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Clinical outcome of perioperative airway and ventilatory management in
patients undergoing surgery for oral cavity cancer:
a prospective observational study
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Abstract (J Korean Assoc Oral Maxillofac Surg 2024;50:146-152)

Objectives: This prospective observational study aimed to assess the clinical outcomes of perioperative airway and ventilatory management in pa-
tients undergoing surgery for oral cavity cancer. The study described the frequencies and types of procedures for securing the airway and the duration
and types of postoperative ventilatory support. We compared the findings with those of the TRACHY study.

Patients and Methods: One hundred patients undergoing oral cavity oncological surgeries were included. Airway assessment included inter-incisor
gap, Mallampati class, neck movements, and radiological features. Surgical parameters, postoperative ventilatory support, and complications were
documented.

Results: The buccal mucosa was the most common cancer site (48.0%), and direct laryngoscopy was deemed difficult in 58.0% of patients. Awake
fibreoptic intubation or elective tracheostomy was required in 43.0% of cases. Thirty-three patients were extubated on the table, and 34 patients were
successfully managed with a delayed extubation strategy. In comparison with the TRACHY study, variations were observed in demographic param-
eters, tumour characteristics, and surgical interventions. Our mean TRACHY score was 1.38, and only five patients had a score >4. Prophylactic tra-
cheostomy was performed in 2.0% of cases, in contrast to the TRACHY study in which 42.0% of patients underwent the procedure.

Conclusion: The study emphasizes the challenges in airway management for oral cavity cancer surgery. While prophylactic tracheostomy may be
necessary in specific cases, individualized approaches, including delayed extubation, are preferrable to maximize safety. Our findings contribute to bet-
ter understanding and managing perioperative challenges in oral cancer patients and highlight the need for personalized strategies. Scoring systems like
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|. Introduction

Oral cavity cancer includes tumours of heterogeneous pa-
thologies and may originate from diverse sites such as the lip,
floor of the mouth, tongue, alveolar ridge, retromolar gingiva,
hard palate, and buccal mucosa. Its global incidence among
malignancies is notably high, and nearly 30% of newly de-

tected malignancies in India are attributable to oral cancers
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that are primarily linked to widespread tobacco use'.

For loco-regionally advanced cases, surgery is the preferred
initial treatment modality. However, surgery presents chal-
lenges to anaesthesiologists due to the potential for a “difficult

»23 Difficulties stem from tumour-induced distortion

airway
of upper airway anatomy, reduced inter-incisor gap, and soft
tissue fixation due to surgical scarring or fibrosis. Radiation
therapy further limits mouth opening and neck movements
due to fibrosis of muscles.

Additional concerns include shared airway issues, pro-
longed surgeries, and postoperative airway oedema. Surgical
resection may or may not involve immediate reconstruction”.
Airway and ventilatory management following reconstruction
are critical due to potential compromises from a bulky flap,
flap or airway oedema, and hematoma formation’. Proce-
dures like bilateral neck dissections or resections of the man-

dible, tongue, and floor of the mouth pose the greatest risk of
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airway compromise. The potential complications are severe
and include acute asphyxia, brain damage, and death. This
emphasizes the paramount importance of safe postoperative
airway management™”,

Traditionally, prophylactic tracheostomy was utilized post-
surgery; however, high complication rates, ranging from 4%
to 45%, have prompted reconsideration of this practice™”’.
Enhanced recovery after surgery programs advocate selec-
tive tracheostomy use, and newer trends support delayed
extubation in the intensive care unit (ICU) to mitigate airway
oedema and prevent complications'’.

The optimal method for perioperative airway and ventila-
tory management remains controversial, and decisions on
elective tracheostomy are usually contingent on benefit-to-
risk ratios. Various scoring systems, including the TRACHY
score developed by Mohamedbhai et al."' and the elective
tracheostomy scoring system developed by Kim et al.”’, have
been developed to predict the need for elective tracheostomy
in oral cancer surgery patients. However, a comprehensive
and objective evaluation index is lacking.

