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Abstract:

Background: This retrospective study aimed to evaluate the indications, timing, and complications
of surgical tracheostomy performed in the intensive care unit (ICU).

Methods: We reviewed the records of 78 patients who underwent surgical tracheostomy in the ICU
at GIMSH between July 2024 and Feb 2025. All procedures were performed in the operating theater
under monitored anesthetic care. Patients were followed for one year post-operatively.

Results: The primary indication for tracheostomy was prolonged mechanical ventilation (76 patients),
with diaphragmatic palsy accounting for the remaining two. Early tracheostomy (1-7 days post-
intubation) was performed in 14 patients, while late tracheostomy (8-14 days post-intubation) was
performed in 64 patients. Early complications included hemorrhage in 7 patients and surgical
emphysema in 3 patients.

Conclusion: Prolonged mechanical ventilation is the predominant indication for surgical
tracheostomy, typically performed between 8 and 14 days post-intubation. While operating room
procedures are preferred for optimal outcomes, ICU bedside tracheostomies may be necessary in
emergency situations to mitigate morbidity and mortality. Close post-operative monitoring is crucial
to manage potential life-threatening complications.

Keywords: Surgical tracheostomy, Intensive care unit tracheostomy, Tracheostomy complications,
Prolonged ventilation.

Introduction:

Surgical tracheostomy is a critical procedure performed in the intensive care unit (ICU) to secure a
patent airway, facilitate prolonged mechanical ventilation, and improve patient comfort. While
advancements in non-invasive ventilation have reduced the overall need for tracheostomy, it remains
a cornerstone of care for critically ill patients requiring extended ventilatory support. Indications for
surgical tracheostomy are diverse, encompassing prolonged intubation, airway obstruction, and
neuromuscular disorders affecting respiratory function.
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The timing of tracheostomy, whether early or late relative to initial intubation, has been a subject of
ongoing debate. Early tracheostomy is often advocated to reduce ventilator-associated complications
and improve patient outcomes, while late tracheostomy may be preferred in patients with potentially
reversible conditions. Furthermore, the procedure carries inherent risks, including immediate, early,
and late complications, which can significantly impact patient morbidity and mortality.

Despite its established role, the optimal management of surgical tracheostomy in the ICU remains a
topic of clinical and research interest. Variations in patient selection, surgical technique, and post-
operative care can influence outcomes. Therefore, a comprehensive evaluation of surgical
tracheostomy practices within specific institutional settings is essential to identify areas for
improvement and ensure optimal patient care.

This retrospective study aims to audit the indications, timing, and complications of surgical
tracheostomy performed in the ICU at GIMSH over a four-year period. By analyzing our institutional
experience, we seek to provide valuable insights into current practices, identify potential areas for
quality improvement, and contribute to the existing body of knowledge on surgical tracheostomy in
critically ill patients.

Methods:

Study Design and Setting:

This retrospective cohort study was conducted in the Department of Otolaryngology-Head and Neck
Surgery at GIMSH. We reviewed the records of patients who underwent surgical tracheostomy in the
intensive care unit (ICU) between July 2024 and Feb 2025.

Patient Selection:

All ICU patients requiring surgical tracheostomy during the study period were included. A total of 78
patients met the inclusion criteria. Informed written consent was obtained from all patients or their
legal representatives prior to the procedure.

Procedure:
All surgical tracheostomies were performed in the operating theater under monitored anesthetic care.
Pre-anesthetic evaluation was conducted for all patients.

« Surgical Technique:

o Patients were positioned supine with neck extension using a shoulder roll and head stabilization.
oFollowing aseptic preparation, a horizontal skin incision was made approximately 2 cm above the
suprasternal notch.

o Skin and subcutaneous tissues were dissected, and strap muscles were separated in the midline.

o The thyroid isthmus was retracted superiorly.

oAn incision was made in the anterior tracheal wall at the level of the second and third tracheal rings.
oAn appropriately sized tracheostomy tube was inserted, and correct placement was confirmed by
end-tidal CO2 monitoring.

o The incision was sutured, and stay sutures were placed through the flange ends of the tracheostomy
tube.

oA chest X-ray was performed post procedure to confirm correct tube placement.

