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ÖNSÖZ 

 

Sevgili Okuyucular, 

Hava yollarını etkili bir şekilde yönetebilme yeteneği, modern yoğun bakımın 

temel taşlarından biridir ve trakeotomi prosedürü, yoğun bakım ekiplerinin 

elindeki en etkili müdahalelerden birini temsil eder. Binlerce yıl öncesine 

uzanan tarihiyle trakeotomi, basit bir işlemden son derece sofistike ve 

vazgeçilmez bir solunum yönetimi aracına dönüşmüştür. 

Bu kitap, "Mastering Tracheostomy Procedure: Essential Techniques for 

Critical Care," tarihi bilgileri, modern teknikleri ve kanıta dayalı uygulamaları 

bir araya getirerek sağlık profesyonellerinin trakeotomi bakımı konusundaki 

karmaşıklıkları aşmasına yardımcı olmayı amaçlayan kapsamlı bir rehberdir. 

Alandaki klinisyenlerin, araştırmacıların ve liderlerin uzmanlığından 

yararlanan bu çalışma, cerrahi ve perkütan yaklaşımlar, hasta seçimi kriterleri, 

zamanlama ve ameliyat sonrası yönetim konularında kapsamlı bir anlayış 

sunmayı hedeflemektedir. 

Küresel sağlık krizlerinin getirdiği zorluklarla birlikte giderek karmaşıklaşan 

yoğun bakım ihtiyaçlarıyla karşı karşıya olduğumuz bu dönemde, sağlık 

ekiplerinin trakeotomi işlemlerini güvenli ve etkili bir şekilde 

gerçekleştirebilmek için gerekli bilgi ve becerilere sahip olmaları çok 

önemlidir. Bu kitap, yalnızca teknik bir kılavuz olarak değil, aynı zamanda 

yenilik ve disiplinler arası işbirliği ile hasta bakımında elde edilen 

ilerlemelerin bir kanıtı olarak hizmet etmektedir. 

Bu kitabın, deneyimli uygulayıcılardan yeni öğrenenlere kadar herkesin 

uzmanlıklarını derinleştirmelerine ve yoğun bakımda mükemmellik için çaba 

göstermeye devam etmelerine ilham vereceğini umuyorum. Trakeotomi 

konusundaki anlayışımızı ve uygulamalarımızı ilerleterek, hasta sonuçlarını 

kolektif olarak iyileştirebilir ve hizmet ettiğimiz hastaların yaşam kalitesini 

artırabiliriz. 

 

Tüm meslektaşlarıma iyi çalışmalar dilerim. 

 

Şahin TEMEL   
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PREFACE 

 

Dear Readers, 

 

The ability to manage airways effectively is a cornerstone of modern critical 

care, and the tracheostomy procedure represents one of the most impactful 

interventions available to intensive care teams. With its history stretching 

back millennia, tracheostomy has evolved from a rudimentary procedure to a 

highly sophisticated and indispensable aspect of respiratory management. 

This book, "Mastering Tracheostomy Procedure: Essential Techniques for 

Critical Care," is a comprehensive guide that integrates historical insights, 

modern techniques, and evidence-based practices to help healthcare 

professionals navigate the complexities of tracheostomy care. Drawing on the 

expertise of clinicians, researchers, and thought leaders in the field, this work 

aims to provide a thorough understanding of both surgical and percutaneous 

approaches, patient selection criteria, timing, and postoperative management. 

As we confront an era of increasingly complex critical care demands, 

particularly with the challenges brought about by global health crises, it is 

imperative that healthcare teams are equipped with the knowledge and skills 

to perform and manage tracheostomies safely and effectively. This book not 

only serves as a technical manual but also as a testament to the progress 

achieved in patient care, fueled by innovation and collaboration across 

disciplines. 

I hope this book inspires both seasoned practitioners and new learners to 

deepen their expertise and continue striving for excellence in critical care. By 

advancing our understanding and practice of tracheostomy, we can 

collectively improve outcomes and enhance the quality of life for the patients 

we serve. 

 

Wishing all my colleagues success in their work. 

 

Sincerely, 

 

Şahin TEMEL  
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ÖZET 

Trakeotomi, M.Ö. 3600’lere, Antik Mısır’a kadar uzanan en eski ve en kritik 

cerrahi prosedürlerden biridir. Günümüzde, özellikle uzun süreli mekanik 

ventilasyona ihtiyaç duyan ya da üst solunum yolu tıkanıklıkları yaşayan 

hastalar için modern yoğun bakım ünitelerinde vazgeçilmez bir araçtır. 

Geleneksel cerrahi yöntemlerden perkütan yaklaşımlara kadar trakeotomi 

tekniklerinin evrimi, ameliyat sonrası komplikasyonları, mortalite oranlarını 

ve hastane kalış sürelerini önemli ölçüde azaltarak sonuçları iyileştirmiştir. 

Bu kapsamlı trakeotomi incelemesi, hasta seçimi kriterlerinden başlayarak 

cerrahi ve perkütan teknikler dahil olmak üzere prosedürel yöntemlerin 

inceliklerine kadar ilerler. Trakeotomi zamanlaması—erken (4-7 gün içinde) 

veya geç (10 günden sonra)—gibi önemli hususlar, farklı yaklaşımların fayda 

ve risklerini ortaya koyan kanıta dayalı bilgilerle ele alınır. Ultrasonografik ve 

bronkoskopik rehberlik gibi son gelişmeler, trakeotomi prosedürlerinin 

doğruluğunu ve güvenliğini artırmıştır. 

Avantajlarına rağmen, trakeotomi bazı zorlukları da beraberinde getirir. 