This prospective observational study aimed to describe the
frequency and types of procedures for establishing a secure
airway, along with the duration and types of postoperative
ventilatory support in patients undergoing oral cancer sur-
gery. A comparison with the TRACHY study was conducted,
enhancing our ability to evaluate and manage oral tumour
surgery patients and predict perioperative outcomes. The
study addresses the need for better understanding and man-
agement of perioperative challenges in oral cancer patients,

contributing valuable insights to optimize patient care.

Il. Patients and Methods

The study was conducted at the All India Institute of Medi-
cal Sciences, Bhopal, a tertiary referral teaching hospital in
Bhopal, India. Ethical approval for this study was provided
by the Institutional Ethics Committee of All India Institute
of Medical Sciences, Bhopal (No. IHEC-PGR/2021/DM/
M.CcH/Jan/09). This was a prospective observational study
including consecutive adult oral cancer surgery patients from
September 2021 to December 2022. Written informed con-
sent was obtained from the patients, who were followed from
the time of surgery until discharge from the post anaesthesia
care unit (PACU) or ICU.

1. Patients

We included patients who were 18-80 years of age and un-
dergoing elective major oral cancer surgery for the first time.
Patients undergoing surgery of the maxilla were not included.

2. Methods

A thorough pre-anaesthesia examination was performed in
all patients, with special emphasis on examination of the air-
way. Radiological features of difficult airway, tumour stage,
anatomical position of the tumour, and history of previous
surgery/radiotherapy were also noted.

Airway preparation was undertaken on the day of surgery,
and the measures performed met individual case require-
ments. A decision on elective tracheostomy was made in
conjunction with consultation with the surgeon. General an-
aesthesia was administered as per standard protocol.

Parameters assessed in the intraoperative period were dura-
tion of surgery, laterality of neck dissection, type of recon-
struction performed, and need for vasopressors.

At the end of the surgery, a decision on the need for over-
night ICU stay with an endotracheal tube in situ was made in
cases of bilateral surgery, myocutaneous or composite flap
reconstruction, hypothermia, haemodynamic instability, ab-
normal blood gas levels, or anticipation of airway oedema.

In the postoperative period, the time of extubation, need for
emergency tracheostomy, and length of ICU stay were noted.

Patient assessment and data collection were performed in
the intraoperative and postoperative periods until entry into
the PACU or ICU.(Fig. 1)

3. Statistical analysis

Statistical analysis was performed using the IBM SPSS
Statistics program for Windows (ver. 26; IBM Corp.). Con-
tinuous variables are presented as meantstandard deviation.
Data with a skewed distribution are described as median (in-
terquartile range), and categorical variables are presented as
absolute number and percentage. The associations between
nominal or categorical attributes were assessed using chi-
square/Fisher’s exact test. For all statistical tests, a P-value

less than 0.05 indicated a significant difference.

lll. Results

A total of 101 patients were enrolled, one of whom subse-
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A
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Result

quently was excluded due to surgery non-performance.

The largest number of patients was in the 41- to 50-year
age group, and the mean age of the study population was
48.0+11.7 years. The majority (76.0%) of cases was male.

In our study, the buccal mucosa was the most common tu-
mour site (48.0%), followed by the tongue (29.0%), alveolus
(20.0%), floor of the mouth (2.0%), and lip (1.0%).

The mean TRACHY score in our study was 1.38. Only five
patients had a TRACHY score >4. Surgeries for patients with
score >4 included composite resection of bilateral tongue
carcinoma (score 6); composite resection and reconstruction
of recurrent left buccal mucosal carcinoma post radiotherapy
(score 6); composite resection and reconstruction of tongue
carcinoma (score 4); hemi-glossectomy, floor of mouth exci-
sion, segmental mandibulectomy, and reconstruction of ma-
lignant melanoma involving floor of the mouth and tongue
(score 7); and composite resection and reconstruction of car-
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Fig. 1. Study flow diagram.
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cinoma involving the lower lip (score 5).

Compared to the TRACHY study, although the number of
patients with tumour stage grading was similar, the number of
patients with American Society of Anesthesiologists (ASA) 3
classification, previous surgery/radiotherapy, anterior/oropha-
ryngeal tumour, or bilateral surgery was significantly smaller
in our study.(Table 1)

An inter-incisor gap >3 cm, present in 58.0% of our pa-
tients, was considered adequate for direct laryngoscopy. The
largest number of patients (42.0%) was in the Mallampati
class IV group. An inter-incisor gap <3 cm, a Mallampati
class IV classification, radiological evidence of altered air-
way anatomy, and restricted neck movements were the crite-
ria for anticipating difficult intubation.

