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Introduction
Temporomandibular joint (TMJ) ankylosis often 

occurs after misdiagnosis, delayed treatment, inade-
quate surgery, prolonged immobilization, or insuffi-
cient physiotherapy for intracapsular or subcondylar 
mandibular fractures. This condition is challenging to 

treat because it requires complete release of ankylo-
sis followed by restoration of the condylar height to 
facilitate full range of motion and good occlusion1,2. 
Trismus is defined as restricted mouth opening that 
measures less than 35 mm interincisal distance, and 
severe trismus is an interincisal distance less than 10 
mm. Nasal intubation and tracheostomy have tradi-
tionally been performed in patients with trismus but 
both options are invasive and associated with potential 
complications and difficult airway management3. That 
is why awake tracheal intubation should be consid-
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SUMMARY – In this case report we present successful airway management in a patient with pre-
dicted difficult airway using the Difficult Airway Society guidelines. Our patient presented with recur-
rence of severely reduced mouth opening due to post-traumatic bilateral temporomandibular ankylosis, 
and was scheduled for surgical resection of the mandibular articular processes. Awake fiberoptic intu-
bation was planned. After light sedation and thorough topicalization of the nasal cavity the flexible 
optic bronchoscope was successfully navigated into the trachea with ‘spray-as-you-go’ technique and the 
endotracheal tube was railroaded over it. After a two-point check of the endotracheal tube placement the 
patient was put under anesthesia. The surgery was uneventful. Finally, a plan with surgeons for safe extu-
bation was made and the patient was extubated uneventfully on the next day using the airway exchange 
catheter in the intensive care unit.
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ered. The benefit of this technique in securing the air-
way before induction of anesthesia is that the patient 
maintains spontaneous ventilation and airway tone 
until the trachea is intubated4. The preferred route is 
nasal with fiberoptic bronchoscope since there is lim-
ited mouth opening. Several other options are possible, 
such as retromolar intubation, submental intubation, 
and front of neck access (FONA), e.g., tracheotomy.

We present a case of a patient with anticipat-
ed difficult airway due to post-traumatic anky-
losis of TMJs scheduled for surgical correction. 

Case Report 

A 46-year-old man was admitted to the Depart-
ment of Otolaryngology, Head and Neck Surgery 
for treatment of post-traumatic bilateral ankylosis of 
TMJs causing trismus (Fig. 1). The patient was in-
volved in an airplane accident 7 years before, suffering 
polytrauma with brain contusion, skull base fracture, 

bilateral contusion of the eyeballs, orbital fracture, and 
multifragmentary fractures of facial bones. During 
hospital stay, temporary tracheostomy was performed. 
Consequently, post-traumatic bilateral ankylosis of 
the TMJs developed and bilateral condylectomy was 
performed 3 years before. This time, surgical resection 
of the mandibular articular process on both sides was 
planned.