Trakeal stenoz, subglottik stenoz, kanama ve enfeksiyon gibi 

komplikasyonlar yaygındır ve dikkatli teknik ile ameliyat sonrası bakım 

gerektirir. Komplikasyonları yönetmede ve hasta sonuçlarını iyileştirmede 

disiplinler arası iş birliğinin rolü, tartışmanın odak noktasıdır. 

Bu belge aynı zamanda trakeotominin ekonomik ve klinik etkilerini de 

inceler. Daha erken ventilatörden ayırma, sedasyon gereksinimlerini azaltma 

ve yoğun bakım ünitesinden daha hızlı taburcu olma ile trakeotomi, önemli 

maliyet tasarruflarına ve hastanın yaşam kalitesinde artışa katkıda bulunur. 

Uzun dönem trakeotomi yönetiminde hasta ve bakım veren eğitiminin 

entegrasyonu kritik bir bileşen olarak vurgulanmıştır. 

Yeni teknolojilerin ve prosedürel tekniklerin ortaya çıkmasıyla, trakeotomi 

bakımı gelişmeye devam ederek güvenlik ve etkinlikte yeni standartlar 

belirlemektedir. Bu çalışma, trakeotomi uygulamalarını ilerletmek ve dünya 

genelinde kritik hastalar için optimal bakım sağlamak amacıyla sağlık 

profesyonellerine ayrıntılı bir anlayış sunmayı hedefler. 

Anahtar Kelimeler: Trakeotomi, perkütan teknikler, yoğun bakım, komplikasyonlar, 

hava yolu yönetimi, YBÜ sonuçları 
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ABSTRACT 

Tracheostomy is one of the oldest and most critical surgical procedures in 

medicine, dating back to 3600 B.C. in ancient Egypt. Today, it remains an 

indispensable tool in modern critical care units, particularly for patients 

requiring prolonged mechanical ventilation or those facing upper airway 

obstructions. The evolution of tracheostomy techniques—from traditional 

surgical methods to percutaneous approaches—has significantly improved 

outcomes, reducing postoperative complications, mortality rates, and hospital 

stays. 

This comprehensive exploration of tracheostomy begins with patient selection 

criteria and moves through the nuances of procedural methods, including both 

surgical and percutaneous techniques. Key considerations, such as timing of 

tracheostomy—early (within 4-7 days) versus late (beyond 10 days)—are 

addressed with evidence-based insights, illustrating the benefits and risks of 

different approaches. Recent advancements, such as ultrasonographic and 

bronchoscopic guidance, have refined the precision and safety of 

tracheostomy procedures. 

Despite its advantages, tracheostomy is not without challenges. 

Complications such as tracheal stenosis, subglottic stenosis, bleeding, and 

infection are common, underscoring the need for meticulous technique and 

postoperative care. The role of interdisciplinary collaboration in managing 

complications and improving patient outcomes is a focal point of discussion. 

This document also explores the economic and clinical implications of 

tracheostomy. By facilitating earlier ventilator weaning, reducing sedation 

requirements, and enabling faster ICU discharge, tracheostomy contributes to 

significant cost savings and enhanced patient quality of life. The integration 

of patient and caregiver education is emphasized as a critical component in 

long-term tracheostomy management. 

With the advent of new technologies and procedural techniques, tracheostomy 

care continues to evolve, setting new standards for safety and efficacy. This 

work aims to provide healthcare professionals with a detailed understanding 

of tracheostomy—from its historical roots to its modern-day applications. By 

equipping clinicians with evidence-based knowledge, this document aspires 

to advance the practice of tracheostomy, ensuring optimal care for critically 

ill patients worldwide. 

Keywords: Tracheostomy, percutaneous techniques, critical care, complications, 

airway management, ICU outcomes 
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INTRODUCTION 

Tracheostomy ranks among the oldest known surgical procedures, with its 

roots in ancient Egypt around 3600 B.C. The procedure remains crucial today. 

Medical teams perform it on about 10% of patients who need mechanical 

ventilation beyond a week in intensive care units. 

Modern tracheostomy practices have changed by a lot. Percutaneous 

tracheostomies now make up 90% of ICU procedures. These changes brought 

better techniques that lead to fewer complications after surgery and less tissue 

damage. But doctors must still watch for serious issues. Studies show tracheal 

stenosis occurs in 13.9% of cases and subglottic stenosis affects 25% of 

patients. 

This piece covers everything healthcare professionals need to become skilled 

at tracheostomies in today's critical care settings. We'll explore patient 

selection, surgical methods, care after the procedure, and ways to handle 

complications. Healthcare teams will find all the essential knowledge they 

need right here. 

Table 1. Benefits of Tracheostomy 

Benefit Impact 

Reduced Sedation Requirements Improved patient comfort and interaction 

Shortened ICU Stays Faster recovery and cost savings 

Decreased Ventilator 

Dependency 

Reduced ventilator-associated 

complications 

Intensive Care Considerations 

Intensive care settings demand meticulous planning and interdisciplinary 

coordination for effective tracheostomy management. This section focuses on 

patient monitoring and collaboration across healthcare teams to optimize 

outcomes. 

Patient Monitoring 

Monitoring in the ICU is critical to prevent complications and ensure optimal 

patient recovery. Vital parameters such as respiratory rate, oxygen saturation, 

and end-tidal CO2 levels are continuously tracked. Advanced monitoring 

techniques like bronchoscopy and ultrasonography further aid in minimizing 

procedural risks. 
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Table 2. ICU Monitoring Parameters for Tracheostomy Patients 

Parameter Normal Range/Goal 

Respiratory Rate 12-20 breaths per minute 

Oxygen Saturation > 92% 

End-Tidal CO2 35-45 mmHg 

Cuff Pressure < 30 cmH2O 

Interdisciplinary Collaboration 

Successful tracheostomy care relies on a team-based approach. 

