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ABSTRACT

Background: Difficult airway management is a significant challenge in anaesthesia practice, particularly in patients
with craniofacial abnormalities or prior surgical modifications. We present a case of a difficult intubation in a patient
with a scalp tissue expander placed for post-burn scar alopecia, highlighting the airway challenges and the strategies
employed for successful airway management.

Case Presentation: A 27-year-old male with a history of scalp burns following having his head catch on fire from a
cracker explosion, presented for elective surgical removal of a tissue expander inserted for post-burn alopecia
reconstruction. Preoperative airway assessment revealed that the patient appears to have significant swelling over the
occipital region of the scalp, measuring around 15 cm in width and 12 cm antero-posteriorly and the height of the
swelling (projection from the scalp) was around 5 cm due to the presence of the tissue expander. The expansion has
created a bulging contour over the scalp, stretching the overlying skin and limited neck extension due to the expander-
induced scalp tension, mild facial oedema, and restricted mandibular mobility. Standard airway examination suggested
a potentially difficult intubation (Mallampati score III). After thorough preparation, given the challenges of airway
alignment in the supine position, and due to anticipated airway distortion and limited neck mobility, video
laryngoscopy-assisted intubation with C-MAC, was performed with the patient in the lateral position, optimizing
glottic visualization, after adequate pre-oxygenation in the same (lateral) position. The technique facilitated atraumatic
intubation with successful passage of the endotracheal tube. This case highlights the impact of scalp expanders on
airway management and demonstrates the utility of alternative positioning techniques individualized airway
management strategies in patients with scalp tissue expanders, which can restrict neck extension and alter airway
anatomy. Video laryngoscopy in the lateral position proved to be a valuable alternative, ensuring adequate
visualization and successful intubation. Thorough preoperative planning, including backup airway strategies and
multidisciplinary collaboration, remains essential for safe airway management in such complex cases.
Anesthesiologists should consider alternative positioning techniques, such as lateral positioning with video
laryngoscopy, in patients where supine intubation is challenging due to anatomical distortions. This approach can
improve glottic visualization and enhance patient safety.
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Introduction

Airway management is a fundamental responsibility
of the anesthesiologist and remains one of the most
critical determinants of perioperative safety. Difficult
airway scenarios are associated with significant
morbidity and mortality, particularly = when
unanticipated, and account for a substantial proportion
of anesthesia-related adverse events (1). The presence
of anatomical distortion, restricted neck movement,
prior burns, reconstructive procedures, or implanted
devices can markedly complicate airway assessment
and endotracheal intubation. Anticipation, meticulous
planning, and the judicious use of advanced airway
techniques are therefore essential to ensure patient
safety in such high-risk situations (2). Patients with
post-burn sequelae represent a unique subgroup in
difficult airway management. Thermal injuries to the
head, neck, and scalp often result in cicatricial
changes, contractures, altered tissue compliance, and
limited mobility of the cervical spine and mandible.
These changes may evolve over time and can be
further modified by reconstructive interventions (3).
Scalp tissue expanders are commonly used in post-
burn alopecia reconstruction to generate adequate
hair-bearing tissue for definitive coverage. While
effective from a reconstructive standpoint, large scalp
expanders can significantly alter head and neck
anatomy, interfere with optimal patient positioning,
and impose mechanical limitations on neck extension,
thereby increasing the complexity of airway
management (4). Standard airway evaluation tools
such as the Mallampati classification, thyromental
distance, and assessment of neck mobility may
underestimate the true difficulty in patients with
craniofacial or scalp deformities (5). Large posterior
or occipital scalp expanders can prevent the patient
from lying supine comfortably, compromise
alignment of the oral, pharyngeal, and laryngeal axes,
and increase the risk of pressure-related complications
or expander rupture during airway manipulation.
Furthermore, associated facial oedema, altered
mandibular mobility, and post-burn tissue rigidity may
further exacerbate airway difficulty, making
conventional direct laryngoscopy unreliable or unsafe
(6). Video laryngoscopy has emerged as a valuable
advancement in the management of anticipated and
unanticipated difficult airways. By providing an

indirect view of the glottis without requiring optimal
alignment of airway axes, videolaryngoscopes
improve glottic visualization and first-pass success
rates in challenging situations (7). Devices such as the
C-MAC videolaryngoscope have been widely adopted
due to their versatility, familiarity, and ability to
function both as a direct and indirect laryngoscope (8).
In addition to device selection, patient positioning
plays a pivotal role in airway management. While the
supine position is standard for tracheal intubation,
alternative positions such as lateral, semi-recumbent,
or sitting may be advantageous in selected patients
with anatomical or mechanical constraints (9).