Preoperative airway evaluation was significant be-
cause of limited mouth opening (interincisor distance 
of 8 mm), neck scarring due to previous tracheotomy, 
and previous airway difficulty in addition to previous 
head surgery and presenting condition with computed 
tomography showing stage 3 bilateral ankylosis. Dif-
ficult airway was anticipated and a plan of anesthet-
ic management was made accordingly. Experienced 
anesthesiologist reviewed the patient the day before 
surgery and performed preoperative evaluation. Upon 
arrival in the operating room, standard anesthetic 
monitoring was initiated and an i.v. line was obtained. 
Two anesthesiology residents were tasked with mon-
itoring the patient’s vital parameters and sedation 
during the procedure, while the experienced anesthe-
siologist performed the procedure. The patient was 
premedicated with 1 mg of intravenous midazolam 
and 5 mcg of intravenous sufentanil. Oral cavity was 
topicalized with 2% lidocaine using MADgic laryn-
go-tracheal mucosal atomization device (MAD) and 
topical vasoconstrictor was applied in the nasal cavity. 
Since swallowing was impossible, we skipped gargling 
10% lidocaine spray into the oral cavity. Supplemen-
tal oxygen with flow of 3 L/min via nasal cannula 
was initiated. Transnasal fiberoptic intubation using 
a face-to-face approach was performed with the pa-
tient awake and spontaneously breathing in the semi 
recumbent position. The spray-as-you-go technique 
was used for topicalization of the pharynx, larynx and 
trachea with 2% lidocaine using working channel of 
the bronchoscope for pushing lidocaine mixed with 
air to allow dispersion of anesthetic (total amount of 
5 mg/kg of lidocaine). After navigating the broncho-
scope into the trachea just above the carina, a 6.5 mm 
inner diameter cuffed armored endotracheal tube was 
successfully railroaded over the bronchoscope with-
out resistance. After the two-point check of tracheal 
tube placement by visualization of the tracheal lumen 
with flexible optical bronchoscope and capnography, 
the endotracheal tube cuff was inflated and anesthesia 
was induced. The course of anesthesia was uneventful. 
During the surgery, ankylosis of both TMJs was ap-
proached through temporal and periauricular cuts. The 
condylar processes were resected and the mandible was 
separated from the temporal bone on both sides (Fig. 
2). Extubation plan was discussed with surgeons and 
delayed extubation in the Intensive Care Unit (ICU) 
was planned after airway edema resolves. High doses 
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Fig. 1. 3D reconstruction showing ankylosis before surgery.
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of dexamethasone (8 mg i.v. twice per day) were ad-
ministered for swelling reduction. After ENT con-
sultation and airway visualization with the fiberscope, 
the patient was successfully extubated using an airway 
exchange catheter as per the Difficult Airway Society 
guidelines for at-risk extubation. He was transferred to 
the ward in good condition a day after that.

Discussion

As mentioned earlier, TMJ ankylosis is challenging 
to treat because it requires complete release of anky-
losis followed by restoration of the condylar height to 
facilitate full range of motion and good occlusion1,2. 
However, it is not only a challenge to the surgeons, it 
is a challenge for airway management for anesthesiol-
ogists, and even more in case of the staff less trained 
in airway management outside the operating room in 
case of emergency. 

Awake fiberoptic tracheal intubation (AFOI) is 
indicated if there is predicted difficulty to oxygenate 
using a face mask or supraglottic airway, and should 
be considered when difficult intubation is predict-
ed5. However, this procedure requires regular training 
and skill, special equipment, and good preparation. A 
checklist for AFOI is a useful tool to prevent human 
errors and equipment failure.

As our patient presented with limited mouth open-
ing, i.e., trismus, there was obvious concern about the 
ability to intubate the patient and it was clear that the 
nasal route had to be used. In consultation with the 

surgeon, the patient and senior anesthetist, a decision 
was made to proceed with awake tracheal intubation 
using fiberoptic bronchoscope in order to minimize 
the potentially catastrophic consequences of failed in-
tubation in an anesthetized patient. 

With its high safety and success rate, this tech-
nique has proven to be the gold standard for difficult 
airway management but great attention should be paid 
to making a strategy for successful implementation, 
considering sedation, topicalization, oxygenation and 
performance, including ergonomics during the proce-
dure4. Good communication and teamwork are abso-
lutely necessary in order to achieve good success rates 
with this technique.

Another approach in a similar situation could be 
awake tracheotomy performed under local anesthesia. 
Neck scarring from previous tracheotomy presents a 
risk factor for the difficult front of neck access, so this 
was reserved as a plan B in our case.

A different option that can be considered is ret-
romolar intubation. The retromolar space presents an 
access point to the oropharynx and can be used to suc-
cessfully perform orotracheal intubation. There are two 
methods of retromolar intubation, one with a flexible 
fiberoptic scope and another one with a rigid intubat-
ing endoscope, e.g., Bonfils6,7. Retromolar intubation 
is less invasive and is associated with less morbidity 
than tracheostomy and submental intubation. As the 
operative field is in close proximity and intraoperative 
assessment of dental occlusion is required, submental 
intubation can also be an option, but it is invasive8 and 
not routinely performed in our department.

The patient received light sedation with midazolam 
and sufentanil to prevent any coughing or discomfort 
during the procedure. Some authors advocate using 
remifentanil infusion, as well as dexmedetomidine 
while others prefer a sedation-free approach9.

