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ABSTRACT: Maintaining a patent airway is critical for treating patients with severe inhalation injuries. Percutaneous Dilatational Tracheostomy
(PDT) has been used effectively for many patients treated in the Intensive Care Unit (ICU). In addition to its safety for use at the bedside, accord-
ing to Friedman et al. PDT has the same or even lower complication rate than surgical tracheostomy. PDT can be performed in a shorter time
and is more cost-effective. Herein, we report a 44 year old obese woman who sustained an inhalation injury related to a burn. The patient fell
headfirst into a pot of boiling water at the time of the burn. The patient showed signs of inhalation injury and suffered a second-to-third degree
burn injury. She was treated in the ICU, and early PDT was performed. The procedure was performed by first locating the trachea, followed by
a 1-cm incision made between the second and third tracheal ring. She was intubated successfully and treated in the ICU for 7 days. The anes-
thesiologist chose to perform an early PDT to prevent further complications. This procedure was done successfully despite many comorbidities
from the patient, such as being an obese female and having a short neck, which makes finding the exact location for the incision challenging. In
this case, the early decision to proceed with PDT showed promising results in decreasing the patient's mortality risk.
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Introduction

Maintaining a patent airway is critical for treating patients with
severe inhalation injuries, but there has been much debate on
achieving this goal. Percutaneous Dilatational Tracheostomy
(PDT) has been effective for many Intensive Care Unit (ICU)
patients. In addition to being safe to operate at the bedside, per-
cutaneous tracheostomy has the same or even lower complica-
tion rate compared to traditional open tracheostomy, PDT can
be performed quicker and more cost-effective.! According to
previous studies,* performing early tracheotomies within 2 days
after hospital admission may decrease mortality, pneumonia
cases, and ICU stays compared to those done 14 to 16 days fol-
lowing endotracheal intubation.*

Patient Information

This case report presents a 44 year old obese woman who sus-
tained inhalation injury due to a burn. The patient showed
signs of inhalation injury and suffered from a second-to-third
degree burn injury on 32% of total body surface area. Previous
disease history was unknown.

Clinical Findings

The patient, as seen in Figure 1, was referred from the previous
hospital with a burn injury on the mucous membranes of the
lips, mouth, and eyes full of edema. The patient was intubated
with endotracheal tube (ETT) no 6.5, with a depth of placement
22 cm from the central incisors, and was fixed with thread on the
right lip corner. The patient had spontaneous, symmetrical
breathing, with a respiratory rate of 20X/minute, SpO, of 100%

with T-piece 101pm. Blood pressure 128/79 mmHg, heart rate
98x/minute, warm extremities, capillary refill time <2seconds

with no spontaneous bleeding (Figure 2).
Timeline

Diagnostic Assessment

Physical examination showed head and neck edema along with
the burn injury. Burn status: head neck 5%, anterior trunk 5%,
right arm 9%, left arm 6%, left leg 3%, and back 4%. Upon
nasogastric tube (NGT) insertion, brownish fluid was obtained.
During laboratory testing, it was found that there was a high
value of leucocytes 28 880 103/pl. There was also a rise in the
blood glucose value to 242 mg/dL and a low albumin value of
2.5 gr/dL. After being taken in for culture, the sputum obtained
from the tracheal secretions revealed Acinetobacter baumanii
bacteria, which then treated with tigecycline. The patient was
diagnosed with grade II-III burn injury comprising of 32%

total body surface area with stress ulcer and leucocytosis.

Therapeutic Intervention

The patient was treated in the ICU, and an early tracheostomy
was performed. Percutaneous dilatational tracheostomy was
done by first locating the trachea by using a 10cc syringe.
When the syringe showed signs of air bubble and no bleeding
occurred the anaesthesiologist proceed to make a 1-cm inci-
sion between the second and third tracheal ring. A ventilator
was set to PSV/CPAP PS 10 Peep 5 trig 3 F1O2 50%. She was
intubated successfully and treated in the ICU from 23rd
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Figure 1. Patient’s condition when first admitted.

Patient was cooking, she
fainted and the upper

body fall into the boiling
cauldron for a few
seconds.

Patient was brought to
the first hospital where
she was intubated and
Central Venous Catheter
(CVC) was installed.

The patient was referred
to a bigger hospital and
PDT was done after 18
hours of incident.

Figure 2. Case timeline.

February to 2nd March 2022. The patient underwent percuta-
neous dilatational tracheostomy to facilitate the passage of a
large amount of sputum, avoiding ET'T obstruction. Tangential
excision and debridement were also done to treat the burn
injury after the PDT was done. PDT was performed prior to
debridement to maintain the patient’s airway and provide
easier access for debridement because the patient’s mouth area
was heavily plastered while the patient was still using an ET'T.
The patient received a 25% plasbumin transfusion of 100 ml
for 2 days during treatment (Figure 3).

Follow-up and Outcomes

The results of performing early tracheostomy using the percu-
taneous dilatational tracheostomy method showed a promising
result. In this case, PDT was done to secure the airway and
avoid ETT obstruction due to sputum hypersecretion after
inhalation injury. The length of ventilator day in this patient
was 5days. The patient was discharged safely from the ICU
after 7 days of treatment. Patient was then moved to a normal
ward still canulated but was able to breathe spontaneously. The
reason to keep the PDT after being discharged from the ICU
was to have better management of patient’s secretions and to
avoid aspiration. After 2 weeks in a normal ward, patient was
then discharged and was referred back to the first hospital for
further follow-up. The patient can't return to our hospital

because of the distance and constrained in costs. There is also
no follow up for Pseudomonas infection at the PDT site.