The lateral position, though less commonly employed
for intubation, can offer distinct benefits in patients
who cannot tolerate supine positioning or in whom
supine intubation is predicted to be difficult. It may
improve comfort, reduce airway obstruction, facilitate
ventilation, and allow safer manipulation of the airway
in selected scenarios. However, its use requires
familiarity, careful preparation, and readiness with
backup airway strategies (10). This case report
highlights the anesthetic challenges encountered in a
patient with a large scalp tissue expander placed for
post-burn alopecia and emphasizes the role of
individualized airway management. It underscores the
importance of thorough preoperative assessment,
anticipation of difficulty, and the successful use of
video laryngoscopy in the lateral position as an
effective and safe alternative approach in complex
airway scenarios.

CASE PRESENTATION

Patient Demographics and Clinical Background: A
27-year-old male was posted for elective surgical
removal of a scalp tissue expander inserted as part of
staged reconstruction for post-burn cicatricial
alopecia. The patient had sustained thermal injury to
the scalp following a cracker explosion several years
earlier, resulting in extensive scarring and alopecia
over the occipital and parietal regions. He had no
associated inhalational injury at the time of burn.
There was no history of diabetes mellitus,
hypertension, respiratory illness, or neurological
disorders. He had not undergone previous surgery
under general anesthesia. The patient was categorized
as American Society of Anesthesiologists (ASA)
physical status I.
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Pre-Anesthetic Evaluation and Risk Stratification:
Detailed pre-anesthetic assessment was undertaken
with special emphasis on airway evaluation. General
examination was unremarkable, and baseline vital
parameters were within normal limits. Cardiovascular
and respiratory system examinations revealed no
abnormality. The presence of a large, tense scalp tissue
expander over the occipital region was the most
significant  finding. The swelling measured
approximately 15 cm transversely, 12 cm
anteroposteriorly, and projected about 5 cm from the
scalp surface, causing discomfort in the supine
position.

Airway assessment revealed a Mallampati class III,
mildly restricted mouth opening, reduced mandibular
mobility, and limited neck extension due to expander-
induced scalp tension. Mild facial edema was also
noted. Thyromental distance was borderline adequate.
These findings indicated an anticipated difficult
airway, predominantly related to restricted positioning
and impaired airway axis alignment rather than
intraoral or laryngeal pathology.

Anesthetic Considerations and Airway Strategy:
The primary anesthetic concern was securing the
airway safely while avoiding pressure over the tissue
expander and minimizing neck manipulation.
Conventional supine intubation was considered
suboptimal due to poor patient comfort, inability to
achieve optimal sniffing position, and the risk of
expander compression or rupture. Video laryngoscopy
was preferred to improve glottic visualization without
requiring excessive neck extension. After discussion
within the anesthesia team, videolaryngoscope-
assisted tracheal intubation in the lateral position was
planned as the primary airway technique. A
comprehensive backup plan, including supraglottic
airway devices and emergency surgical airway access,
was kept ready.

Operating Room Preparation and Monitoring: In
the operating room, standard anesthesia monitors were
applied, including electrocardiography, non-invasive
blood pressure, pulse oximetry, and end-tidal carbon
dioxide monitoring. A difficult airway cart was
positioned within immediate reach and included a C-
MAC videolaryngoscope with multiple blade sizes,
stylets, bougie, laryngeal mask airways, and
equipment for emergency cricothyrotomy. Adequate
padding and head supports were arranged to prevent

pressure injury to the scalp expander during
positioning.

Patient Positioning and Preoxygenation: The
patient was positioned in the left lateral position with

the head supported on soft padding to maintain neutral
alignment and avoid expander compression. This
position provided comfort and allowed adequate
airway access. Preoxygenation was performed in the
lateral position for three minutes using 100% oxygen,
achieving optimal oxygen saturation and adequate
denitrogenation prior to induction.

- — 3 Zz
Fig 1: Bag-mask ventilation performed in the
lateral position with adequate head support to
avoid pressure on the scalp tissue expander prior
to definitive airway management.

Fig 3: Lateral position video laryngoscopy -assisted
endotracheal intubation being performed with
manual airway support and continuous monitoring
in a patient with scalp tissue expander.

Induction of Anesthesia: Following confirmation of
intravenous access and readiness of airway equipment,
anesthesia was induced with intravenous agents in
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titrated doses. After ensuring the ability to perform
effective mask ventilation in the lateral position, a
neuromuscular blocking agent was administered to
facilitate tracheal intubation. Care was taken
throughout induction to maintain hemodynamic
stability and adequate oxygenation.

Tracheal Intubation Technique: Laryngoscopy was
performed using a C-MAC video laryngoscope while
maintaining the patient in the lateral position. The
video laryngoscope provided an optimal view of the
glottis without the need for neck extension or airway
axis alignment. A suitably sized cuffed endotracheal
tube, mounted on a stylet, was advanced smoothly
through the vocal cords under direct video guidance.

Correct tube placement was confirmed by continuous
end-tidal carbon dioxide tracing and bilateral chest
auscultation. Intubation was successful on the first
attempt without airway trauma or desaturation.

Fig 2: C-MAC videolaryngoscope view showing
clear glottic visualization during lateral position
intubation in a patient with scalp tissue expander.