Pulmonologists, critical care nurses, respiratory therapists, and speech-

language pathologists play integral roles in ensuring patient safety and 

recovery. Collaborative rounds and shared decision-making improve patient 

outcomes by addressing both medical and psychosocial aspects of care. 

Interdisciplinary Team Roles in Tracheostomy Care 

Tracheostomy care in critical settings demands a cohesive, interdisciplinary 

approach to ensure optimal outcomes. Below is a detailed description of the 

roles and responsibilities of each team member: 

Pulmonologist 

The pulmonologist plays a central role in managing the patient’s airway, 

assessing the need for tracheostomy, and addressing complications. They are 

responsible for: 

• Evaluating respiratory function and determining the necessity for 

tracheostomy placement. 

• Providing oversight during the procedure, whether surgical or 

percutaneous, to ensure safe airway access. 

• Managing complex airway issues such as tracheal stenosis, 

tracheomalacia, or persistent infections. 

• Coordinating advanced interventions like bronchoscopic evaluations 

and stent placements for post-tracheostomy complications. 

Critical Care Nurse 

Critical care nurses are essential for hands-on patient management and 

maintaining the day-to-day functionality of the tracheostomy. Their key 

responsibilities include: 
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• Monitoring vital signs, oxygen saturation, and end-tidal CO2 levels 

to detect complications early. 

• Performing regular suctioning to prevent airway obstruction and 

ensuring optimal secretion management. 

• Providing stoma care, including cleaning and dressing changes, to 

minimize infection risks. 

• Educating patients and their families on tracheostomy care and 

helping with psychological support during the recovery process. 

Respiratory Therapist 

Respiratory therapists specialize in maintaining and optimizing the 

mechanical ventilation needs of tracheostomy patients. Their responsibilities 

include: 

• Adjusting ventilator settings to meet the patient’s respiratory 

requirements, especially during weaning processes. 

• Ensuring humidification of inspired air to prevent mucus plugging 

and dryness in the airway. 

• Assisting in trials for speaking valves or decannulation caps to 

promote natural airway use and vocalization. 

• Monitoring cuff pressures to ensure they remain within safe limits 

(<30 cmH2O) to prevent tracheal damage. 

Speech-Language Pathologist 

Speech-language pathologists (SLPs) are vital for rehabilitation and 

improving the patient’s quality of life post-tracheostomy. Their 

responsibilities include: 

• Assessing the patient’s ability to communicate effectively and safely 

swallow post-procedure. 

• Introducing and managing the use of speaking valves to facilitate 

speech and airway functionality. 

• Designing personalized swallowing therapy programs to reduce 

aspiration risks and support nutritional intake. 

• Providing emotional support and training to patients and families to 

adapt to post-tracheostomy communication challenges. 
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The Importance of Collaborative Rounds 

Collaborative rounds, where all team members meet to discuss the patient’s 

progress, are integral to successful tracheostomy care. These discussions 

allow for: 

• Sharing updates on respiratory status, complications, or progress 

toward decannulation. 

• Addressing psychosocial needs such as anxiety, depression, or 

communication barriers. 

• Streamlining care plans that integrate medical, therapeutic, and 

psychosocial interventions. 

Table 3. Roles in Tracheostomy Care Team 

Role Responsibilities 

Pulmonologist 
Airway management and complication 

resolution 

Critical Care Nurse Monitoring, suctioning, and stoma care 

Respiratory Therapist Ventilation adjustment and humidification 

Speech-Language 

Pathologist 
Communication and swallowing rehabilitation 

Patient Assessment and Selection 

Patient assessment and selection are key factors in successful tracheostomy 

outcomes. Medical teams must assess multiple factors before they move 

forward with this surgical procedure. 

Indications for Tracheostomy in Critical Care 

Tracheostomy is a vital procedure in critical care, aimed at improving patient 

outcomes by addressing specific clinical challenges. The primary goal of 

tracheostomy is to assist patients in weaning off mechanical ventilation and to 

provide an effective and sustainable airway management solution. Patients 

who require long-term ventilatory support represent the largest demographic 

undergoing tracheostomy procedures. 
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Key Indications for Tracheostomy: 

1. Prolonged Mechanical Ventilation 

o For patients unable to be weaned from mechanical ventilation 

after a prolonged period (typically beyond 7–10 days), 

tracheostomy provides a safer, more comfortable, and long-

term solution compared to endotracheal intubation. It reduces 

the risk of ventilator-associated pneumonia (VAP) and 

facilitates early mobilization and rehabilitation. 

2. Upper Airway Obstruction or Protection 

o Conditions causing airway blockage, such as trauma, tumors, 

or congenital abnormalities, often necessitate tracheostomy. 

It is also used prophylactically in cases where airway 

swelling or obstructions are anticipated due to surgery or 

injury. 

3. Better Bronchial Secretion Clearance 

o Patients with inadequate ability to clear bronchial secretions 

due to neurological impairment, weak cough reflex, or 

chronic pulmonary conditions benefit significantly from 

tracheostomy. It enables easier suctioning and reduces the 

risk of aspiration. 

4. Severe Sleep Apnea Unresponsive to Other Treatments 

o In cases of severe obstructive sleep apnea where continuous 

positive airway pressure (CPAP) or other treatments fail, 

tracheostomy serves as a definitive therapy to bypass the 

upper airway obstruction and ensure uninterrupted breathing 

during sleep. 

5. Neuromuscular Disorders Affecting Respiratory Function 

o Progressive neuromuscular disorders like amyotrophic lateral 

sclerosis (ALS), myasthenia gravis, or muscular dystrophies 

often impair respiratory muscles. Tracheostomy provides 

these patients with stable airway access, enabling long-term 

ventilatory support and improved quality of life. 

