


Case report

Extensive Iatrogenic Tracheal Laceration Following Difficult Intubation in Elective Surgery: A case report



.     
.
              . 
                     
	.
..


.

____________________________________________________________________________________________

*Corresponding author: Email: XYZ@ABC.COM


ABSTRACT

	[bookmark: _GoBack]Aims: Iatrogenic tracheal rupture is a rare but potentially life-threatening event. This report describes a complex case of extensive post-intubation tracheal injury (PITI) during elective surgery, focusing on diagnostic distractors like pneumoperitoneum and the critical need for early intervention.
Presentation of Case: A 63-year-old female patient underwent elective abdominal surgery (ventral hernia repair and abdominoplasty). Intubation was technically challenging, requiring three attempts. Postoperatively, she developed progressive dyspnea and cervicothoracic subcutaneous emphysema at 72 hours. Initial CT imaging showed pneumomediastinum and subdiaphragmatic pneumoperitoneum, raising suspicion of hollow viscus perforation. After negative findings in exploratory laparoscopy and endoscopy, fiberoptic bronchoscopy identified a 3.5 cm longitudinal laceration in the posterior membranous trachea. Urgent surgical repair via anterior cervicotomy and protective tracheostomy were performed. Despite successful surgical closure, the patient developed mediastinitis and septic shock, eventually resulting in death.
Discussion: PITI often presents with non-specific symptoms. The presence of pneumoperitoneum can act as a diagnostic distractor, leading to unnecessary abdominal exploration. Fiberoptic bronchoscopy remains the gold standard for defining the injury. Management is guided by the Cardillo classification, where lesions exceeding 2 cm or involving unstable patients usually mandate surgical intervention.
Conclusion: PITI must be a priority differential diagnosis in any patient with postoperative emphysema. Early diagnostic bronchoscopy and structured preoperative airway assessment are critical for prevention and survival.
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1. INTRODUCTION

Iatrogenic tracheal rupture (ITR) is a rare but critical medical emergency, representing one of the most feared complications of airway management (1). Although endotracheal intubation is a standard and generally safe procedure, the loss of tracheal tissue continuity can lead to rapid clinical deterioration (2). The estimated incidence of ITR in conventional elective intubations ranges between 0.005% and 0.37% (3). However, this incidence increases dramatically to approximately 0.5% to 1% when double-lumen tubes are employed, or up to 15% in emergency settings where multiple attempts are often necessary (4).
Anatomically, the trachea is a semi-rigid structure composed of 18 to 22 hyaline cartilage rings that provide anterior and lateral support (5). The posterior wall, known as the pars membranosa, lacks cartilaginous protection and consists primarily of smooth muscle and fibroelastic tissue (6). Consequently, most iatrogenic injuries occur as longitudinal tears along this membranous wall, as it is highly susceptible to mechanical trauma from the tube tip or sudden increases in intraluminal pressure caused by cuff overinflation (7).
The clinical significance of post-intubation tracheal injury (PITI) stems from its high morbidity and mortality rates, which can reach up to 22% in some cohorts. Factors such as female gender, age over 50 years, short stature (<160 cm), and pre-existing inflammatory airway conditions significantly heighten the risk of injury (8). Furthermore, a diagnostic delay is common, as symptoms may not manifest immediately, often leading to lethal complications such as mediastinitis and septic shock (9). This report presents a case of extensive tracheal laceration in an elective surgical setting, illustrating the diagnostic challenges and the rapid progression of associated complications.

2. CASE PRESENTATION

A 63-year-old female patient with no significant prior medical history was admitted for elective abdominal reconstruction, including a complex ventral hernia repair and abdominoplasty. During the induction of general anesthesia, the medical team encountered a difficult airway (Mallampati III), necessitating three intubation attempts for successful placement of the endotracheal tube. The surgery itself was reported as uneventful, and the patient was initially transferred to the recovery ward in stable condition.
In the immediate postoperative hours, the patient reported dysphagia and odynophagia, which were initially attributed to minor pharyngeal trauma during intubation. However, at 72 hours post-surgery, her clinical status deteriorated rapidly. She developed progressive dyspnea, tachycardia, and visible swelling of the neck and upper chest. Physical examination revealed extensive subcutaneous emphysema with palpable crepitus extending from the facial region down to the anterior thoracic wall.
A Computed Tomography (CT) scan of the neck and chest was urgently performed. The imaging confirmed severe, widespread surgical emphysema and extensive pneumomediastinum. Crucially, the CT also revealed bilateral subdiaphragmatic pneumoperitoneum and a 4.5 cm fluid collection in the hypogastric region. Given these abdominal findings, the primary surgical team initially suspected a hollow viscus perforation or a late-onset esophageal rupture. (Fig. 1).
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Fig. 1. CT scan showing extensive pneumomediastinum and subdiaphragmatic pneumoperitoneum.

