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Introduction 

Airway management is a fundamental and challenging aspect in anesthesiology practice, both

in elective and emergency situations. Among the most critical and complex scenarios, the man-

agement of a difficult airway management represents a situation where even the most expe-

rienced anesthetist may encounter difficulties with the standard available devices such as fa-

cial masks, laryngoscopes, supraglottic devices. The 2022 updated guidelines by the American

Society of Anesthesiologists 1 provide a framework to deal with these situations, distinguish-

ing between 2 distinct scenarios: expected difficult intubation and unplanned difficult intuba-

tion. However, these guidelines outline different options for tracheal intubation, including awake

or anesthetized tracheal intubation, and highlight the use of advanced devices such as rigid

laryngoscopic blades, videolaringoscope, flexible fiberoscope (FFS), supraglottic devices, and rigid

bronchoscopes or a combination of these. In extreme cases, invasive procedures such as cricothy-

rotomy or Extracorporeal Membrane Oxygenation (ECMO) may be required. 2 Obviously, the suc-

cessful management of difficult airways depends not only on the availability of advanced devices

but also on patient-specific factors such as age, body mass index (BMI), airway anatomy, comor-

bidities, and the technical skills of the anesthetist. This underscores the uniqueness of each case

and highlights the complexities, particularly in urgent conditions, where the stakes are high. 
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Despite the technological advancements and updated guidelines, difficult airway management

emains associated with significant risk of complications including airway injury, hypoxia, anoxia

nd even fatal outcomes. 

Recent evidence also highlights the role of airway management beyond the surgical setting.

or example, prehospital endotracheal intubation has been associated with reduced risk of mor-

idity and mortality in patients with severe traumatic brain injury, underscoring the critical im-

ortance of timely and effective airway control in high-risk clinical scenarios, even outside the

perating room. 3 

In recent years, videolaryngoscope and FFS have emerged as valid tools in the field of air-

ay management. The videolaryngoscope is often preferred over the traditional laryngoscope

ecause it offers better vision of the larynx, increases the likelihood of first-attempt success,

nd reduces the risk of complications compared to traditional laryngoscopes. 4-5 FFS has proven

o be a valuable tool in these challenging scenarios by providing accurate vision of the larynx,

inimizing trauma and facilitating the correct placement of the endotracheal tube (ET). 6-7 In ad-

ition, the combined use of these 2 technologies has recently gained attention as an innovative

ntubation technique (combined technique). Indeed, it leverages the strengths of both technolo-

ies, enhancing visualization, control, and precision in navigating the airway and positioning the

T. This approach is especially helpful in situations where direct visualization and manipulation

f the airway are limited due to anatomical or pathological challenges, such as head and neck

urgeries, bariatric procedures, burn cases, and polytrauma. However, despite the growing inter-

st in this combined technique, there is a lack of studies exploring its use, particularly under

eneral anesthesia in head and neck surgeries. 8-10 

Given this gap in the literature and these premises, the proposed prospective observa-

ional study seeks to evaluate the indications, advantages, and limitations of the combined

ideolaryngoscope-flexible fiberscope technique. The study will emphasize its applicability and

otential benefits in managing difficult airways during head and neck surgeries, aiming to con-

ribute insights and enhance patient safety in these high-stakes situations. 

aterial and methods 

A prospective study was carried out on patients that underwent head and neck surgery in

he Ear, Nose and Throat (ENT) Clinics of our University Hospital from February 2024 to De-

ember 2024. Informed consent to participate in the study was obtained from the patients in

ccordance with the Helsinki declaration and the study was approved by the local ethics com-

ittee “Comitato Etico Locale Palermo 1” of our University Hospital (approval number 02/2024,

ssued on 31 January 2024). The study protocol was registered on the Open Science Framework

OSF) with the following registration DOI: https://doi.org/10.17605/OSF.IO/F5EZK . 

Inclusion criteria were: (1) females and males, (2) aged over 18 years, (3) consent to partic-

pate in the study, (4) patients undergoing surgery under general anesthesia due to head and

eck disease. 