Fig 4: Endotracheal intubation secured in the

lateral position using video laryngoscopy , with
adequate head support and protection of the scalp
tissue expander during anesthesia for expander
removal surgery

Maintenance of Anaesthesia and Intraoperative
Management: Anaesthesia was maintained using
inhalational anaesthetic agents in oxygen and air,
along with intermittent doses of muscle relaxants and
intravenous analgesics. Ventilation was controlled to
maintain normocapnia. Intraoperative hemodynamics
remained stable throughout the procedure. Care was
taken to avoid excessive head movement or pressure
on the scalp expander during surgery.

Emergence, Extubation, and Postoperative Care:
At the completion of surgery, neuromuscular blockade
was adequately reversed, and the patient was allowed
to regain spontaneous ventilation. Extubation was
performed in the lateral position once the patient was
fully awake, obeying commands, and maintaining
adequate airway reflexes. Post-extubation oxygen
saturation remained stable, and there were no signs of
airway obstruction or respiratory compromise. The
patient was transferred to the post-anesthesia care unit
for monitoring, where the recovery period was
uneventful with no airway-related complications.

DISCUSSION

Airway management in patients with altered
craniofacial or scalp anatomy remains a major
challenge for anesthesiologists, particularly when
conventional positioning and direct laryngoscopy are
not feasible (11). Patients with post-burn sequelae
often exhibit scarring, reduced tissue compliance, and
restricted mobility of the neck and mandible, all of
which contribute to an anticipated difficult airway.
The presence of a large scalp tissue expander further
compounds these difficulties by mechanically limiting
neck extension, preventing optimal  supine
positioning, and increasing the risk of pressure-related
complications during airway manipulation (12). This
case highlights the importance of individualized
airway strategies in such complex clinical scenarios.
Standard airway assessment tools, while useful, may
not fully capture the dynamic and positional
difficulties encountered in patients with scalp
expanders. Although this patient demonstrated a
Mallampati class IIT airway and borderline mandibular
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mobility, the principal challenge was the inability to
align the oral, pharyngeal, and laryngeal axes due to
the bulky occipital expander (13). Supine positioning
not only caused discomfort but also risked expander
compression, skin ischemia, or rupture. These factors
necessitated deviation from conventional airway
management techniques (14).

Video laryngoscopy has transformed the management
of difficult airways by allowing indirect visualization
of the glottis without requiring optimal airway axis
alignment. Several studies have demonstrated
improved glottic views and higher first-attempt
success rates with videolaryngoscopes in anticipated
difficult airways (7). In the present case, the use of a
C-MAC videolaryngoscope provided excellent glottic
visualization despite limited neck extension, thereby
reducing the need for excessive airway manipulation
and minimizing the risk of trauma.

Patient positioning plays a critical yet sometimes
underutilized role in airway management. The lateral
position is traditionally reserved for recovery or
specific surgical indications but can be advantageous
for airway control in select patients (10). In individuals
who cannot tolerate the supine position due to
anatomical deformities, obesity, spinal pathology, or
implanted devices, lateral positioning may improve
comfort, maintain airway patency, and facilitate
ventilation (14). In this case, performing both
preoxygenation and intubation in the lateral position
ensured patient comfort, prevented expander
compression, and allowed safe airway access.
Successful airway management in such patients relies
heavily on thorough preoperative planning and
preparedness. The availability of a fully equipped
difficult airway cart, formulation of a clear primary
plan and backup strategies, and effective
communication among the anesthesia and surgical
teams were key factors contributing to the favorable
outcome (15). Equally important was confirmation of
effective mask ventilation before administration of
neuromuscular blockade, thereby maintaining a
margin of safety (16).

This case underscores the need for anesthesiologists to
remain adaptable and proficient with alternative
airway techniques and positions. As reconstructive
procedures and implanted devices become more
common, anesthetic challenges related to altered
anatomy are likely to increase. Familiarity with video

laryngoscopy ~ and  non-conventional  patient
positioning can significantly enhance airway safety
and expand the armamentarium available for
managing complex airways (17).

CONCLUSION

Patients with scalp tissue expanders pose unique and
significant challenges to airway management due to
altered head and neck anatomy, restricted neck
extension, and difficulty with conventional supine
positioning. This case demonstrates that video
laryngoscopy -assisted tracheal intubation in the
lateral position can be a safe and effective alternative
when standard techniques are likely to fail or pose
additional risks. Thorough pre-anesthetic assessment,
anticipation of airway difficulty, meticulous
preparation with readily available backup airway
devices, and careful positioning are essential to ensure
patient safety. Anesthesiologists should be prepared to
individualize airway management strategies and adopt
unconventional approaches when dictated by patient
anatomy and surgical circumstances. Familiarity with
videolaryngoscopes and alternative patient positioning
techniques can significantly improve outcomes in
complex airway scenarios and reduce the risk of
airway-related complications.
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