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Abstract

Acute Respiratory Distress Syndrome (ARDS) is a severe condition that often necessitates prolonged
mechanical ventilation, which carries a high risk of complications and increased mortality. This case
report describes the successful application of an early percutaneous dilatational tracheostomy (PDT)
in a 61-year-old male with severe ARDS due to community-acquired pneumonia (CAP)-induced
sepsis and type I respiratory failure. This case suggests that early PDT is a safe and effective way to
reduce the risks of prolonged mechanical ventilation in severe ARDS patients, leading to a better
recovery and shorter ICU stay.

Keywords: percutaneous dilatational tracheostomy (PDT); early tracheostomy; ARDS; community-
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1. Introduction

Acute Respiratory Distress Syndrome (ARDS) is a severe inflammatory disease of the lungs that
can follow serious conditions like pneumonia, sepsis, or physical trauma. This inflammation leads to
damaged lung tissue, causing blood and fluid to leak into the airspaces, resulting in a critical lack of
oxygen in the bloodstream [1]. According to the Berlin definition, ARDS is diagnosed by an acute
onset within one week, bilateral opacities on chest radiography or computed tomography consistent
with pulmonary edema, a PaO,/FiO, ratio of <300 mmHg with a minimum positive end-expiratory
pressure (PEEP) or continuous positive airway pressure (CPAP) of 25 cmH,O, and the absence of
evidence for left atrial hypertension or fluid overload [2].

A patient with ARDS experiencing respiratory failure in the Intensive Care Unit (ICU) required
mechanical ventilation to facilitate high-concentration oxygen delivery and adequate carbon dioxide
exchange [1]. Intubation, a key part of this procedure, can lead to several adverse outcomes with
prolonged use, such as elevated mortality rates, an increased incidence of ventilator-associated
pneumonia (VAP), complications during the weaning process, and an extended length of stay (LOS)
in the ICU [3].

To minimize these risks, percutaneous dilatational tracheostomy (PDT) is a viable procedural
option. PDT is considered easier and safer to perform than surgical tracheostomy (ST) in the ICU
setting [4]. Early PDT is a procedure typically performed within the first ten days of intubation [5].
While there is no universally accepted guideline for the optimal timing of this procedure, one study
indicates that tracheostomies performed after the 14th day of intubation are associated with a
prolonged hospital stay [6].
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Clinicians must carefully weigh the benefits, risks, and optimal timing of PDT to ensure
favorable patient outcomes and safety. This case report aims to describe the successful application of
early PDT as a measure to mitigate the risks of VAP, prolonged mechanical ventilation, and mortality.

2. Case Presentation

A 61-year-old male, 51 kg, was admitted to the emergency department with a diagnosis of ARDS
due to sepsis ec. community-acquired pneumonia (CAP), and Type I respiratory failure. He
presented with continuous dyspnea and productive cough since morning. His past medical history
revealed a long-term active smoking.

On physical examination, the patient was conscious with a Glasgow Coma Scale (GCS) of 15.
Vital signs were as follows: heart rate of 110 bpm, blood pressure of 141/89 mmHg, respiratory rate
of 28 bpm, and SpO, of 92% on a 15 L/min non-rebreather mask. His temperature was 37.5°C. Lung
auscultation revealed bilateral rhonchi with no wheezing. This clinical presentation was corroborated
by a chest radiograph, which showed a parapneumonic pattern.

Table 1. Initial diagnostic test results.

Laboratorium Value Laboratorium Value
Hb 17,1 g/dL AGD:
Leukocyte 20.540 pL pH 7,5
Platelet 250.000 pL PCO2 27,3 mmHg
Hematocryte 49,6% PO: 67 mmHg
Ureum serum 125,9 mg/dL BE 0,7
Creatinin serum 1,32 mg/dL TCO:2 22,5
Na serum 138,8 mg/dL HCOs 21,6 meq/L
K serum 3,04 meq/L Sat Oz 95%
Cl serum 87,7 meq/L
Lactat acid 0,7 meq/L P/F ratio 67 (severe)

Due to progressively worsening dyspnea and a decline in oxygen saturation to 88% on a 15
L/min non-rebreather mask, he was immediately intubated and placed on mechanical ventilation.
Initial ventilator settings included a Pressure Synchronized Intermittent Mandatory Ventilation (P-
SIMV) mode with: FiO, of 70%, inspiratory pressure of 14 cmH,O, pressure support of 14 cmH,O,
respiratory rate of 14 bpm, and a positive end-expiratory pressure (PEEP) of 7 cmH,O. The LE ratio
was set at 1:1.87, with a target tidal volume (VT) of 350 mL, a respiratory rate of <32 bpm, and a peak
inspiratory pressure (Ppeak) of 18 cmH,O.