Discussion
Among burn cases, inhalation injury is a serious injury that
significantly raises death and morbidity rates. Confirmed inha-
lation injuries may result in a 30% to 40% increase in death.
The damage typically causes tracheobronchitis, secondary lung
colonization, and late sepsis, in addition to edema of the peri-
glottic tissues. Estimating the severity of inhalation injury and
its precise significance in the etiology of pulmonary complica-
tions has been proven to be challenging.>® A clinician initially
considers the patient's history and the stated mechanism when
assessing a patient who has a suspected inhalation injury to
assess the possibility of an inhalation injury. Facial burns,
singed facial or nasal hair, soot or carbonaceous material on the
face or in the sputum, and indications of airway blockage such
as stridor, edema, or mucosal injury are important physical
exam findings.” In this case report, we diagnose the patient
with inhalation injury due to the presence of a burn injury on
the mucous membranes of the lips, mouth, and eyes full of
edema.

The confirmation of inhalation injury can be done using a
variety of techniques, such as fiberoptic bronchoscopy (FOB),
chest computed tomography (CT), carboxyhemoglobin
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Figure 3. Patient's condition after PDT was done.

measurement, radionuclide imaging using Xenon, and pul-
monary function testing.” Unfortunately, these further test-
ing couldn’t be done on the patient due to cost constraints.

Burns to the airway structures may result in severe swelling of
the tongue, epiglottis, and aryepiglottic folds, which may then
restrict breathing. The production of edema is brought on by the
reactive oxygen species increasing the endothelium's permeabil-
ity to proteins. Within a few hours, fluid resuscitation and airway
edema will develop simultaneously which will cause the upper
airway to become anatomically distorted or externally com-
pressed that eventually will affect the airway care. The severity of
obstruction that may subsequently develop cannot likely be pre-
dicted from the initial field airway assessment. Hence, in this
case PDT is done early to prevent further complications.®

Tracheostomy is one of the primary treatments for patients
with inhalation injury since it avoids many complications
which may occur to the patients. The complications include
upper airway obstruction, the need for prolonged mechanical
ventilation, inability to handle secretions, respiratory tract irri-
tation, respiratory obstruction in patients with deep facial
burns, vomit aspiration, and injuries. The procedures can be
conducted through 2 methods, that is, (1) the conventional tra-
cheostomy, where the procedure is done in the operating room,
and (2) percutaneous dilatational tracheostomy or PDT, where
the procedure is done bedside in the ICU.1:2

The role of conventional tracheostomy in burn manage-
ment brings out many controversies. It is said that conventional

tracheostomy is most likely to cause a pulmonary infection,
among many other procedure complications. Percutaneous tra-
cheostomy has become a standard procedure in ICU patients
since Ciaglia et al' first described their technique in 1985.PDT
is now more recommended because it causes less infection with
smaller incisions, resulting in faster spontaneous closure of the
stoma after removing the tube.? According to American
Academy of Otolaryngology, although the overall PDT com-
plication rate is low, serious adverse events, including death,
have been reported. PDT-related death occurs in 1 out of every
600 patients who undergo PDT where 31% of these deaths
occur due to hemorrhage connected to PDT. Another study
stated, most of the serious bleeding incidents were related to
unrecognized and unanticipated anatomical variations in the
vascular anatomy. Critical care physicians are recommended to
consider using other tools that could provide a better under-
standing of the anatomy of the neck to guide PDT procedures
and improve their safety. The use of ultrasound before, during,
and after PDT could play a role in landmarking, identifying
vulnerable structures, choosing the appropriate tracheostomy
size, and providing real-time guidance for needle penetration.’
Despite the recommendation, there will still be conditions
where ultrasound is not easily accessible hence we provide a
case report of performing PDT without USG guidance.

Many studies have compared the mortality rate between
performing early tracheostomy and tracheostomy according
to the established recommendation, which is 2 to 3 weeks
after endotracheal intubation.* A further comprehensive
evaluation of research and meta-analysis revealed that early
tracheostomy shortened the mechanical ventilation period
and hospital stays. A significant decline in-hospital mortal-
ity was also noted in the most extensive trials under
consideration.!0

In our case, the anesthesiologist chose to do an early PDT
within 18 hr after the incident to prevent further complications.
This procedure was done successfully despite complicating fac-
tors of the patients, such as obesity and short neck, which may
cause difficulty in finding the exact surgical incision site.3

After undergoing the PDT procedure, the patient demon-
strated good outcome and a low mortality risk. The patient
was treated on a ventilator for 5days and showed no pulmo-
nary infections. The incision site was observed to heal well.
After 7days in the ICU, the patient was moved to the medical
ward before being discharged from the hospital.

Conclusion

It is important to prioritize securing the airway in patients with
burn and inhalation injuries. Conventional ET'T may not be the
best option for this case because it is susceptible to clotting and
obstruction due to excessive secretions. PDT was chosen over the
traditional tracheostomy because it is less invasive, has a lower
complication rate, and a faster recovery time. Early PDT was
done to avoid the risk of further complications and obtain a better
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outcome. In this case, an early decision to proceed with the PDT
procedure showed remarkable results.
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