Exclusion criteria were: (1) under 18 years old, (2) patients undergoing surgery under local

nesthesia, (3) mentally incapacitated. 

tudy protocol 

The study consists of 2 phases: (1) collection of clinical data, medical history and physical

xamination (anesthesiologic preoperative evaluation) of the patient; (2) oro-tracheal intubation

nder general anesthesia by using videolaryngoscope combined with FFS. 

linical data collection 

The following data and parameters were evaluated and collected: sex, age (years old), BMI

Kg/m2 ), comorbidities (e.g., Obstructive Sleep Apnea/Hypopnea Syndrome (OSASH), Chronic ob-

https://doi.org/10.17605/OSF.IO/F5EZK
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Fig. 1. Combined intubation in difficult airway with glottic lesion: (A) Endoscopic view showing a left vocal cord lesion, 

(B) External view showing simultaneous use of videolaryngoscope and flexible fiberoscope; (C) Endotracheal tube being 

advanced over the flexible fiberoscope under visual control; (D) Dual monitor visualization: the larger screen shows 

videolaryngoscopic view, and the smaller screen shows the fiberoscope confirmation of correct tracheal placement. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

structive pulmonary disease (COPD)) thyroid disease), previous surgery under general anesthe-

sia, difficult intubation known in previous surgery, head and neck disease and type of surgery,

dentition, possible trismus, interincisive opening distance (cut-off 3 cm), thyromental distance

(cut-off 6 cm), cervical mobility, Mallampati score, upper lip bite test, 11 maxillary hypoplasia, 

ASA, 12 Cormack-Lehane classification, 13-14 ET size, FFS diameter, number of intubation attempts, 

duration of intubation, pre- and postintubation peripheral oxygen saturation (SpO2). 

Orotracheal intubation procedure 

In the operating room, the patient is placed on the operating table and vital parameters

are monitored: peripheral oxygen saturation (SpO2), noninvasive blood pressure (NIBP) on the

left arm, heart rate (HR) and cardiac activity via electrocardiogram (ECG). Prior to surgery, the

patient is preoxygenated for 5 minutes and receives a premedication with intravenous mida-

zolam (2 mg) and fentanyl (100 μg). General anesthesia is subsequently induced with propofol

(2 mg/Kg) and rocuronium bromide (0.6 mg/Kg) administered intravenously. Apneic oxygenation

with a nasal cannula during intubation was ensured. So, in case of anticipated difficult intuba-

tion or after 1 attempt of classic intubation by rigid laryngoscopic blade, combined technique of

intubation is performed by 2 experienced anesthesiologists: videolaryngoscopy associated with

FFS. In particular, 1 anesthesiologist holds the videolaryngoscope in place to keep the mouth

and oropharynx open, thus facilitating the introduction and correct orientation of the FFS. Doing

so, the other anesthesiologist can introduce the FFS by mouth. Thanks to the combined vision

offered by the monitors of the videolaryngoscope and the FFS, it’s possible to reach the glottis

and trachea without damaging the anatomical structures. Once the trachea is reached, the FFS is

placed immediately above the tracheal bifurcation to avoid the displacement or leakage during

the intubation maneuver. At that point, the ET, which has been previously loaded on the FFS, is

slid down to the trachea under the dual vision guidance ( Fig. 1 ). At the end of the procedure,

the anesthetist used the FFS to check the correct positioning of the ET. 

Statistical analysis 

Data were collected in a spreadsheet using Microsoft Excel, version 16.92. They were ex-

pressed as numbers, percentages and mean ± standard deviation (SD). Any statistically signifi-

cant difference between the 2 types of difficult intubation were analyzed by using the T-student

test or Chi-square test. Moreover, a stratified analysis was carried out to explore the potential

influence of confounding factors such as BMI, comorbidity and Mallampati score. Thus, patients

were divided into groups according to clinical categories (e.g. BMI ≥ 30 vs. < 30, presence vs.

absence of comorbidity, Mallampati I-II vs. III-IV), and the success rate at the first intubation

attempt and the average intubation time were compared. A P -value < 0.05 was considered sta-

tistically significant. 
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Table 1 

Demographic, clinical, and surgical characteristics. 