A sputum culture was obtained, and he was initiated on a regimen of intravenous meropenem
1 g every 8 hours and moxifloxacin 400 mg every 24 hours. Sedation with intravenous
dexmedetomidine (0.4 mcg/kg/hr) was also initiated. The patient was then transferred to the
Intensive Care Unit (ICU) for further management, which included nebulization, intermittent
suctioning, and chest physiotherapy.

After a four-day evaluation on mechanical ventilation, the patient was scheduled for an early
PDT in the ICU. He was positioned supine with neck extension. Anesthesia was induced with
intravenous fentanyl 100 mcg, ketamine 50 mg for sedation, and the muscle relaxant rocuronium 50
mg to suppress the cough reflex and ensure adequate respiratory control throughout the procedure.
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Figure 1. A bedside PDT procedure in ICU: (1) All necessary instruments are prepared and arranged; (2) The
appropriate anatomical landmarks are identified and marked; (3) Sterile field and local anesthesia with Lidocain
2% intracutaneous; (4) A 1-cm vertical incision is made two finger-breadths below the thyroid notch; (5) Blunt
dissection is performed to expose the trachea; (6) The trachea is punctured with a needle, and the syringe is
aspirated to confirm positive air return; (7) Guidewire is inserted into the trachea through the needle; (8) A small
dilator is used to widen the stoma over the guidewire; (9) A larger dilator is used to expand the stoma to the
appropriate size for the tracheostomy tube; (10) The tracheostomy tube is inserted into the dilated stoma; (11)
The tracheostomy tube is secured with ties or sutures.
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Figure 2. Daily hemodynamics monitoring throughout admission stay in ICU.

Following the PDT procedure, the patient's condition progressively improved, leading to
successful ventilator weaning. His oxygen fraction requirement decreased, and his overall general
condition improved. By day 7, he was able to breathe spontaneously via a T-piece at 2 L/min. By day
8, sputum culture results identified the presence of Streptococcus pneumoniae, which demonstrated
sensitivity to both meropenem and moxifloxacin. The initial empiric antibiotic regimen was
consistent with these findings and was continued as the definitive treatment. Over the next two days,
he was successfully weaned from all supplemental oxygen. After a total of 10 days in the ICU, he was
transferred to the general ward in stable condition.

Table 2. The patient clinical progress evaluation throughout admission stay in ICU.

Day of treatment in

ICU: Day-1 Day-3 Day-6 Day-9
PO:/ FiO2 67 / 100% 68 /70% 52 /35% 80/21%
ARDS severity )

based on P/F ratio 67 (severe) 97 (severe) 148 (mild) 380
Oxyg?ren-atlon and Non-rebreather mask Endotracheal Tracheostomy (PDT) Room air
Ventilation Route tube

Chest

Radiography

3. Discussion

Most patients with ARDS and respiratory failure require mechanical ventilation for support,
often via intubation [1]. The patient in this case presented with severe ARDS due to sepsis ec. CAP,
and Type I respiratory failure. The decision to perform an early PDT on day 4 of care was based on
several factors. The patient had failed a ventilator weaning trial on day 3, with a persistent SpO, of
89% on an FiO, of 70%, indicated that spontaneous breathing trial (SBT) readiness criteria were not
achieved. Furthermore, the patient's severe ARDS status (PaO,/FiO, ratio of 67) according to the
Berlin criteria, and concurrent sepsis suggested a heightened risk for both prolonged ventilation and
subsequent VAP.

Due to the risks associated with long-term intubation, tracheotomy is often recommended for
patients requiring prolonged mechanical ventilation for pulmonary insufficiency. This procedure
offers several advantages over an endotracheal tube, including improved patient comfort and
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mobility, a reduced need for sedation, and a decreased risk of oral lesions [7]. Additionally, a
tracheotomy reduces resistance to airflow and facilitates more effective secretion removal, better oral
hygiene, and improved pulmonary toilet, all of which may help mitigate the risk of VAP [8].

