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Abstract: Retropharyngeal deep neck infection sometimes necessitates securing of the air-
way and surgery for drainage. Airway management in patients with deep neck infection is 
challenging for anesthesiologists. A 56-year-old woman diagnosed with deep neck infection 
was admitted for incision and drainage. In the first operation for incision and drainage, indirect 
videolaryngoscope was utilized to confirm the airway before tracheal intubation, and the 
patient was intubated successfully. In the second operation for wound closure, dexmedetomi-
dine administration and high-flow nasal cannulation were used during monitored anesthesia 
care throughout a subsequent procedure. The outcome in the present case suggests that indirect 
videolaryngoscope, dexmedetomidine, and high-flow nasal cannula can facilitate effective 
management during surgery in patients with retropharyngeal deep neck space infection. 
Keywords: dexmedetomidine, high-flow nasal cannula, indirect laryngoscope, neck 
infection

Introduction
Deep neck infection refers to infection of the potential spaces and fascial planes of the 
neck in which abscesses and cellulitis can form.1 It can result in rapid progression 
associated with serious complications such as edema, distortion, and potentially fatal 
airway obstruction. It can also involve bilateral communication between the retrophar-
yngeal space and the parapharyngeal spaces, which contain the carotid sheaths and border 
the “danger” space posteriorly that extends from the skull base to the posterior 
mediastinum.2

Many cases of severe neck infection require securing of the airway, and surgery 
for drainage. Because of the numerous potential complexities involved, airway 
management of patients with deep neck infection can be challenging for anesthe-
siologists. For a long time, the gold standard of difficult airway management was 
awake fiberoptic intubation.3 Notably however, it can be technically difficult and 
cause discomfort and pain. Herein we report the details of a case of deep neck 
infection in which indirect videolaryngoscope, dexmedetomidine administration, 
and high-flow nasal cannula were utilized.

Case Report
The patient whose case is described herein provided written informed consent for its 
publication. This study was approved by the Institutional Review Board of Inje 
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University Seoul Paik Hospital (PAIK 2020-10-003). A 56- 
year-old woman 150 cm in height and weighing 86 kg was 
admitted with a diagnosis of deep neck infection for incision 
and drainage. She reported that she had experienced neck 
swelling and tenderness for the past 6 days. She had been 
diagnosed with hypertension 6 years prior, and her blood 
pressure was well controlled via medication.

Preoperative airway evaluation revealed Mallampatti 
class IV with mouth opening of less than three finger 
widths.4 Neck computed tomography (CT) findings included 
right side retropharyngeal abscess extending to the anterior 
and posterior cervical space and carotid space (Figure 1). 
She was not premedicated. In the operating theater, her 
initial vital signs were blood pressure 140/83 mmHg, heart 
rate 110 beats/min, and saturation of percutaneous oxygen 
(SpO2) 97%. Her arterial blood gas analysis results included 
mild respiratory alkalosis due to tachypnea with a respiration 
rate of 25 breaths/min, pH 7.50, partial pressure of CO2 34.1 
mmHg, partial pressure of O2 124.6 mmHg, and O2 satura-
tion 99%. Oxygen saturation was maintained above 97% 
throughout the procedure.

Preoxygenation was administered via a facial mask 
with 100% oxygen for more than 5 min. Potentially diffi-
cult intubation was anticipated, and accordingly, an indirect 
videolaryngoscope (UEScope®, UE Medical Devices, MA, 
USA) was prepared, as were endotracheal tubes (ETTs) of 
various diameters. Prior to anesthesia, we planned to con-
firm the airway via videolaryngoscope and then decide 
whether awake intubation should be performed or not. 
After applying lidocaine spray, indirect videolaryngoscopic 

airway examination was performed. To topicalize the air-
way near the epiglottis 60 mg of 10% lidocaine spray 
(10 mg/puff) was administered via the patient’s oral cavity, 
followed by gargling. Upon inspection the epiglottis was 
visible, but the glottis was not (Cormack and Lehane grade 
3).5 After confirming visualization of the epiglottis via 
indirect videolaryngoscope, intubation using indirect 
videolaryngoscope was performed under general anesthe-
sia. Sugammadex 400 mg was prepared in case of failed 
intubation. General anesthesia was induced via propofol 
120 mg and rocuronium 60 mg prior to tracheal intubation. 
Mask ventilation was feasible with a two-handed techni-
que, and a tidal volume of 300 mL was achieved at 
approximately 20 cmH2O of peak airway pressure. 
Intubation was initially attempted with an ETT with an 
internal diameter (ID) of 7.0 mm, but that tube was subse-
quently changed to a 6.5-mm ID ETT due to difficulty 
passing the vocal cord, then the patient was successfully 
intubated. Oxygen saturation was maintained above 97% 
throughout the procedure.