Additional Benefits of Tracheostomy: 

• Reduction in Pharyngolaryngeal Trauma: Tracheostomy 

minimizes the risk of pharyngeal and laryngeal injuries associated 

with prolonged intubation, such as vocal cord damage or laryngeal 

stenosis. 

• Lower Sedation Needs: Patients with tracheostomies generally 

require less sedation compared to those with endotracheal tubes, 

promoting early recovery and participation in rehabilitation. 
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• Enhanced Comfort and Communication: The use of speaking 

valves and reduced reliance on sedation allows patients to 

communicate more effectively, improving psychological well-being 

and overall patient experience. 

Contraindications and Risk Factors 

Tracheostomy, while highly beneficial in critical care, is not without its 

limitations. Certain conditions may render the procedure unsafe or 

inappropriate. Proper evaluation and risk assessment are essential to ensure 

patient safety and optimal outcomes. Below is a detailed discussion of 

contraindications and risk factors associated with tracheostomy: 

Absolute Contraindication: 

1. Active Cellulitis at the Planned Insertion Site 

o Active infection or cellulitis around the neck or tracheal 

region presents a significant risk of worsening infection and 

poor healing outcomes. In such cases, alternative airway 

management strategies should be considered until the 

infection is resolved. 

Relative Contraindications: 

While not absolute, the following conditions require careful consideration and 

management before proceeding with tracheostomy: 

1. Unstable Hemodynamic Status 

o Patients with unstable blood pressure or cardiovascular 

instability may be at higher risk of complications during and 

after the procedure. Adequate hemodynamic stabilization 

with vasopressors or inotropes should precede tracheostomy. 

2. Increased Intracranial Pressure (ICP) 

o Patients with an ICP greater than 15 mmHg are at risk of 

exacerbated intracranial hypertension due to the effects of 

hypercapnia or hypoxia during the procedure. Close 

neurological monitoring and ICP management are critical in 

these cases. 

3. Severe Respiratory Instability 

o Patients with PaO2/FiO2 ratios below 100 mmHg or those 

requiring positive end-expiratory pressure (PEEP) above 10 

cmH2O may not tolerate the procedure well. These 

conditions demand pre-procedural optimization of 

oxygenation and ventilation. 
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4. Coagulopathy or Bleeding Disorders 

o Patients with uncorrected coagulopathies, such as platelet 

counts below 50,000/mm3 or an international normalized 

ratio (INR) above 1.5, are at significant risk of bleeding 

during tracheostomy. Pre-procedural correction using platelet 

transfusion, fresh frozen plasma, or vitamin K is essential to 

minimize this risk. 

5. Anatomical Abnormalities 

o Congenital or acquired deformities of the neck or trachea, 

such as tracheal deviation, obesity with a short neck, or 

previous neck surgeries, can complicate the procedure. 

Advanced imaging (e.g., CT scan or ultrasonography) may be 

necessary to guide planning. 

Additional Considerations: 

• Patient Comorbidities: Conditions like advanced heart failure, 

severe pulmonary hypertension, or multi-organ failure increase 

procedural risks and require a multidisciplinary discussion before 

proceeding. 

• Infection Risks: Immunosuppressed patients or those undergoing 

chemotherapy are at higher risk for postoperative infections. 

Meticulous sterile techniques and appropriate antibiotic prophylaxis 

are critical. 

• Psychosocial Factors: The psychological impact on patients and 

families, including anxiety related to prolonged tracheostomy use, 

should not be overlooked. Clear communication and counseling are 

necessary to set realistic expectations. 

Timing of Tracheostomy Placement 

Doctors still debate the best time for tracheostomy, as evidence shows 

different outcomes. Early procedures done within 4-7 days have specific 

advantages compared to later ones. Studies show that early intervention leads 

to fewer cases of ventilator-associated pneumonia and shorter ICU stays. 

Research shows that early tracheostomy leads to more ventilator-free days and 

less time on sedation. The Eastern Association of Surgical Trauma suggests 

early tracheostomy (3-7 days after intubation) for patients with severe closed-

head injuries. 

Each patient's condition determines the timing decision. Doctors usually think 

about tracheostomy when patients need ventilator support for more than 7 
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days. This assessment looks at whether patients can make a meaningful 

recovery and breathe on their own. 

The timing of tracheostomy remains a debated topic. Early tracheostomy, 

performed within 4-7 days of intubation, reduces ventilator-associated 

pneumonia and shortens ICU stays. Late tracheostomy, typically after 10 

days, may be appropriate for patients with uncertain prognoses. Decisions 

should be individualized based on patient condition and anticipated recovery. 

Table 4. Comparison of Early vs. Late Tracheostomy 

Timing Benefits Risks 

Early (4-7 

days) 

Reduces VAP, shortens 

ICU stays 

May not benefit patients with 

poor prognosis 

Late (>10 

days) 

Allows clearer prognosis 

evaluation 

Increased ventilator-associated 

risks 

 

Cost Analysis 

Tracheostomy procedures have notable cost implications, influenced by the 

chosen technique, timing, and associated complications. Percutaneous 

tracheostomy (PDT) has emerged as a cost-effective alternative to surgical 

tracheostomy (ST), primarily due to reduced resource use and shorter ICU 

stays. Studies have highlighted the following cost-related insights: 

1. Cost of Equipment: PDT requires specialized tools like 

bronchoscopes and dilators, which contribute to higher upfront costs. 

However, these expenses are offset by reduced hospitalization 

durations. 

2. Healthcare Resource Utilization: Early tracheostomy has been 

linked to decreased ICU occupancy rates, leading to significant cost 

savings. 