Airway topicalization can be achieved by the appli-
cation of local anesthetics using nebulizers, atomizers, 
spray-as-you-go technique or transtracheal injection 
of local anesthetic. The most commonly used local an-
esthetic is lidocaine. Glossopharyngeal and superior 
laryngeal nerve blocks are another option. When the 
nasal route is used, application of a vasoconstricting 
agent, in our case ephedrine, is recommended. 

Important part of AFOI is oxygenation before 
and during the procedure, and high-flow nasal oxygen 
(HFNO) is gaining ever more popularity in advanced 

Fig. 2. 3D reconstruction showing release of the joint after 
surgery.
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airway management. Since the HFNO device is not 
readily available in our operating room, we provided 
supplemental oxygen throughout the procedure using 
a low-flow nasal cannula. This is an alternative, which 
worked well in this case when only light sedation was 
used. Nasal cannula has its limitations since it can pro-
vide only low flows up to 4 L/min of oxygen. Backup 
plan was ventilation by face mask attached to the anes-
thesia machine, with nasopharyngeal airway prepared. 
Oxygen insufflation by nasopharyngeal airway could 
also be an alternative, as it is described in the litera-
ture10.

Patient positioning and ergonomics play an im-
portant role in performing this technique. We opted 
for the face-to-face approach11.

The team of surgeons and anesthesiologists de-
cided to postpone extubation of our patient since 
airway edema after mandibular resection is always a 
problem. By transferring the patient to the ICU and 
extubating after optimization of all the patient and 
non-patient factors, the procedure was much safer 
(see Fig. 1). The most important factors were swelling 
of the surgical field, which could obstruct the airway 
and the level of the patient’s sedation. Extubation was 
performed the day after the surgery using the airway 
exchange catheter in order to preserve airway access 
in case of emergency12,13. Cuff leak test and fiberoptic 
visualization of airway structures are recommended 
before extubation. Another option in cases like this 
is to perform temporary tracheostomy at the end, or 
before the start of the surgery. This approach would 
allow immediate weaning from the ventilation at the 
end of the surgery and postoperative care at the high 
dependency unit. 

Conclusions	

This case report aims to highlight the importance 
of airway assessment, planning and management ac-
cording to the Difficult Airway Society guidelines 
throughout the procedure, from the induction to extu-
bation in a patient with post-traumatic trismus. Good 
airway management includes not only intubation, but 
also maintaining airway safety during shared airway in 
head and neck surgery and extubation planning. Team 
approach in airway management should include all 
the participants involved in patient care, not only in 
the operating room, but also in the ICU, post anesthe-

sia care unit or the ward, depending on the planned 
patient care. Systemic handover of patients between 
caregivers, oral and written, is obligatory in order to 
improve patient safety.

References 
1.	 Ellis E 3rd. Complications of mandibular condyle fractures. Int 

J Oral Maxillofac Surg. 1998 Aug;27(4):255-7. doi: 10.1016/
s0901-5027(05)80506-5.

2.	 Shivakotee S, Menon CS, Sham ME, Kumar V, Archana S. 
TMJ ankylosis management: our experience. J Maxillofac 
Oral Surg. 2020 Dec;19(4):579-84. doi: 10.1007/s12663-
019-01293-y.

3.	 Arné J, Descoins P, Fusciardi J, Ingrand P, Ferrier B, Boud-
igues D, et al. Preoperative assessment for difficult intubation 
in general and ENT surgery: predictive value of a clinical mul-
tivariate risk index. Br J Anaesth. 1998 Feb;80(2):140-6. doi: 
10.1093/bja/80.2.140.

4.	 Ahmad I, El-Boghdadly K, Bhagrath R, Hodzovic I, Mc-
Narry AF, Mir F, et al. Difficult Airway Society guidelines for 
awake tracheal intubation (ATI) in adults. Anaesthesia. 2020 
Apr;75(4):509-28. doi: 10.1111/anae.14904.

5.	 Cook T, Kristensen MS, editors. Core Topics in Airway Man-
agement. 3rd edn. Cambridge: Cambridge University Press; 
2020. p. 80. doi: 10.1017/9781108303477.