Anesthesia was maintained with 1.7 volume % of 
sevoflurane and remifentanil, 2 L/min of air, and 2 L/min 
of O2. Pressure-controlled ventilation mode was used. 
During the procedure end-tidal CO2 was maintained at 
28–30 mmHg and pulse oximetry was 100%. The surgery 
consisted of incision and retropharyngeal abscess drainage 
via a transcervical approach, and the surgeon decided to 
delay wound closure.

At the end of the operation, the patient was transferred 
directly to the intensive care unit (ICU) and breathing was 

Figure 1 (A) An axial view computed tomography image depicting right side retropharyngeal abscess extending to the carotid space. (B) A coronal view computed 
tomography image. The narrowest part of the airway was approximately 5.9 mm in diameter.
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maintained via a mechanical ventilator due to the risk of 
airway obstruction after extubation. In the ICU, saturation 
was evidently well controlled at above 95% via pressure- 
controlled ventilation, as evidenced by tidal volume 
450 mL, respiration rate 12 breaths/min, and PEEP 5 
cmH2O under FiO2 0.4.

The next day, while still in the ICU, the patient recom-
menced spontaneous breathing and was subsequently suc-
cessfully extubated. The surgeon decided to perform 
wound closure and packing gauze removal the 
following day. Monitored anesthesia care was planned to 
avoid repeated intubation.

The patient was not premedicated. On arrival in the 
operating room noninvasive blood pressure monitoring, 
electrocardiography, pulse oximetry, and end-tidal CO2 

measurement via a nasal cannula with 100% O2 at 3 L/ 
min were instigated. Sedation was established via contin-
uous infusion of dexmedetomidine at 6 µg/kg/hr. After 
dexmedetomidine administration, SpO2 decreased to 95%, 
and therefore the patient was changed to a reservoir mask 
with 100% O2 administered at 6 L/min. SpO2 then dropped 
to 94%, prompting a decision to use high-flow nasal cannula 
(Optiflow™; Fisher and Paykel Healthcare, Auckland, New 
Zealand) oxygen delivery set to 30 L/min of humidified 
oxygen flow (fractional inspired oxygen 1.0).

SpO2 was maintained at 100%. After a loading dose of 
dexmedetomidine 6 µg/kg/hr for 10 min, the dose was 
reduced to 0.6 µg/kg/hr. Prior to the incision, 50 µg of 
fentanyl was administered. After approximately 20 min, 
fentanyl 50 µg and midazolam 1 mg were administered 
and dexmedetomidine was increased to 0.7–1.0 µg/kg/hr 
because the patient complained of ongoing discomfort. 
During the procedure, her vital signs were stable and there 
were no signs of bradycardia. She did not report any dis-
comfort during subsequent operations. The level of con-
sciousness was monitored using the Observer’s Assessment 
of Alertness and Sedation (OAA/S) score. An OAA/S score 
of 2 was maintained throughout the operation.6

In the recovery room, 100% O2 at 3 L/min was sup-
plied via a nasal cannula, and O2 saturation was main-
tained at 96–100%. She was then transported to a general 
hospital room. On the 12th postoperative day, she was 
discharged without any sequelae.

Discussion
The retropharyngeal space ascends from the skull base to 
the tracheal bifurcation and lies anterior to the prevertebral 
fascia.7 In adults, retropharyngeal abscesses of the neck 

tend to develop via direct extension from adjacent struc-
tures, or compression. The condition can constitute a life- 
threatening emergency involving airway compromise and 
other potentially fatal complications.8 Factors associated 
with the high mortality rate include airway obstruction, 
mediastinitis, aspiration pneumonia, epidural abscess, 
jugular venous thrombosis, necrotizing fasciitis, sepsis, 
and erosion into the carotid artery.9 The condition may 
require prompt surgical drainage. In the present case, the 
patient reported suffering from neck swelling, and CT 
scanning depicted severe narrowing of the airway that 
required urgent surgery.