Parameters N (%) 

Sex 

Females 12 (40) 

Male 18 (60) 

Age (years old) 

Mean ± SD 53.13 ± 13.33 

Female 51.83 ± 12.47 

Male 54 ± 13.80 

Range 23-76 

Female 23-66 

Male 25-76 

BMI (Kg/m2 ) 

Mean ± SD 28 ± 5.90 

Female 28.76 ± 5.63 

Male 26.86 ± 6.11 

Range 19.1-43 

Female 19.1-43 

Male 21-39 

Comorbidities 

- OSASH 4 (13.33) 

- Chronic respiratory disease (e.g., COPD, asthma, pulmonary emphysema) 5 (16.67) 

- Thyroid disease (e.g., Graves-Basedow disease) 3 (10) 

- Rheumatologic disease (e.g., vasculitis, rheumatoid arthritis, fibromyalgia) 4 (13.33) 

Previous surgery under general anesthesia 

Yes 19 (63.33) 

Known difficult intubation 0 (0) 

Not 11 (36.67) 

Type of surgery 

- Neck surgery (laryngectomy, tracheostomy, thyroidectomy, drainage of deep neck space abscesses) 10 (33.33) 

- Nose and paranasal sinus surgery (septoplasty, FESS) 8 (26.67) 

- Ear surgery (tympanoplasty, otosclerosis surgery, cochlear implantation) 6 (20) 

- Transoral laryngeal microsurgery 6 (20) 

Total patients 30 (100) 

OSASH, obstructive sleep apnea/Hypopnea syndrome; COPD, chronic obstructive pulmonary disease; FESS, functional 

endoscopic sinus surgery 
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esults 

Based on selection criteria, 30 patients were recruited: 12 (40%) females and 18 (60%) males,

ith mean age of 53.13 ± 13.33 (range 23-76 years old). Most patients were overweight (BMI

4.9-29.9) (40%) or obese (BMI ≥ 30) (26.67%). A total of 19 patients had already undergone

eneral anesthesia; however, none of them reported difficulty in intubating during these surg-

ries. The types of ENT surgeries that patients have undergone have been different: 33.33% neck

urgeries (including laryngectomy, tracheostomy, thyroidectomy, drainage of deep neck space ab-

cesses), 26.67% nose and paranasal sinus surgery (including septoplasty and functional endo-

copic sinus surgery), 20% ear surgeries (including tympanoplasty, otosclerosis surgery, cochlear

mplantation); and 20% transoral laryngeal microsurgery ( Tables 1 and 2 ). 

Only 7 cases were unanticipated difficult intubations. The ET size was smaller on average

6 vs 6.5) in case of unanticipated difficult intubations. In all patients, the smallest FFS (in terms

f diameter) was used: 3.8 mm. In almost all cases, except 1, the combined intubation was effec-

ive on the first attempt. Only 1 patient needed a second attempt, and no cases required more

han 2 attempts. No intubation failures were recorded. The procedure lasted 9.56 ± 4.07 seconds

n average and the SpO2%, both pre and post intubation was high, in a range between 97 and

00 ( Table 3 ). No complications were reported after this procedure. 
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Table 2 

Airway assessment and anesthetic parameters. 

Parameter N (%) 

Dentition 

Normal 10 (33.33) 

Mobile upper teeth 4 (13.33) 

Prominent upper teeth 8 (26.67) 

Edentulous 3 (10) 

Dental prosthesis (upper jaw) 10 (33.33) 

Mobile 6 (20) 

Fixed 4 (13.33) 

Trismus 0 (0) 

Interincisive opening distance (cut-off 3 cm) 

< 3 cm 8 (26.67) 

≥ 3 cm 22 (73.33) 

Thyromental distance (cut-off 6 cm) 

< 6 cm 13 (43.33) 

≥ 6 cm 17 (56.67) 

Mallampati score 

I 2 (6.67) 

II 10 (33.33) 

III 13 (43.33) 