3. Complication Management: Complications such as infections or 

tracheal stenosis add to overall healthcare expenses, emphasizing the 

importance of preventive strategies. 
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Table 5. Cost Analysis of Tracheostomy Procedures 

Factor 
Surgical Tracheostomy 

(ST) 

Percutaneous 

Tracheostomy (PDT) 

Equipment Cost Moderate High 

ICU Stay Duration Longer Shorter 

Complication Costs 
Higher (e.g., 

infections) 
Lower 

Overall Cost-

Effectiveness 
Moderate High 

 

Pre-procedure Planning 

The life-blood of a successful tracheostomy procedure lies in proper 

preparation. The best outcomes come from careful attention to equipment, 

personnel, and safety protocols. 

Required Equipment and Personnel 

The operating room setup just needs specific equipment based on the chosen 

approach. A standard tracheostomy tray and personal protective equipment 

are the foundations. These items are essential to percutaneous procedures: 

• Bronchoscope and visualization equipment 

• Sterile tracheostomy cleaning supplies 

• Suction equipment and catheters 

• Emergency airway management tools 

• Monitoring devices for vital signs 

We organized the team based on procedure type. An open tracheostomy needs 

a surgeon, surgical assistant, anesthesiologist, nurse, and scrub technician. 

Percutaneous procedures need two physicians - one does the neck procedure 

while another handles bronchoscopic visualization. 

Patient Preparation Protocol 

Medical teams must check several elements before the procedure. Patients 

who need general anesthesia should fast for several hours. The process has 

optimized positioning and the right ventilator settings with 100% FiO2. 
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The team must configure patient monitoring equipment correctly, especially 

pulse oximetry and continuous cardiac monitoring. The patient's neck should 

be extended with proper cervical spine precautions, unless there are 

contraindications. 

Safety Checklist Implementation 

Safety checklists have showed major reductions in procedural complications. 

The complete checklist verification process has these steps: 

The team verifies patient identity and consent first. Next comes confirmation 

of adequate sedation and paralysis. They check equipment availability and 

functionality. Finally, team members identify themselves and get their role 

assignments. 

The checklist covers critical safety parameters too. The team verifies 

coagulation status, reviews anatomical considerations, and confirms 

emergency equipment availability. Standardized safety protocols remain vital 

whether the procedure happens at bedside or in the operating room. 

Surgical Technique Fundamentals 

Becoming skilled at tracheostomy surgery needs a deep understanding of 

anatomy and exact execution. The procedure just needs attention to detail and 

following proven protocols. 

Anatomical Considerations 

The trachea's structure creates the foundation for successful tracheostomy 

placement. We measured the trachea at 11 cm in length with a D-shaped cross-

section. It has incomplete cartilaginous rings anteriorly and laterally. The vital 

anatomical landmarks for the procedure include: 

• Thyroid cartilage notch 

• Cricoid cartilage (located at C6 level) 

• Tracheal rings (second and third optimal for entry) 

• Sternal notch 

• Thyroid isthmus (overlying rings 2-4) 

Surgeons must spot the thyroid isthmus, which crosses the trachea at the 

second and third tracheal rings. A full picture of surrounding structures is vital 

because the recurrent laryngeal nerves and inferior thyroid veins run in the 

tracheoesophageal groove. 
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Step-by-Step Surgical Approach 

Patient positioning starts the surgical approach. The surgeon makes a 

horizontal or vertical incision 1-2 cm below the cricoid cartilage after patient 

preparation. Dissection goes through the platysma muscle to reveal the strap 

muscles. 

The surgeon pulls the strap muscles to the sides to show the cricoid cartilage 

and thyroid gland. The thyroid isthmus needs careful handling - surgeons can 

pull it up or divide it with proper bleeding control. 

Tracheal entry happens between the second and third tracheal rings. Surgeons 

can create different stoma types: 

• A vertical incision across rings 

• An anterior window removal 

• A Bjork flap (inferiorly-based cartilage flap) 

Key Technical Points 

Technical details lead to the best outcomes. Bleeding control throughout the 

procedure prevents complications. Surgeons should avoid the first tracheal 

ring to reduce stenosis risk. 

Strict midline dissection helps avoid injury to structures near the trachea. The 

innominate artery's position needs attention since it crosses in front of the 

trachea at the thoracic inlet. 

End-tidal CO2 monitoring and listening to breath sounds on both sides 

confirm proper tube placement. The tracheostomy tube needs secure fastening 

with sutures and tracheostomy ties to stop accidental movement. 

Percutaneous Technique Mastery 

Percutaneous tracheostomy has become a popular bedside alternative to 

traditional surgical approaches. This method gives distinct advantages in 

critical care settings and demands precise execution with careful attention to 

detail. 

Equipment Selection and Setup 

The right equipment choices are the foundations of a successful percutaneous 

tracheostomy. These essential components include: 
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• Percutaneous tracheostomy kit with introducer needle 

• Video bronchoscope with adaptor 

• Sterile drapes and cleaning supplies 

• Monitoring equipment for vital signs 

• Emergency airway management tools 

• Local anesthetic with vasoconstrictors 

The team must check medication availability before starting. They need to 

focus on sedation, analgesia, and paralytic agents. Patient positioning needs a 

shoulder roll to extend the neck and proper head support. 

Procedural Steps and Techniques 

Patient positioning and adequate sedation mark the start of this procedure. The 

team inserts the bronchoscope through the endotracheal tube to examine the 

airway. They retract the endotracheal tube under bronchoscopic guidance until 

it reaches the subglottic area. 

The surgeon creates a 1.5-2 cm vertical midline incision. The introducer 

needle enters the trachea between the second and third tracheal rings. 

Bronchoscopic visualization confirms this placement. The team uses the 

Seldinger technique to insert the guidewire through the needle sheath. 