It has been recommended that awake fiberoptic intuba-
tion should be used for airway management in patients 
with an airway obstruction in difficult airway situations.3 

Awake fiberoptic intubation can be a painful procedure 
however, and it requires a specific level of technical 
training.10 Videolaryngoscope provides a wider field of 
vision, facilitates imaging of laryngeal structures beyond 
the scope of conventional direct laryngoscopy, and is now 
considered by some anesthesiologists to be a first-line 
intubation technique for routine, difficult, and rescue 
intubations.11 In the present case, videolaryngoscope was 
conducted to assess laryngeal structure before intubation, 
in an effort to facilitate more accurate estimation of the 
likelihood of successful intubation. The final decision on 
whether to induce general anesthesia was made after con-
firming the airway via videolaryngoscope just before 
anesthesia induction. Even with local anesthesia, awake 
intubation can cause discomfort and anxiety to the patient. 
In the present case, we could not attempt topicalization via 
methods such as superior laryngeal blockade or transtra-
cheal injection of lidocaine, due to the distorted airway. 
Videolaryngoscope was helpful for evaluating the airway 
immediately prior to general anesthesia induction, to deter-
mine whether awake intubation could be performed.

According to the labeled dosage recommendation, 
16 mg/kg sugammadex induces immediate recovery of 
neuromuscular blockade after an intubating dose of 
1.2 mg/kg of rocuronium. Sugammadex 4 mg/kg is recom-
mended for the reversal of deep neuromuscular blockade.12 

In the current case, 0.8 mg/kg rocuronium was administered 
to induce general anesthesia; therefore, we prepared 400 mg 
sugammadex in a syringe as an initial shot. We were also 
prepared for the injection of additional sugammadex, 
should that have been required.

The second operation was more challenging because 
the trachea was not secured via intubation. In view of this, 
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dexmedetomidine and high-flow nasal cannula for oxyge-
nation were utilized in an effort to achieve sedation with-
out respiratory difficulty.

Dexmedetomidine is a lipophilic imidazole derivative 
and a highly selective α-2 adrenergic receptor agonist that 
exerts sedative and analgesic effects, with minimal effects 
on ventilation.13 The administration of high doses (10 µg/ 
kg/hr) to patients undergoing airway surgery can report-
edly maintain ventilatory drive, but may cause obstructive 
apnea and increased blood pressure via increased periph-
eral vascular resistance.13 Given the potential for sudden 
exogenous catecholamine release, rapid administration 
may lead to tachycardia, bradycardia, and hypertension.14 

In this case, the loading dose of dexmedetomidine used 
was only 6 µg/kg/hr, and vital signs remained stable dur-
ing the procedure.

High-flow nasal cannula provides oxygen at a high- 
flow rate and surpasses low-flow and intermediate-flow 
devices by delivering up to 60 L/min of heated humidi-
fied gas via the patient’s nasal opening.15 High-flow nasal 
cannulas are able to titrate fractional inspired oxygen up 
to 1.0 and consistently deliver highly oxygenated flow to 
the alveoli because they can provide higher flow rates 
than conventional inspiratory flow, and can decrease 
entrapment of room air.16 High-flow nasal cannula gen-
erates a low-level PEEP effect, washout of the pharyn-
geal dead space, reduction of the “work of breathing”, 
increased alveolar recruitment, and improved mucocili-
ary clearance and patient comfort.17 It is reportedly 
superior to conventional oxygenation techniques in spe-
cific groups of patients who need tracheal intubation in 
the operating room such as obese patients and pregnant 
patients, or patients requiring rapid-sequence induction 
of anesthesia, and in such cases, it may be an effective 
technique for delaying hypoxemia during anesthesia 
management.16

Mortality from failure of airway management still 
occurs in patients with severe deep neck infection.18 

Securing the airway remains an ongoing challenge for 
anesthesiologists. In the present case, indirect laryngo-
scopy, dexmedetomidine administration, and high-flow 
nasal cannula were affective for the management of retro-
pharyngeal deep neck space infection.

Conclusions
Indirect laryngoscopy, dexmedetomidine, and high-flow 
nasal cannulation may facilitate effective management 

during surgery in patients with retropharyngeal deep 
neck space infection.
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