Early tracheostomy provides several clinical and economic benefits compared to prolonged
endotracheal intubation or late tracheostomy. These advantages include a reduced incidence of VAP,
duration of mechanical ventilation, a shorter LOS in the ICU, and a decrease in overall hospital costs
[9]. A study conducted in Italy investigated the outcomes of early tracheostomy with the procedure
performed by day 4 of care. It found that patients who underwent early tracheostomy (74%) had a
significantly lower hospital mortality rate (45.5%) compared to those who did not (62.8%) [5].
However, a separate meta-analysis suggested that while tracheostomy performed within 10 days of
translaryngeal intubation in critically ill patients may reduce the duration of sedation, early
tracheostomy did not show a significant reduction in mortality, incidence of VAP, or length of ICU
stay when compared to late tracheostomy [10].

The PDT technique was chosen for this patient because it could be performed at the bedside in
the ICU, thus minimizing the risks of patient transport. This decision was further supported by the
patient's suitable neck anatomy, the availability of the necessary equipment, and an experienced
intensivist to perform the procedure. A previous retrospective study indicates that PDT is a safer
procedure than ST when performed in the ICU. The lower incidence of post-operative complications
following PDT may be attributed to the minimal skin incision required for the procedure.
Furthermore, when performed by trained intensivists at the bedside, PDT has been shown to be a
relatively safe intervention, with some reports citing a complication rate as low as 3.8% [4]. Another
study has also shown that PDT is associated with a reduced risk of complications such as surgical
site infection, major bleeding, stoma enlargement, tracheal tube dislodgement, and death [11].

There is currently no single recommended standard for tracheostomy; both PDT and ST are
widely used and accepted techniques. ST is particularly indicated in patients with challenging
anatomical features, such as morbid obesity, a short neck, or a history of thyroid hypertrophy.
Conversely, the PDT procedure can be considered for patients with favorable anatomy, offering a
more cost-effective alternative to ST. Despite its advantages, a key limitation of PDT is its operator-
dependent nature, requiring a highly experienced operator for safe and successful execution [4,12].

The patient's clinical status significantly improved after undergoing early PDT. This was
evidenced by an improved P/F ratio, successful ventilator weaning, and the patient's ability to breathe
spontaneously without a ventilator by day 7. Additionally, chest X-ray evaluations demonstrated a
favorable clinical course. A sputum culture on day 8 identified the presence of Streptococcus
pneumoniae. This is consistent with the established etiology of CAP, where S. pneumoniae is the most
prevalent causative agent [13,14]. This aligns with other studies that have found S. pneumoniae to be
a predominant cause (19%), followed by Mycoplasma pneumoniae (15.4%), and Klebsiella pneumoniae
(10.5%) [15].

Unlike the CAP presented in this case, the major complication of prolonged mechanical
ventilation is VAP. The specific organisms causing VAP vary based on several factors, including the
duration of mechanical ventilation, length of hospital and ICU stays before the infection develops,
prior antimicrobial exposure, and the local microbial environment. The most common pathogens
associated with VAP are Gram-negative microorganisms such as Pseudomonas aeruginosa, Escherichia
coli, Klebsiella pneumoniae, and Acinetobacter species, along with the Gram-positive microorganism
Staphylococcus aureus [16,17].

Beyond VAP, prolonged mechanical ventilation can lead to a variety of other severe
complications, often appearing after 48 hours. These include septic shock, hemodynamic instability,
ventilator-induced lung injury (VILI) such as barotrauma, splanchnic hypoperfusion, and electrolyte
imbalances such as hypoalbuminemia, hypokalemia, hypomagnesemia, and hypocalcemia [18-20].
Furthermore, prolonged mechanical ventilation can lead to respiratory muscle weakness,
diaphragmatic atrophy, and tracheal injuries like stenosis, all of which complicate the weaning
process and can contribute to ICU-acquired weakness (ICU-AW) [21,22].
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The patient's stable condition over the next 2 days allowed for a transfer to the general ward.
This positive outcome highlights the procedure's efficacy in mitigating the risks and complications
associated with prolonged mechanical ventilation, as well as reducing patient mortality.

4. Conclusions

This case report demonstrates the successful implementation of early PDT in a patient with
severe ARDS due to community-acquired pneumonia (CAP)-induced sepsis and type I respiratory
failure. The PDT intervention was effective in preventing prolonged mechanical ventilation and its
associated complications. Nevertheless, other critical factors, including a lung-protective ventilation
strategy, targeted antibiotic therapy guided by culture results, and comprehensive supportive care,
also significantly contributed to the positive patient outcome.

It is important to acknowledge that the generalizability of a single case report is inherently
limited. Further research involving a larger patient cohort is necessary to identify the optimal
response to early PDT and to determine the most precise and appropriate timing for this intervention.
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