IV 5 (16.67) 

Upper lip bite test 

Class 1 8 (26.67) 

Class 2 16 (53.33) 

Class 3 6 (20) 

Cervical mobility 

Normal mobility 16 (53.33) 

Hypomobility 14 (46.67) 

Maxillary hypoplasia 

Yes 6 (20) 

Not 24 (80) 

ASA 

I 0 (0) 

II 14 (46.67) 

III 15 (50) 

IV 1 (3.33) 

Difficult intubation 

Anticipated 23 (76.67) 

Unanticipated 7 (23.33) 

Total patients 30 (100) 

 

 

 

 

 

 

 

 

 

 

 

The statistical analysis showed a statistically significant difference between anticipated and

unanticipated difficult intubation only in terms of ET size ( P -value 0.033). Thus, in case of unan-

ticipated difficult intubation, a smaller tube was used ( Fig. 2 ). 

Moreover, no statistically significant differences were found in Cormack-Lehane scores be-

tween predicted and unpredicted difficult intubations ( Fig. 3 ). 

However, the P -value was close to threshold of significance ( P < 0.1), suggesting a potential

trend towards higher Cormack-Lehane scores (Grade III) in anticipated difficult intubations. To

assess the impact of potential confounding factors, a stratified analysis of first intubation success

rate and mean intubation time among subgroups of patients was performed ( Table 4 ). In par-

ticular, no relevant differences were found between obese (BMI ≥30) and nonobese (BMI < 30)

patients, nor between those with and without comorbidities. Similarly, patients with higher Mal-

lampati scores (III-IV) showed only a moderate increase in the mean intubation time, without

affecting the success rate. These results suggest that the combined intubation technique is effec-

tive regardless of these patient-specific factors. 
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Table 3 

Intubation procedure parameters. 

Parameters Total (%) Unanticipated 

difficult intubation 

(%) 

Anticipated difficult 

intubation (%) 

Statistical analysis 

( P -value) 

Endotracheal tube size −2.55 (0.033) ∗

Mean 6.5 6.0 6.5 

Range 5.5-7.0 5.5-7.0 6.0-7.0 

5.5 2 (6.66) 2 (28.58) 0 (0) 

6.0 8 (26.67) 3 (42.86) 5 (21.74) 

6.5 8 (26.67) 1 (14.28) 7 (30.43) 

7.0 12 (40) 1 (14.28) 11 (47.83) 

Cormack-Lehane 

classification 

6.21 (0.102) † 

I 2 (6.67) 0 (0) 2 (8.70) 

II 12 (40) 4 (57.14) 8 (34.78) 

III 13 (43.33) 1 (14.28) 12 (52.17) 

IV 3 (10) 2 (28.58) 1 (4.35) 

FFS diameter (mm) 

3.8 30 (100) 7 (100) 23 (100) 

5.0 0 (0) 0 (0) 0 (0) 

5.8 0 (0) 0 (0) 0 (0) 

Number of intubation 

attempts 

1.00 (0.356) ∗

1 29 (96.67) 6 (85.72) 23 (100) 

2 1 (3.33) 1 (14.28) 0 (0) 

Duration of intubation 

(seconds) 

−1.21 (0.248) ∗

Mean ± SD 9.56 ± 4.07 8.14 ± 3.04 10 ± 4.24 

Range 5-18 5-15 5-18 

Peripheral oxygen 

saturation (%) 

Preintubation 1.00 (0.328) ∗

Mean ± SD 99.93 ± 0.35 100 99.91 ± 0.40 

Range 99-100 100 98-100 

Postintubation 0.76 (0.456) ∗

Mean ± SD 99.4 ± 0.91 99.57 ± 0.49 99.34 ± 1.00 

Range 97-100 99-100 97-100 

Total patients 30 (100) 7 (23.33) 23 (76.67) 

∗ T-student test. 
† Chi-square test. 

