
There are many problems in the anesthetic management of patients with scar contracture. In this case, a 41-year-

old male with severe scar contracture on his face, neck, anterior chest, and both shoulders underwent surgery for 

resurfacing with flaps. We tried to awake fiberoptic orotracheal intubation with GlideScopeⓇ Video laryngoscope 

guide after surgical release of contracture under local anesthesia. We report a successful management of a patient 

with severe burn contracture achieved by combined effort of surgeons and anesthesiologists.  (Korean J Anesthesiol 

2013; 64: 61-64)
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CC

For patients who develop scar contractures, resurfacing 

with flaps offers an optimal reconstructive outcome [1]. The 

anesthetic management of these patients presents many 

problems, such as difficult airway, scarce venous access, no 

places available for monitoring, drug dependency, multiple 

anesthetics, tendency to hypothermia, and inaccurate 

estimation of blood loss [2]. 

Because difficulty in managing the airway is one important 

cause of major anesthesia-related morbidity and mortality, 

preparations of many options for alternative to direct laryngo-

scopy must be made in advance. However, in patients with 

extreme contracture, the functional and anatomical distortion may 

lead to the failure of intubation. Hence, meticulous planning 

for anesthesia is essential to avoid catastrophic outcomes. We 

report a case of a patient with severe burn contracture involving 

neck, face, anterior chest, and both shoulders including upper 

arm that endotracheal intubation was achieved by combined 

effort of surgeons and anesthesiologists. 

Case Report

A 41-year-old man was hospitalized with severe scar 

contracture due to flame burn injury to neck and chest three 

years ago. After undergoing several surgeries, his contracture got 

worse. He developed severe scar contractures involving neck, 

face, anterior chest, and both shoulders including upper arms 
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leading to severe deformity. His chin, chest, and both the upper 

arms were fused together by thick hard scars. Because of the 

contractures, he had to stay in a stooped posture with no neck 

flexion or extension. The cervicomental and the mentosternal 

angles were completely obliterated by thick stiff scars, and the 

anterior neck structures, including the larynx, the trachea, and 

the carotid arteries, were not identifiable or palpable (Fig. 1). 

We consulted an otolaryngologist for airway evaluation, but 

endoscopic examination of the airway could not be performed 

because of the narrow external nares and the small oral opening. 

Preoperative X-rays and a computed tomography (CT) scan for 

assessing his airway passage and related structures revealed 

marked thickening of the soft tissues around the neck, without 

distortion or stenosis of the upper airway and the trachea.

In preoperative airway examination, the width from upper 

incisor to lower teeth was less than 1 cm. Because of the restricted 

mouth opening, we could not perform modified Mallampati 

test (mMT). It was difficult to perform face mask ventilation 

because of nearly fixed neck movement and regressed mandible. 

For the same reason, conventional laryngoscopic intubation 

was thought to be impossible. Since the diameter of nares was 

about 0.5cm, it would be impossible to intubate the patient by 

nasal approach. So we considered several adjunctive methods, 

such as fiberoptic bronchoscopy, laryngeal-mask airway, 

lightwand or a GlideScopeⓇ Video laryngoscope, which might 

be used concomitantly. But there was no available noninvasive 

approach except orotracheal fiberoptic intubation while the 

patient is awake, or surgical tracheostomy. 

The day before the surgery, a peripheral intravenous catheter 

was placed. Glycopyrrolate 0.2 mg was delivered to the patient 

via intramuscular injection for reduction of oral secretions just 

before transferring to operating room. He was placed in the 

supine position on the operating table with standard monitor. 

The patient’s vital signs were stable and he lay down comfortably 

on his back by stuffing the gap with pillow and folded sheets. The 

first attempt of awake fiberoptic intubation was performed after 

applying topical lidocaine spray to the oral cavity and pharynx. 

However, it was impossible to intubate with endotracheal tube 

through restricted mouth opening. Surgical tracheostomy 

wasn’t possible either because thick scar made it impossible 

to identify the anatomy of the neck. So we decided to perform 

rapid surgery for release of the neck and mouth contractures 

under local anesthetic lidocaine (totally 400 mg) to improve his 

mouth opening by freeing the mandible from the scar. There 

were no systemic effects such as hypotension, bradycardia, 

arrhythmia, and seizure.

