue,
the failure of NTI attempts using conventional methods was
unpredictable based on CT findings only. Because there were
no other factors suggesting difficult intubation, we decided
to implement oral intubation as an alternative and planned
changing to nasal intubation after maxillary downfracture.
The final procedure performed in our case using maxillary

downfracture of Le Fort I osteotomy can be a good alternative
for patients undergoing orthognathic surgery who have narrow
nasal cavities. A major advantage of this technique is that
non-traumatic intubation is possible even when other methods
described above are unsuccessful. Because maxillary down-
fracture involves the bilateral maxillary buttresses and sepa-
rates the nasal septum from the maxilla, it allows for further
dissection of the nasal floor and nasal mucosa [12]. According
to this anatomical knowledge, we expected the nasal pathway
to become wider and free from obstacles. This may seem to
be more invasive than previously studied methods; however,
it does not require any further incisions in comparison to the
previously planned operative procedures. In some patients
who have been indicated for inferior turbinectomy due to
turbinate hypertrophy with nasal airway obstruction, elective
partial inferior turbinectomy can be performed simultaneously
using a safe method with minimal complications [13].
A disadvantage of this technique is the risk of aspiration

of the blood coming from the surgical site while changing
the tube. Furthermore, because of the blood and secretion,
laryngoscopic view might be compromised during NTI. To
reduce the risk of aspiration and secure the laryngoscopic
view, sufficient hemostasis and oral suction must be performed
beforehand. In order to maintain the patient’s hemodynamic
stability during the procedure, proper level of neuromuscular
block and anesthesia depth are needed. As this intra-operative
technique is not free from infection issue, it needs to be im-
plemented asepticly as much as possible. Because of the com-
plexity of the suggested method, the clear communication and
close cooperation between the anesthesiologist and surgeon are
highly required.
One study that surveyed 378 patients who underwent bimax-

illary orthognathic surgery reported that nasal congestion was
the worst postoperative symptom that the patients complained
of [14]. Disorganized and excessive NTI attempts may irritate
the nasal mucosa and cause airway edema. It may worsen the
patient’s nasal congestion and result in difficult postoperative
airway management, especially in patients with narrow nasal
cavities. To prevent deterioration in these patients, our new
NTI approach using maxillary downfracture should be consid-
ered based on a preoperative evaluation of the patient’s nasal
structure.
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4. Conclusions

In conclusion, we recommend our NTI technique using max-
illary downfracture of Le Fort I osteotomy, which results in
less trauma, particularly in patients undergoing orthognathic
surgery who have been evaluated as having a narrow nasal
cavity. It can be a good alternative when other techniques are
unsuccessful.
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