Tracheal intubation with direct laryngoscopy was possible
in 55 patients, 43 required awake fibreoptic intubation, and
two underwent elective tracheostomy.(Table 2)
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Bony resection was undertaken in 92 patients and neck dis-
section was undertaken in all 100. Unilateral reconstruction
was undertaken in 42 patients, while two patients underwent

Table 1. Comparison of present data with the findings of the
TRACHY study

Parameter LT 8I: e Our study  P-value
study
T stage
T1-T2 47 (31.5) 33 (33.0) 0.809
T3-T4 102 (68.5) 67 (67.0) 0.809
Reconstruction
None/fasciocutaneous 59 (39.6) 56 (56.0) 0.011*
Myocutaneous or composite 82 (55.0) 44 (44.0) 0.088
Two flaps 8(5.4) 0(0) 0.023*
Anatomy
Lateral or central 78 (52.3) 96 (96.0) <0.001°*
Anterior or oropharyngeal 71 (47.7) 4(4.0) <0.001*
Coexisting conditions
ASA 1 and ASA 2 90 (60.4) 100 (100) <0.001*
ASA 3 59 (39.6) 0(0) <0.001%*
History
None 102 (68.5)  99(99.0) <0.001*
Previous operations on the 32 (21.5) 0(0) <0.001*
head and neck
Previous radiotherapy to the 15 (10.1) 1(1.0) 0.004*
head and neck
Laterality
Unilateral 119 (79.9) 92 (92.0) 0.009%*
Bilateral 30 (20.1) 8 (8.0) 0.009%*

(ASA: American Society of Anesthesiologists)

*P<0.05.

P-value was obtained by chi-square test and Fisher’s exact test.
Compared to the TRACHY study, although the number of patients
with tumour stage grading was similar, the numbers of patients
with ASA 3 classification, previous surgery/radiotherapy, anterior/
oropharyngeal tumours, and requirement for bilateral surgery were
significantly lower.
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Table 2. Airway parameters and management

Parameter Yes No

Inter-incisor gap <3 cm 42 58

Neck movements restricted 0 100

Radiological evidence of altered airway due to 1 99
tumour infiltration

Anticipated difficult intubation 45 55

The decision for elective tracheostomy 2 98
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Table 3. Surgical management

Parameter Yes No
Bony resection 92 8
Neck dissection 100 0
Bilateral neck dissection 8 92
Reconstruction 44 56
Bilateral reconstruction 2 98
Extubation at the end of surgery 33 67
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bilateral reconstruction.(Table 3)

Thirty-three patients were extubated on the surgery table.
Thirty-four patients were placed on pressure support ventila-
tion. Of these, 32 patients had a nasal endotracheal tube in
situ, while two patients received elective tracheostomies. A
controlled mode of ventilation was needed in 33 patients.
(Fig. 2) An injection of fentanyl at the rate of 0.4-0.8 pg/kg/
hr was administered to patients placed on a controlled mode
of ventilation. Seven patients were extubated on the same
day as ICU admission, with a gap of at least two hours from
the end of surgery. Fifty-four patients were extubated after
an overnight ICU stay, and four patients were extubated >24
hours later.(Fig. 3)
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Pressure support Volume-controlled
ventilation ventilation

Type of ventilatory support in ICU

Fig. 2. Types of ventilatory support in an intensive care unit (ICU).
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Of the 67 patients who required ICU admission, 63 re-
mained overnight. The four longest ICU stays were 34 hours,
38 hours, 38 hours, and 42 hours.(Fig. 4)

IV. Discussion

In this prospective observational pilot study, we evaluated
100 participants undergoing oral cancer surgery.

Our assessments of the airways showed high Mallampati
score (grade IV) in 42% of the participants. This was sig-
nificantly higher than the frequency of 26.7% reported by
Bhatnagar et al."” in their prospective observational study
of 210 patients undergoing oral cancer surgeries.