Sequential dilation follows next. A small dilator creates the primary tract, then 

a curved tapering dilator forms the stoma. The team advances the 

tracheostomy tube, preloaded onto the appropriate dilator, over the guidewire 

into position. 

Tips for Successful Insertion 

Several factors contribute to procedural success. Strict bronchoscopic 

visualization throughout the procedure helps avoid complications and ensures 

proper placement. The needle should enter at a perpendicular angle to the 

trachea. Its bevel must face downward to guide the wire distally. 

The right position plays a significant role. The distance between the cricoid 

cartilage and sternal notch should measure at least 3-4 cm. Continuous 

monitoring of vital signs remains essential. The team tracks blood pressure, 

electrocardiogram, pulse oximetry, and capnography during the procedure. 

Multiple methods verify proper placement. Direct visualization of the carina 

happens through bronchoscope insertion in the new tracheostomy. End-tidal 
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CO2 monitoring and ventilator tidal volume return provide additional 

confirmation of correct positioning. 

Monitoring and Post-procedure Care 

Successful tracheostomy outcomes depend on proper post-procedure 

monitoring. Medical teams need systematic assessment protocols to keep 

patients safe and ensure optimal healing. 

Immediate Post-procedure Assessment 

Patients need continuous monitoring of vital parameters right after surgery. 

Healthcare teams focus on these key areas: 

• Heart rate and cardiac monitoring 

• Respiratory rate and work of breathing 

• Continuous pulse oximetry 

• Blood pressure measurements 

• Temperature monitoring 

• Behavioral changes - alertness, irritability, or lethargy 

The medical team must verify proper tube placement through end-tidal CO2 

monitoring and bilateral breath sounds. Daily dressing changes after cleaning 

are essential for the tracheal stoma that needs regular evaluation and wound 

management. 

Ongoing Care Requirements 

Preventing complications requires meticulous care of the tracheostomy site. 

Healthcare providers must follow strict protocols for tube maintenance. They 

should perform suctioning at least every 8 hours and instill normal saline 

every 4 hours. The inner cannula needs cleaning or replacement every 8 hours 

at minimum. 

Airway humidification is a vital part of ongoing care. Patients who need 

oxygen therapy can experience tube obstruction without proper 

humidification. The team should check cuff pressure every 8 hours to ensure 

it stays below 30 cmH2O. 

Patient education starts right after the procedure. The first day after surgery, 

patients learn about stoma site care and maintenance. They practice self-care 

under supervision and should become independent by day three after surgery. 
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Early Complication Detection 

Early complications happen in 53% of cases, so healthcare teams must stay 

alert. Tube obstruction (52.6%), inadvertent decannulation (17.1%), and 

bleeding (11.8%) are the most common issues. 

Watch for these signs of obstruction: 

• Increased work of breathing 

• Tachypnea and abnormal breath sounds 

• Tachycardia 

• Decreased oxygen saturation 

• Changes in consciousness level 

Healthcare teams should constantly check for stomal erosion, infection, or 

cellulitis at the stoma site. They must pay special attention to air leaks, 

including pneumothorax, pneumo-mediastinum, or subcutaneous 

emphysema. Patient comfort is top priority during recovery, with pain 

management following set protocols. 

Complication Management 

Managing complications is a vital part of tracheostomy care. Studies show 

complication rates can reach 53% right after the procedure. Medical teams 

need systematic approaches to handle both immediate and long-term care 

issues. 

Early Complications 

Bleeding tops the list of early complications. It happens in 0.6-5.0% of cases. 

Blood vessel damage during the procedure or right after causes most bleeding 

issues. Tube obstruction affects 52.6% of patients. This usually happens 

because of mucus buildup or wrong tube placement. 

Pneumothorax shows up in 0.8% of cases, while subcutaneous emphysema 

appears in 1.4%. Medical teams must watch for signs of air collecting around 

the lungs or under the skin. Tube displacement happens in 1.5% of cases. This 

risk is highest in the first 3-5 days before the stomal tract matures. 

Late Complications 

Post-tracheostomy tracheal stenosis (PTTS) is the most common late-stage 

problem. Most patients develop some tracheal narrowing. Yet only 3-12% 
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need treatment for significant stenosis. Several factors affect PTTS 

development: 

• High tracheostomy placement 

• Prolonged intubation history 

• Excessive corticosteroid usage 

• Advanced age 

• Female gender 

• Severe reflux disease 

Tracheomalacia and tracheoesophageal fistulas can become serious long-term 

problems. Granulation tissue might block airways or make tube changes 

harder. This needs regular checks and treatment. 

Prevention Strategies 

Evidence shows several ways to lower complication risks. Daily wound care 

prevents infection and cellulitis. Regular bronchoscopic checks help catch 

stenosis or malacia early. 

Ultrasound guidance helps doctors spot blood vessels before starting the 

procedure. This prevents bleeding. Fixing underlying blood disorders and 

giving desmopressin to uremic patients also reduces bleeding risks. 

Right tube size and position make all the difference. Keeping cuff pressures 

under 30 cmH2O stops tracheal wall damage. Changing tubes every 30-60 

days cuts down on biofilm and infection risks. 

Complex complications need a team approach. Through collaboration with 

otolaryngologists, interventional pulmonologists, and thoracic surgeons, 

patients get better outcomes. Treatment plans change based on each patient's 

stenosis location, severity, shape, and how much it affects their function. 

PTTS treatment with mechanical dilation and thermal techniques works well. 

Success rates hit 66-95% after 1-3 sessions. Yet severe cases that don't 

respond to regular treatment need surgery. Doctors prefer tracheal resection 

and end-to-end anastomosis in these situations. 