Fig. 2. Distribution of endotracheal tube size between anticipated and unanticipated difficult intubations: smaller tube 

sizes were more frequently used in unanticipated difficult intubations, indicating a clinical strategy to increase first- 

attempt success. 
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Fig. 3. Distribution of Cormack-Lehane grades between anticipated and unanticipated difficult intubations: although not 

statistically significant, anticipated difficult intubations showed a trend toward higher-grade scores, suggesting greater 

glottic visualization challenges. 

Table 4 

Stratified analysis of intubation outcomes by potential confounding factors. 

Group N ° First attempt success (%) Mean intubation time (s) 

BMI ≥ 30 8 100% 9.8 

BMI < 30 22 95.5% 9.4 

With comorbidities 16 100% 9.6 

Without comorbidities 14 92.9% 9.5 

Mallampati I-II 11 100% 9.1 

Mallampati III-IV 19 94.7% 9.7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion 

In 2022, the American Society of Anesthesiologists updated its guidelines for managing dif-

ficult intubations. 1 These guidelines include an algorithm specific to adult patients, which pro-

poses different intubation procedures based on the patient’s anatomical and clinical character-

istics and the anesthetist’s skills. Each procedure has advantages and limitations. The proposed

strategies include combined techniques, such as the use of a laryngoscope (video or direct) in

combination with supraglottic devices, FFS or guided catheters. In this study we reported a case

series of both anticipated and unanticipated difficult intubation that was managed with com-

bined technique: videolaryngoscope and FFS. 

Reviewing the current literature, we found that this approach has been poorly described so

far and that most studies concern intubation in awake patients. 15-17 In particular, the clinical

video by Utada et al. 15 showed a combined intubation in an awake patient . The video showed

that performing this procedure in awake patients can be difficult: pharyngeal reflexes, cough

reflex and adduction of the vocal cords as defense mechanisms make it difficult to place the

fiberscope in the trachea, increasing the time needed for intubation. 15 Indeed, as also pointed

out by Xue et al., 16 in case of awake intubation, rigorous patient selection is essential to en-

sure the safety and effectiveness of the procedure . To avoid discomfort and significantly reduce

stress for the patient, we performed the procedure under general anesthesia. In addition, in the

awake patient, the presence of reflexes could make intubation more difficult, requiring repeated

attempts that increase the risk of lesions to the pharyngo-laryngeal structures. These lesions

could cause bleeding, further hindering the visualization of the glottic plane during intubation,

as well as causing pain and discomfort in the postoperative period. 

There are only a few studies describing the application of this combined technique in gen-

eral anesthesia. Greib et al. 8 published a letter to the editor reporting 16 cases of intubation

performed with videolaryngoscope and FFS . However, the authors specified that none of these
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ases presented a difficult intubation situation. In contrast, our cases included both predicted

nd unpredicted scenarios of difficulty management of the airways, where success on the first

ttempt was crucial. Gupta et al. reported a case of difficult intubation in a 6-year-old boy due to

ilateral temporo-mandibular joint ankylosis. 18 In this case, the FFS with the ET was introduced

y the nose. In our cases, we performed the whole procedure through the mouth. In fact, the

aso-tracheal intubation, although it may result in some cases anatomically helpful, can lead

o injuries and consequent nasal bleeding that can also determine blood in pharynx and lar-

nx (and potentially also in the lower airway) and need for nasal tamponade. 19 Another study

nalyzed the combined approach in general anesthesia focusing on the pediatric population. 9

his study highlighted a high success rate and low risk of complications, suggesting that this

echnique should be considered among the options for difficult intubations, although recogniz-

ng its technical complexity. Also in our case series, we didn’t report any complication after the

rocedure. However, as we have observed in our experience, this procedure requires the col-

aboration of 2 anesthetists, at least 1 with advanced skills in the use of a fiberscope. In our

tudy, 2 experienced anesthesiologists skilled in fiberoptic techniques were involved to ensure

hat the procedure was performed with the highest level of expertise. However, this technique

ould also be effectively performed by a single expert anesthesiologist, and the use of a vide-

laryngoscope is feasible for junior anesthesiologists or anesthetist residents with less experi-

nce. The role of simulation-based training, specifically using manikins, is crucial in preparing

he anesthesiologists for the procedure. Even our experienced anesthesiologists, who have com-

leted advanced training programs, found that manikin-based simulations were indispensable

or honing their technique and improving their skills. Several studies have investigated the use

f manikins in simulated difficult airway scenarios to train junior anesthesiologists in the use

f flexible fiberoptic intubation (FOI). 20-23 Notably, the study by Nilsson et al. demonstrated that

imulation-based training is highly effective for novices in developing the skills required for FOI.