Initial scar releasing operation of the mouth and neck was 

done with intermittent administration of fentanyl (totally 200 

mcg). In spite of dissecting nearly the whole circumference of 

the neck, the mouth opening was only enough to allow passage 

of the blade of laryngoscope (Fig. 2). 

Since it was impossible to identify glossopharyngeal nerve or 

superior laryngeal nerve even after releasing the contractures, 

we could not perform nerve block. After applying topical 

lidocaine spray to the oral cavity and pharynx, orotracheal 

Fig. 1. Photographs of the Patient on Admission. There are severe 
contractures of the mandible, the neck and the lower part of the 
face, with narrow nares and a small oral opening (microstomia) 
that were due to the facial and perioral contractures. The neck is 
held in flexion, and the mandible is regressed and fixed near the 
sternum, impossible for the patient to extend the neck or distract 
the mandible. The structure of anterior neck is unidentifiable and 
impalpable. 

Fig. 2. Intubated state after release of the neck and mouth contrac-
tures. The solid line is drawn a transverse incision line under local 
anesthesia. And the part between a solid line and a dotted line is 
released area.; this requires dissecting nearly whole circumference of 
the neck, leaving a large, stellate wound involving the lower face, the 
neck, the upper chest.
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intubation with a cuffed endotracheal tube (7.0 mm ID) was 

performed with the use of fiberoptic bronchoscopy under 

GlideScopeⓇ Video laryngoscope guidance (Fig. 3). There was 

no difficulty during the intubation. We confirmed the tube 

passing through the vocal cord and then it was fixed at mouth 

angle. 

After the surgery, the patient remained with endotracheal 

tube and was transferred to surgical intensive care unit.

He received continuous infusion of midazolam and vecuro-

nium for sedation and mechanical ventilation was maintained. 

Postoperative day 2, sedation was stopped and extubation 

was accomplished. After it, his spontaneous breathing was 

regular, chest movements were good. There was no hoarseness. 

Postoperative day 3, the patient was moved to the general ward.

Discussion

The anesthetic management of patients with severe post-

burn neck contracture presents many difficult problems. 

Difficult airway is the most critical and its consequences can 

be catastrophic. An airway history and physical examination 

should be performed prior to the initiation of anesthetic care 

and airway management so that anesthesiologists can estimate 

the degree of airway difficulty and prepare several methods for 

airway management. The American Society of Anesthesiologists 

Task Force on Management of the Difficult Airway suggested 

several elements of the preoperative airway physical exami-

nation that may suggest the presence of a hard intubation during 

conventional oral laryngoscopy [3].

Many previous studies reported that modified Mallampati test 

(mMT) most commonly used single test for airway evaluation 

[4,5]. However, contracture of perioral area is accompanied 

in most mento-sternal contracture cases and, recently, it was 

reported that mMT is poor to be used alone in the clinical field 

because of low sensitivity and low positive predictive value [5]. 

Therefore, different criteria are needed. Currently, there are 

no recommended guidelines for burn scar patients, so airway 

management of these patients relies on clinical judgment of 

experienced anesthesiologist entirely.

There has been effort to classify burn scar patients according 

to the degree of contracture and evaluate airway based on 

previous studies. Onah [6] suggested a classification system with 

four major numeric categories, which is based on the extent of 

flexion or extension by the contracted neck and the anatomical 

position of the neck. Difficulty with intubation can be expected 

in type 2 and 3; especially in type 3, the distance between the 

chin and the thyroid prominence distance is shortened.

General available substitutes for difficult intubation are 

alternative laryngoscope blades, awake intubation, oral or nasal 

blind intubation, fiberoptic intubation, intubating stylet or tube 

changer, laryngeal mask airway (LMA) as an intubating conduit, 

lightwand, retrograde intubation, and invasive airway access [7]. 

ECMO is left as the last method.