Quality Assurance Measures 

Quality assurance protocols are the foundation of high standards in 

tracheostomy care. Patient outcomes and care delivery need consistent 

tracking through detailed monitoring systems in healthcare settings. 
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Documentation Requirements 

Proper documentation is the life-blood of tracheostomy management. Each 

patient needs specific records that focus on tube details and management 

protocols. Medical teams must keep detailed records of: 

• Tracheostomy tube specifications (inner diameter, outer diameter, 

length) 

• Cuff inflation volumes and pressures 

• Suctioning distances and frequencies 

• Critical alerts and special considerations 

• Last tube change date 

• Patient-specific management plans 

Healthcare facilities require specialized forms at the patient's bedside. These 

forms track vital signs like respiratory rate, heart rate, oxygen needs, and 

breathing effort. Electronic medical records (EMR) now store all procedure 

details and help care teams access information easily. 

Performance Metrics 

Structured systems help measure performance accurately. Medical teams 

track various factors to check care quality and find ways to improve. The most 

important indicators include patient milestones like speaking valve placement 

and return to oral intake. 

Healthcare facilities keep track of these vital metrics: 

1. Duration of mechanical ventilation 

2. Sedation requirements and weaning progress 

3. Transition times to non-invasive ventilation 

4. Time to successful vocalization 

5. Return to oral intake capabilities 

Careful tracking of these metrics helps healthcare teams spot trends and make 

targeted improvements. The Global Tracheostomy Collaborative, 11 years 

old, has shown major reductions in hospital stays and ventilator dependence 

through systematic monitoring. 
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Outcome Assessment 

Teams need to assess outcomes across multiple areas. Medical staff analyze 

how well they implement care, deliver services, and achieve patient outcomes 

to ensure top-quality care. Assessment frameworks look at three key areas: 

Implementation outcomes look at care model adoption and how well staff 

follow protocols. Service outcomes check provider knowledge and skill 

growth. Patient outcomes track complications, readmissions, and satisfaction. 

Quality reviews use proven tools to assess care standards. Healthcare facilities 

rely on the Cochrane Collaboration tool to evaluate randomized clinical trials. 

This tool looks at: 

1. Selection processes 

2. Performance measures 

3. Detection methods 

4. Attrition rates 

5. Reporting accuracy 

Quality improvement efforts show positive effects on patient care. Medical 

centers that use structured protocols report shorter hospital stays and less 

patient anxiety. Regular monitoring and assessment help healthcare teams 

maintain high standards while finding new ways to improve. 

Team Training and Competency 

Training programs are the foundation of safe and successful tracheostomy 

care. The National Tracheostomy Safety Project shows that competency 

development is a vital intervention to improve patient outcomes. 

Simulation-Based Learning 

Simulation training works well to develop tracheostomy care skills. Studies 

show a 15% improvement in knowledge scores after students complete online 

and hands-on simulation programs. Healthcare professionals learn through 

different simulation methods: 

• High-fidelity programmable mannequins 

• Computer-based virtual scenarios 

• Task-specific training models 

• Interactive case simulations 
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Research shows that simulation-based education boosts provider confidence 

and readiness, especially when dealing with emergencies. These programs 

help practitioners improve their technical skills without any risk to patient 

safety. 

Skill Assessment Methods 

The assessment framework breaks down competency into different levels of 

expertise: 

1. Competent (Level 3): Practitioners analyze and take appropriate 

actions for good outcomes 

2. Proficient (Level 4): Professionals analyze situations and make 

decisions based on a broad viewpoint 

3. Expert (Level 5): Practitioners develop natural skills and stay ready 

for any outcome 

Tracheostomy care competency evaluation includes 19 core skills, such as 

safe suctioning, emergency algorithms, and complication management. 

Assessment methods use well-laid-out checklists with clear descriptors that 

enable consistent skill evaluation. 

Studies show that nursing competency for tracheostomy care averages 63.5%, 

and only 5.9% of nurses score higher than 80%. Healthcare facilities use 

complete assessment protocols that focus on: 

• Technical proficiency verification 

• Emergency response capabilities 

• Documentation accuracy 

• Patient communication skills 

• Family education competency 

Continuing Education 

Regular education is significant to maintain high-quality care standards. 

Healthcare facilities need periodic reassessment and skill verification. The 

team approach to continuing education has several key parts: 

Programs blend various learning methods like journal reviews, clinical 

discussions, and practical demonstrations. Medical centers that use these 

protocols report shorter hospital stays and better patient outcomes. 
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Focused education addresses specific challenges in tracheostomy care. 

Research shows that nurses outside critical care areas often lack confidence in 

providing safe tracheostomy care. Specialist nurse-led clinics help create 

learning opportunities for other healthcare professionals. 

Healthcare facilities track ongoing competency through: 

• Regular skill assessments 

• Performance evaluations 

• Case presentations 

• Clinical scenario discussions 

• Peer review sessions 

The tracheostomy learning curve needs more than 80 consecutive procedures 

by the same team using consistent techniques. Education programs must keep 

up with best practices and new technology while focusing on patient safety 

and optimal outcomes. 

Each healthcare professional needs a tracheostomy mentor to guide their 

development. These mentors are experienced practitioners from the same field 

who provide guidance and assessment throughout the learning process. The 

mentorship program focuses on practical knowledge through: 

1. Observation and shadowing 

2. Supervised assessment and management 

3. Independent decision-making 

4. Complex problem-solving scenarios 

5. Emergency situation management 

Weaning from Tracheostomy 

Weaning from tracheostomy is a critical phase in the recovery process for 

patients, signaling progress toward regaining independent breathing 

capabilities. The process requires a multidisciplinary approach, involving 

pulmonologists, respiratory therapists, and critical care nurses to ensure 

patient safety and optimal outcomes. 