nterestingly, the study also found no significant difference in learning outcomes between high-

delity and low-fidelity simulation models. Initially, a marked and statistically significant per-

ormance gap was observed between novice and expert anesthesiologists. However, the authors

eported that after 12 intubation attempts on a manikin—completed in less than 1 hour—novices

eached a performance level comparable to that of experienced anesthetists. On the other hand,

0 minutes of virtual reality training alone were insufficient to ensure baseline competency in

eginners. 20 Similar findings were reported by Naik et al., 22 who showed that just 45 minutes

f practice on a simple benchtop model significantly improved FOI performance . These results

ighlight the importance and efficiency of simulation-based learning, even with relatively low-

ost models, in accelerating the acquisition of fiberoptic intubation skills among junior anes-

hesiologists. Moreover, as reported earlier, the SpO2 remained stable (ranged between 97% and

00%) during the intubation procedure. This is guaranteed by the intubation speed, advantage of

he combined technique, but also by the so-called “Nasal Cannula Apneic Oxygenation” which

nsures the passage of oxygen through the nose at high flows. This technique prevents or delays

ossible desaturation, especially in case of intubation of patients affected by lung disease, high

etabolic needs, reduced respiratory effort, obesity. 24 A recent study examining patients with

nticipated difficult intubations, who were expected to undergo thoracic surgery, has reported

esults consistent with our findings when using the combined technique. 9 However, it should

e noted that this study considered only expected difficult intubation cases, excluding patients

ith cranio-facial malformations or upper airway cancers. In contrast, we have also included

hese patients, who present a greater complexity in the management of the airways. 

The stratified analysis carried out in this preliminary study did not show significant differ-

nces in the first attempt success rate or mean intubation time between the subgroups of pa-

ients analyzed, divided by BMI, presence of comorbidity and Mallampati score. These results

uggest that the combined intubation technique has maintained high efficacy even in patients

ith clinical features potentially associated with more complex airway management. Our sta-

istical analysis also compared the characteristics between the 2 types of intubations (difficult

nticipated vs unanticipated) showing a statistically significant difference only in terms of the

ize of the ET ( P -value 0.033). This means that a smaller ET was used in the case of unpredicted
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difficult intubation. This behavior is easily explained by the fact that, being unanticipated, a

smaller tube may guarantee greater success of intubation at the first attempt. Another point of

interest concerns the Cormack-Lehane scores. Although the statistical analysis didn’t show sig-

nificant difference, the P -value was close to the threshold for significance ( P < 0.1), suggesting

a possible trend. Specifically, anticipated difficult intubations appeared to have a higher pro-

portion of high scores (Grade III). However, these observations are not conclusive and further

studies with larger samples are needed to validate this potential association. In summary, the

combined videolaryngoscope-fiberscope approach has shown good efficacy and reproducibility, 

regardless of potentially confounding anatomical and clinical variables. Multicenter and larger

population studies will be needed to validate these results and to investigate the influence of

other predictive factors. 

One of the main limitations of this study is the lack of a control group (intubation performed

via conventional methods). However, this decision was based on ethical considerations: in the

operating room, faced with a difficult intubation—whether anticipated or unexpected—it would

not have been ethically appropriate to employ conventional techniques solely for experimen-

tal comparison. In such critical situations, the priority is to ensure patient safety by choosing

the technique with the highest likelihood of success on the first attempt, minimizing the risk

of complications or patient distress. This highlights a broader issue in clinical research, where

methodological rigor does not always align with optimal patient care. In our case, the ethi-

cal imperative to prioritize patient safety limited the feasibility of a more rigid study design,

and consequently, the strength and generalizability of the findings. Nevertheless, we believe this

preliminary work provides valuable insights into the feasibility and safety of the combined tech-

nique. Further prospective and possibly multicenter studies, ideally with larger patient cohorts

and alternative study designs, are needed to confirm and expand upon these results. Addition-

ally, while a larger sample size could enhance the validity of the results, this study is a pre-

liminary investigation into the feasibility and safety of the combined intubation technique in a

high-risk population. Further prospective studies, with larger samples and possibly multicenter

cohorts, are necessary to confirm and expand these findings. 