In our case, because of the severe contractures and micro-

stomia, direct visual examination of the oral cavity and pharynx 

was impossible. We excluded LMA because size #4 for male 

adult was too large to pass through his mouth opening. Since 

it was not illuminated introducer due to presence of scar in the 

anterior aspect of neck, orotracheal intubation with lightwand 

was also excluded. We did not consider retrograde intubation 

or tracheostomy because the anterior neck structures including 

the larynx, the trachea, and the carotid arteries were not 

identifiable and not palpable. A different approach was needed. 

Wong et al. [8] proposed several options for airway manage-

ment with contractures involving the neck, face, and anterior 

chest. Those are: awake intubation with fiberoptic bronchoscopy, 

face mask ventilation followed by surgical scar release then 

tracheal intubation, laryngeal mask airway anesthesia and scar 

release then intubation if needed, intubating laryngeal mask 

airway, tracheostomy or cricothyroidotomy, and surgical scar 

release under ketamine local anesthesia then intubation. We 

chose awake intubation with fiberoptic broncho scopy. In the 

first attempt, we could not put the endotracheal tube into 

patient’s mouth because his mouth opening was less than 

Fig. 3. (A) Awake intubation using 
fibe  rop tic bronchoscopy under Glide-
ScopeⓇ Video laryngoscope guide. 
(B) The GlideScopeⓇ monitor display 
image of endotracheal tube passing 
through the vocal cord. 
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1 cm in width. Surgical scar release under local anesthesia 

for intubation was the only choice when awake fiberoptic 

intubation had failed. 

Because induction of anesthesia and initial control of the 

airway are potentially hazardous [2,9], careful cooperative 

planning is necessary with surgery and anesthesia. Ideally, 

the surgeon should be in the room at the time of induction of 

anesthesia, prepared for emergency release of contractures, 

tracheotomy, or both. If intubation proves difficult or impossible, 

rapid partial release of the contractures can greatly assist 

intubation [9].

Use of ketamine is reported in previous clinical cases [10]. 

However fentanyl was injected intermittently for pain control 

because ketamine was not available in our hospital. 

Releasing the contractures required dissecting nearly the 

whole circumference of the neck, leaving a large, stellate 

wound involving the lower face, the neck, the upper chest, and 

the upper arms. The total amount of lidocaine used in local 

anesthesia was about 400 mg and fentanyl was 200 μg.

Despite surgical release, the mouth opening was not 

enough to conduct conventional intubation. We decided to 

perform awake intubation with fiberoptic bronchoscopy under 

GlideScopeⓇ Video laryngoscope guide. 

In recent years, advances in optical technologies have 

enabled the development of several new indirect laryngoscopes, 

of which the GlideScopeⓇ Video laryngoscope is one [11]. This 

device visualizes the laryngeal inlet by indirect mechanisms, 

removing the need to align the oral, pharyngeal, and tracheal 

axes, thereby potentially making laryngeal visualization and 

subsequent tracheal intubation easier to perform. It is self-

contained, and very similar in appearance and technique 

to direct laryngoscopy, making this clinical approach very 

accessible [12]. But this device has limitations, with difficulties 

encountered in advancing the tracheal tube toward the view of 

the video monitor [13]. 

Disadvantages from this can be solved by using fiberoptic 

bronchoscopy as a guidewire. Fiberoptic bronchoscopy provides 

excellent visualization of glottis. Another major advantage of 

the fiberoptic technique under video guide is that the dynamics 

of endotracheal tube insertion can be continuously viewed on 

the screen until intubation is accomplished. If the endotracheal 

tube fails to enter the trachea directly, it may be manipulated 

under visual control [14]. 

Overall, fiberoptic bronchoscopy under video laryngoscope 

guide is a good suggestion in patients who cannot be ventilated 

or intubated easily. 

In summary, difficulties with intubation are easily predicted 

who has severe scar contracture on his face, neck, anterior 

chest and both shoulders. Therefore, anesthesiologist must 

prepare for it. 

We suggest two important points thought to be essential in 

airway management for scar contracture patients. First, careful 

cooperative planning by surgeons and anesthesiologists is 

essential; also, the surgeon should attend in the room at the 

time of induction of anesthesia, prepared for emergency release 

of contractures, tracheotomy, or both. Second, we propose an 

awake fiberoptic intubation under video laryngoscope guidance 

as an effective method in patients with anticipated difficult 

intubation. 
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