Elective preoperative tracheostomy was needed in two
patients. A large tongue tumour completely obstructing the
airway in one (score 6) and an anteriorly located tumour
on the floor of the mouth needing bilateral neck dissection
in the other (score 7) were the reasons for the tracheosto-
mies. Our findings agreed with those of Dawson et al."*
who advised that elective tracheostomies are prudent in the
presence of a defect in the anterior floor of the mouth since
both genioglossus muscles require resection. Patient tongue
protrusion to maintain the airway may not be possible for
supine patients under these conditions. In another study to
develop a scoring system for elective tracheotomy in major
head and neck tumour surgery, Kruse-Losler et al.” con-
firmed that tumour size and location are the main signifi-
cant influencing factors for indication of tracheotomy, and
that resection of tumours of the floor of the mouth entails
special risks.

Of the 67 patients admitted to the ICU, tracheal extuba-
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tion was undertaken in seven patients on the same day.
Delayed extubation was undertaken in 54 patients after
overnight ventilation. The two patients with prophylactic
elective tracheostomy were shifted to the ward the next day.
In four patients, tracheal extubation was undertaken more
than 24 hours after the end of surgery. This is in contrast
to the findings of Myatra et al.’. All of their patients were
shifted to the ICU/PACU with endotracheal tubes in situ,
were placed on spontaneous ventilation with oxygen deliv-
ered through a T-piece, and were extubated the following
morning’. The reasons for prolonged ICU stay in our study
included the presence of airway oedema and free tissue flap
re-exploration.

In the comparison of our data with those of the TRACHY
study, several variations were observed. These variations
were likely due to difference in the patient population, time
of presentation, and types of tumours.

With regards to the demographic parameters, all but five
of our patients were classified as ASA class [; the five excep-
tions were ASA II. Hence, our patient groups were physi-
ologically fitter than the TRACHY study cohort in which
39.6% of patients were ASA class III and received a higher C
(coexisting conditions) score''.

In our study, only 4.0% of the tumours were anterior
compared to 96.0% that were laterally located. This was in
stark contrast to the TRACHY study, in which almost half
of the participants (47.7%) presented with anterior or oro-
pharyngeal lesions (P<0.001). The tumour stage of our study
population was comparable to that of the TRACHY study
(P>0.05). However, the number of patients with prior surgery
or radiotherapy was significantly greater in the TRACHY
study. Therefore, the patient profile of those presenting for
oral surgeries in our study was quite different from that in the
TRACHY study"".

Bony resection was undertaken in 92 patients. While
neck dissection was undertaken in all, only eight patients
underwent bilateral neck dissection. This was significantly
fewer than in the TRACHY study and led to a lower average
score in our study. A significantly greater number of patients
required reconstruction with two flaps in the TRACHY
study''.

The mean TRACHY score in our study was 1.38. Five
patients received a score of 4 or more. Although the TRA-
CHY study recommends elective prophylactic tracheostomy
for scores >4, only two patients in our study underwent
preoperative tracheostomy. One of these patients required
composite resection of a bilateral tongue carcinoma com-
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pletely obstructing the airway (score 6), and the other had a
melanoma involving the floor of the mouth requiring bilateral
neck dissection (score 7). The remaining three with scores >4
were managed safely with delayed extubation after overnight
ventilation in the ICU"".

V. Conclusion

Several factors are responsible for the safe management
of difficult airway scenarios in oral cavity cancer surgery.
Although a few scoring systems such as the TRACHY score
have been developed to determine the need for prophylactic
tracheostomy in these surgeries, these systems have not been
extensively verified in the clinical setting. Thus, there are no
rules for selective tracheostomy in oral cavity cancer surgery.
Most of the decisions are dependent on the clinical experi-
ence and judgments of anaesthesiologists and surgeons. Our
prospective observational pilot study has confirmed that,
although prophylactic tracheostomy may be necessary in
anteriorly located tumours of the floor of the mouth or large
tumours obstructing the airway, individualization of airway
management techniques is required in all other oral cancer
surgeries. In some cases, delayed extubation may be the safe
approach to airway management despite the recommenda-

tions of scoring systems.
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