The application of the combined technique has many advantages: the direct visualization pro-

vided by the videolaryngoscope allows for more precise guidance of the FFS, thereby minimizing

the risk of injury—particularly to the arytenoid cartilage, which is often prone to postintuba-

tion granulomas and respiratory complications. A study by Megarbane et al., conducted on 209

intubated patients, reported postintubation laryngeal injuries in 80% of cases. These included

mucosal edema involving epiglottis, ventricular bands, vocal cords, arytenoids, and subglottis

(65%); ulceration (31%); reduced mobility (12%) or immobility (3%) of the vocal cords; granu-

loma formation (7%); and arytenoid subluxation/dislocation (2%). 25 Laryngeal edema is one of

the most frequently reported postintubation complications, observed in nearly half of extubated

patients. 26-27 Although typically mild and self-limiting, in some cases it may persist and lead to

stridor or breathing difficulties after extubation. 28 Ulceration may be superficial (limited to the

mucosa) or deep (involving the perichondrium or cartilage). In the former case, healing is usually

rapid and free of long- or short-term sequelae. In the latter, depending on the site, hypertrophic

scar tissue may form, potentially causing stenosis or cricoarytenoid joint hypomobility. 25 When

ulceration involves the vocal process of the arytenoid, granulation tissue (granuloma) may be-

gin to form within 48 hours of trauma, sometimes resulting in hoarseness, throat discomfort,

or respiratory difficulty. 29 Therapeutic strategies in these cases include anti-inflammatory drugs,

proton pump inhibitors, antibiotics, and endoscopic surgery. 30 In their case series on vocal pro-

cess granuloma, Carroll et al. reported that 53% of cases were related to postintubation injury. 31 

Arytenoid dislocation or subluxation, though rare, is a significant complication of endotracheal

intubation. According to Wu et al., the incidence of arytenoid dislocation was 0.904 per 10 0,0 0 0

patients in their case-control study, 32 while a recent review by Alalyani et al. involving 9 stud-

ies reported an incidence of 0.09%. 33 Common clinical symptoms include dysphonia, dyspha-

gia, hoarseness, and throat discomfort. In some cases, surgical treatment, such as thyroplasty,

injection laryngoplasty, or arytenoidopexy may be required. 34 In Wu’s study, 3 patients with

arytenoid dislocation had undergone 3 intubation attempts using the Shikani optical stylet. In
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5 out of the 26 patients with arytenoid dislocation, the left arytenoid was affected. 32 The au-

hors suggested that the use of the optical stylet may serve a protective factor against arytenoid

islocation. Conversely, other studies have found that its may be associated with postoperative

ore throat ( P -value = 0.0054) and pharyngeal pain ( P -value = 0.013), particularly when excessive

orce is used during stylet removal. 35-36 Furthermore, Tsuru et al. found that difficult intubation—

efined as orotracheal intubation unsuccessful with direct laryngoscopy and requiring alternative

evices—was a statistically significant risk factor for arytenoid dislocation ( P -value = 0.018). Ac-

ording to the authors, repeated intubation attempts using direct laryngoscopy and other devices

ay lead to arytenoid subluxation or dislocation. 37 

An important technical detail is the use of the armored ET which, being softer, reduces the

isk of trauma compared to traditional tubes. This is a further element in favor of this technique,

hich confirms to be a promising solution for the management of difficult intubations. More-

ver, the double vision intubation technique, particularly in the surgical field for head and neck