« Postoperative Care:
oPostoperative care included suctioning every two hours, inner cannula changes every eight hours,
and regular cuff pressure monitoring to prevent respiratory secretion accumulation.

Data Collection and Analysis:

« Data collected included tracheostomy indications, timing (early: 1-7 days post-intubation; late: 8-14
days post-intubation), intraoperative details, and early and late complications.

« Patients were followed for 12 months post-operatively.
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« Sample size calculation was performed using Andrew Fisher’s formula.
« Simple random sampling technique was utilized.
« Data were entered into Microsoft Excel and analyzed using SPSS software.

Results:

Patient Demographics:

« A total of 78 patients underwent surgical tracheostomy during the study period.
« 53 patients (67.9%) were male, and 25 patients (32.1%) were female.

« Patient age ranged from 7 months to 95 years.

Indications for Tracheostomy:
« Prolonged mechanical ventilation was the primary indication, accounting for 76 patients (97.4%).
« Diaphragmatic palsy was the indication for 2 patients (2.6%).

Timing of Tracheostomy:
« Early tracheostomy (1-7 days post-intubation) was performed in 14 patients (17.9%).
« Late tracheostomy (8-14 days post-intubation) was performed in 64 patients (82.1%).

Complications:
« No intraoperative complications were recorded.

« Early Complications:

oHemorrhage at the stoma site occurred in 7 patients (9.0%). This was managed with compression
dressings in most cases, and re-suturing was required in 2 patients.

o Surgical emphysema occurred in 3 patients (3.8%), resolving within 24 hours.

« Late Complications:
oNo late complications were reported during the 12 month follow up period.

Discussion:

This study reinforces the established role of surgical tracheostomy in managing patients requiring
prolonged mechanical ventilation in the ICU. Consistent with existing literature, prolonged intubation
emerged as the primary indication for the procedure in our cohort. While percutaneous tracheostomy
offers a less invasive bedside alternative, its limitations in specific patient populations, such as infants,
obese individuals, and those with cervical spine injuries, underscore the continued relevance of
surgical tracheostomy performed by experienced ENT surgeons.

The timing of tracheostomy remains a topic of debate. Our study demonstrated a predominance of
late tracheostomies (8-14 days post-intubation), aligning with recommendations advocating for a
waiting period to assess the potential for spontaneous recovery. However, the benefits of early
tracheostomy (1-7 days), particularly in patients with severe traumatic brain injury or neurological
disorders, should not be overlooked. As suggested by Terragni et al., early intervention may reduce
the risk of ventilator-associated pneumonia and improve patient outcomes in selected cases.

The complication profile observed in our study was relatively favorable, with no intraoperative
complications and only minor early complications, such as stomal hemorrhage and surgical
emphysema. This may reflect the meticulous surgical technique employed and the rigorous post-
operative care provided. The absence of reported late complications during the 12-month follow-up
period is encouraging. However, the potential for delayed complications, such as tracheal stenosis or
tracheoesophageal fistula, necessitates long-term surveillance.

The importance of standardized post-operative care, including regular suctioning and inner cannula
changes, cannot be overstated. These measures are crucial for maintaining airway patency and
preventing complications. Our study's findings support the current trend of performing surgical
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tracheostomy in the controlled environment of the operating room, where optimal equipment, skilled
personnel, and multidisciplinary support are readily available.

Limitations:

This study has several limitations. Its retrospective design may introduce selection bias and limit the
ability to establish causal relationships. The single-center nature of the study may limit the
generalizability of the findings. Furthermore, the exclusion of patients who underwent emergency
tracheostomy due to acute airway compromise may have skewed the complication profile. Future
prospective studies with larger, more diverse patient populations are warranted to validate these
findings and explore the long-term outcomes of surgical tracheostomy in the ICU.

Conclusion:

Surgical tracheostomy remains a vital procedure for managing patients requiring prolonged
mechanical ventilation in the ICU. Prolonged intubation is the predominant indication, and the timing
of the procedure should be tailored to individual patient needs. While operating room procedures are
preferred for optimal outcomes, ICU bedside tracheostomies may be necessary in emergency
situations. Vigilant post-operative care is essential to minimize complications and ensure favorable
patient outcomes.
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