The first step in weaning is assessing the patient's respiratory function, 

including tidal volumes, respiratory rate, and arterial blood gases. Patients 

must demonstrate the ability to maintain adequate oxygenation and ventilation 

without significant respiratory distress. Clinical markers such as a PaO2/FiO2 

ratio above 200 and a respiratory rate below 25 breaths per minute are 

typically favorable indicators for initiating weaning protocols. 
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The gradual reduction of ventilatory support is often achieved through the use 

of speaking valves and decannulation caps. Speaking valves not only improve 

communication but also facilitate the transition by encouraging upper airway 

use. Decannulation caps help assess the patient’s ability to tolerate airflow 

through the natural airway, preparing them for complete removal of the 

tracheostomy tube. 

A systematic approach is essential to prevent complications during weaning. 

Regular suctioning of secretions, humidification of inspired air, and 

monitoring of cuff pressures are crucial to maintaining airway patency and 

preventing aspiration. Additionally, psychological support plays a vital role, 

as many patients experience anxiety and fear during this phase. 

In cases where weaning is delayed due to persistent respiratory insufficiency, 

advanced interventions such as diaphragmatic pacing or non-invasive 

ventilation can support the process. Early identification of barriers, such as 

excessive secretion production or tracheal stenosis, allows for timely 

interventions, thereby reducing the risk of complications. 

Successful weaning from tracheostomy improves patient quality of life by 

restoring natural speech, eating, and breathing functions. It also reduces 

healthcare costs associated with prolonged ventilator dependency and 

tracheostomy care. As such, continuous advancements in weaning protocols 

and rehabilitation strategies are imperative to optimize outcomes for 

tracheostomized patients. 

Table 6. Factors Influencing Weaning Success 

Factor Impact on Weaning Success 

Respiratory Strength Determines ability to sustain spontaneous breathing 

Secretion Management Affects airway patency and patient comfort 

Psychological Support Reduces anxiety and promotes successful outcomes 

 

RESULTS AND DISCUSSION 

Results 

The analysis of tracheostomy procedures highlights significant advancements 

in modern critical care. Data reveal that percutaneous techniques now 

constitute approximately 90% of all ICU tracheostomies, a shift driven by 

their minimally invasive nature, reduced complication rates, and faster 

recovery times. Early tracheostomy, performed within 4-7 days of intubation, 
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was found to lower the incidence of ventilator-associated pneumonia (VAP) 

and shorten ICU stays by several days compared to late interventions. 

Furthermore, studies indicate that tracheal stenosis affects 13.9% of patients, 

while subglottic stenosis impacts 25%, emphasizing the importance of careful 

patient management. 

Patients undergoing tracheostomy reported improved comfort, reduced 

sedation needs, and enhanced communication abilities, particularly with the 

use of speaking valves. Advanced techniques such as ultrasonography and 

bronchoscopic guidance have increased procedural safety, minimizing risks 

like bleeding and improper tube placement. However, early complications, 

such as tube obstruction (52.6%), bleeding (11.8%), and accidental 

decannulation (17.1%), remain areas of concern. 

Table 7. Key Results in Tracheostomy Care 

Parameter Findings 

Adoption of Percutaneous 

Techniques 
90% of ICU tracheostomies are percutaneous 

Early Tracheostomy 

Benefits 

Reduced ventilator-associated pneumonia 

(VAP) and shorter ICU stays 

Complication Rates 
Tracheal stenosis: 13.9%; Subglottic stenosis: 

25% 

Patient Comfort 
Improved communication and reduced sedation 

requirements 

 

Discussion 

The shift towards percutaneous techniques marks a paradigm change in 

tracheostomy care. Their benefits, including bedside feasibility and reduced 

resource utilization, make them particularly valuable in ICU settings. 

However, their success hinges on the use of adjunctive tools like 

bronchoscopes to ensure accurate placement and avoid complications. The 

Seldinger method and Blue Rhino dilation technique have set new 

benchmarks for safety and efficiency, yet continuous training is essential to 

maintain these standards. 

Timing remains a contentious issue. While early tracheostomy reduces VAP 

rates and ventilator dependency, it may not always be appropriate for patients 

with uncertain prognoses. Individualized decision-making, guided by 

multidisciplinary discussions, ensures that the benefits outweigh the risks. 
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Late tracheostomy may be more suitable for patients whose recovery 

trajectory is unclear, allowing for better resource allocation. 

Complication management has seen notable progress. The implementation of 

safety checklists and the use of advanced imaging techniques have mitigated 

risks. However, post-tracheostomy complications such as tracheal stenosis 

demand ongoing surveillance and timely intervention. Regular bronchoscopic 

evaluations and tailored management strategies, including stent placement or 

tracheal resection, are vital for addressing long-term issues. 

Economic considerations further underscore the importance of efficient 

tracheostomy practices. By facilitating faster weaning from ventilators and 

reducing ICU stays, tracheostomy contributes to significant cost savings. 

These benefits extend to patient outcomes, as improved comfort and quicker 

recoveries enhance quality of life. 

In conclusion, the evolution of tracheostomy techniques reflects a 

commitment to patient-centered care and innovation. Despite challenges, 

ongoing advancements promise to further optimize outcomes, ensuring that 

tracheostomy remains a cornerstone of modern critical care. 

Table 3. Key Discussion Points in Tracheostomy Care 

Topic Insights 

Interdisciplinary 

Collaboration 

Enhances patient outcomes through team-

based care 

Early vs Late 

Tracheostomy Timing 

Early timing reduces VAP but may not suit 

patients with uncertain prognosis 

Complication Management 
Safety checklists and advanced imaging 

techniques reduce risks 

Economic Impact 
Shorter ICU stays and faster ventilator 

weaning lead to cost savings 
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