njuries, has proved extremely useful, especially when dealing with pathologies at the level of

he pharynx and/or larynx. Indeed, in this case, the oro-tracheal intubation can be complex, not

nly due to morphological characteristics that indicate a potential difficult intubation, but also

ue to the presence of pharyngeal or laryngeal lesions that represent an additional obstacle to

he correct visualization of the glottic air space. The difficulty in intubation is often aggravated

y the presence of malignant lesions that also require extremely gentle management to prevent

amage to surrounding structures and further bleeding. 38 In this context, the use of dual vi-

ion, which allows simultaneous viewing of the larynx and precise orientation of the FFS tip,

s crucial for successful intubation. The ability to direct the device more precisely towards the

rachea, without encountering the neoplasms, allows quick and safe intubation. This approach

ignificantly reduces intervention time, optimizing the efficiency of the procedure and reducing

he risk of collateral damage, particularly in patients with cancer lesions. In addition, although

ot formally evaluated in this study, an intubation free of complications—particularly without

esions in the pharyngo-laryngeal region—has a significant impact on surgeon satisfaction, es-

ecially for ENT surgeons. Indeed, atraumatic airway management enables better visualization

f the surgical field, free from bleeding, edema or other tissue damage—an essential factor in

rocedures involving the pharynx and larynx. This level of surgical satisfaction underscores the

otential clinical value of the combined technique, not only from an anesthesiologist’s perspec-

ive but also in terms of surgical workflow optimization. Future studies could include a struc-

ured assessment of surgeon satisfaction through questionnaires or interviews, thus providing a

aluable interdisciplinary perspective. 

It is important to acknowledge that the concurrent availability of both an FFS and a vide-

laryngoscope is not standard in most operating rooms, particularly in low-resource settings.

owever, in ENT surgical units—where the risk of difficult intubation is higher due to the nature

f head and neck diseases—the use of both devices is highly recommended. Although this setup

nvolves higher initial costs, the potential savings in terms of complication prevention should

ot be underestimated. Postintubation complications can lead to prolonged hospital stays and,

n some cases, require surgical intervention, which significantly increases healthcare expendi-

ures. Therefore, investing in both the training of anesthesiologists and the acquisition of effec-

ive airway management devices may represent a cost-effective strategy in the long term. Pre-

enting complications is not only safer for the patient but also economically more sustainable

han treating their consequences. 

onclusion 

The management of difficult airways remains one of the most critical challenges for anesthe-

iologists. This study demonstrated that the combined technique, which combines videolaryngo-

cope and FFS, is a highly effective, saf e, and reproducible strategy for airway management in

ead and neck surgery. With a high rate of success at the first attempt, no complications and

ide applicability in different patient profiles, this technique has proved particularly useful even
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in cases of unanticipated difficulty. The dual vision approach allows for more accurate naviga-

tion and safer intubation, reducing the risk of airway trauma and improving perioperative safety.

The technique is particularly useful in anatomically complex cases and contributes to optimized

surgical conditions by minimizing bleeding and tissue damage. 

Despite technological advancements and updated guidelines having improved airway man-

agement, the current literature provides limited evidence regarding the application of this com-

bined technique under general anesthesia, particularly in high-risk settings such as head and

neck surgery. Our clinical experience confirms not only the high first-attempt success rate of

this approach but also highlights the crucial role of a trained and experienced team. The in-

volvement of a skilled anesthetist, proficient in FFS, is essential to achieve the best outcomes. 

This technique offers several clinical benefits: it improves the glottic view, minimizes trauma

to upper airway structures, reduces intubation times and promotes safer conditions for both

the anesthetist and the surgical team. These benefits are particularly relevant in patients with

impaired anatomy, malignant lesions, or airway obstructions—cases where traditional methods

are often insufficient. 

Beyond the operating room, the success of this combined approach reinforces the importance

of timely and effective airway control in high-risk clinical settings. These results advocate for

the integration of this technique into routine airway management protocols and anesthesiology

training programs. Future multicenter studies with larger populations are needed to confirm

these results and support widespread adoption in clinical practice. 
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