6.	 Abramson SI, Holmes AA, Hagberg CA. Awake insertion 
of the Bonfils Retromolar Intubation Fiberscope in five pa-
tients with anticipated difficult airways. Anesth Analg. 2008 
Apr;106(4):1215-7. doi: 10.1213/ane.0b013e318167cc7c.

7.	 Togioka BM, Pinkert V, Geltzeiler M, Chen EM. Retromo-
lar intubation for severe trismus: a less invasive alternative to 
tracheostomy and submental intubation. BMJ Case Rep. 2021 
Jan 18;14(1):e239817. doi: 10.1136/bcr-2020-239817.

8.	 Cheong Y, Kang SS, Kim M, Son HJ, Park J, Kim JM. Sub-
mental intubation in patients with complex maxillofacial in-
juries. J Lifestyle Med. 2016 Sep;6(2):68-71. doi: 10.15280/
jlm.2016.6.2.68.

9.	 Johnston KD, Rai MR. Conscious sedation for awake fibreop-
tic intubation: a review of the literature. Can J Anaesth. 2013 
Jun;60(6):584-99. doi: 10.1007/s12630-013-9915-9.

10.	 Azam Danish M. Preoxygenation and anesthesia: a detailed 
review. Cureus. 2021 Feb 9;13(2):e13240. doi: 10.7759/cu-
reus.13240.

11.	 Carayon P, Xie A, Kianfar S. Human factors and ergonomics as 
a patient safety practice. BMJ Qual Saf. 2014 Mar;23(3):196-
205. doi: 10.1136/bmjqs-2013-001812.

12.	 Difficult Airway Society Extubation Guidelines Group, Popat 
M, Mitchell V, Dravid R, Patel A, Swampillai C, et al. Diffi-
cult Airway Society Guidelines for the management of tra-
cheal extubation. Anaesthesia. 2012 Mar;67(3):318-40. doi: 
10.1111/j.1365-2044.2012.07075.x.

13.	 Mort TC. Continuous airway access for the difficult ex-
tubation: the efficacy of the airway exchange catheter. 
Anesth Analg. 2007 Nov;105(5):1357-62. doi: 10.1213/01.
ane.0000282826.68646.a1.



Acta Clin Croat, Vol. 62, (Suppl. 1) 2023 141

I. Beneš et al. Temporomandibular joint ankylosis and airway management

Sažetak

FIBEROPTIČKA TRAHEALNA INTUBACIJA NA BUDNO I RIZIČNA EKSTUBACIJA U BOLESNIKA 
S OČEKIVANIM OTEŽANIM DIŠNIM PUTOM ZBOG POST-TRAUMATSKE ANKILOZE 

TEMPOROMANDIBULARNIH ZGLOBOVA

I. Beneš, M. Kasalo, R. Curić Radivojević, I. Blivajs, D. Leović i A. Peršin Beraković

U ovom prikazu slučaja opisujemo uspješno zbrinjavanje dišnoga puta u bolesnika s predviđenim otežanim dišnim putom 
primjenjujući smjernice koje je izdalo Difficult Airway Society. Bolesnik se prezentirao otežanim otvaranjem usta posljedič-
no obostranoj post-traumatskoj ankilozi temporomandibularnih zglobova. Planirana je budna fiberoptička intubacija za 
kiruršku resekciju obaju mandibularnih zglobnih nastavaka. Nakon lagane sedacije i temeljite topikalizacije nosne šupljine 
fleksibilni optički bronhoskop je uspješno navigiran u traheju tehnikom spray-as-you-go te je endotrahealni tubus postavljen 
preko njega. Nakon dvostruke provjere položaja endotrahealnog tubusa bolesnik je anestetiziran. Kirurški zahvat je protekao 
bez neočekivanih događaja. U dogovoru s operaterima primijenjen je plan za sigurnu ekstubaciju te je ona učinjena bez 
neočekivanih događaja dan kasnije primjenom tzv. katetera “izmjenjivača”  u jedinici intenzivnog liječenja.

Ključne riječi: Trahealna intubacija na budno; Rizična ekstubacija; Otežani dišni put; Trizmus