Based on the suspicion of an intra-abdominal catastrophe, the patient underwent exploratory laparoscopy and upper gastrointestinal endoscopy.  Both procedures were negative for structural abdominal lesions or esophageal perforation. As the subcutaneous emphysema persisted and respiratory distress increased, a diagnostic fiberoptic bronchoscopy—considered the "gold standard"—was performed. The procedure identified a 3.5 cm longitudinal laceration in the posterior membranous trachea, extending from the first down to the seventh tracheal ring. The esophageal wall was seen protruding into the tracheal lumen, but it remained intact, classifying the injury as Level IIIA according to the Cardillo scale. Fig. 2.
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Fig. 2. Fiberoptic bronchoscopy revealing a 3.5 cm solution of continuity in the posterior membranous trachea.

The patient was immediately scheduled for emergency surgical intervention via an anterior cervicotomy. Intraoperative findings confirmed severe peritracheal edema and a full-thickness 3.5 cm longitudinal tear. Primary repair (rafia) was performed using interrupted 3-0 PDS absorbable sutures. To protect the suture line and ensure a stable airway, a protective tracheostomy was placed under bronchoscopic guidance distal to the repair. (Fig. 3). Following the procedure, the patient was moved to the Intensive Care Unit (ICU) for advanced mechanical ventilation. 
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Fig. 3. Intraoperative view of the primary repair of the tracheal laceration via cervicotomy.

Her ICU course was complicated by the rapid development of ventilator-associated pneumonia and acute renal failure. Despite aggressive antibiotic therapy and vasopressor support, she developed refractory septic shock secondary to fulminant mediastinitis. The infection, likely established during the 72-hour diagnostic delay, proved untreatable, and the patient succumbed to multi-organ failure shortly thereafter.

3.discussion

3.1. Pathophysiology and Anatomical Vulnerability
The pars membranosa of the trachea is inherently vulnerable to iatrogenic trauma because it lacks the structural reinforcement of the cartilaginous rings (10). In this case, the injury was likely caused by a combination of direct mechanical friction from the tube tip during multiple intubation attempts and the potential overinflation of the cuff to pressures exceeding 30 cmH₂O (11). High cuff pressure compromises the perfusion of the tracheal mucosa, leading to mucosal ischemia, which can predispose the tissue to tearing even under minor mechanical stress (12).
3.2. Diagnostic Challenges and Pneumoperitoneum
A critical aspect of this case was the presence of subdiaphragmatic pneumoperitoneum, which served as a major diagnostic distractor (13). While pneumomediastinum is a classic sign of PITI, air can dissect through the deep cervical and mediastinal fascial planes, specifically following the periaortic and perioesophageal spaces into the retroperitoneum and eventually the abdominal cavity. This phenomenon has been documented in several series and often leads to unnecessary abdominal exploration, which delays the definitive diagnosis of the tracheal injury. Studies indicate that a diagnostic delay of more than 24 hours is associated with a twofold increase in mortality due to the rapid onset of mediastinitis.
Diagram 1.	Diagnostic Algorithm for Iatrogenic Airway Injury 

	
1


	Clinical Trigger
	Subcutaneous emphysema, pneumomediastinum, or respiratory distress post-intubation.

	2


	Initial Imagin
	Chest and neck X-ray (can detect air leaks in 88% of cases) 


	3
	Advanced Imagin
	Chest/Neck CT with 3D reconstruction, mandatory to map air distribution and rule out mediastinal collections.

	4

	Definitive Confirmation (Gold Standard):
	Urgent Fiberoptic Bronchoscopy.

	5
	Characterization:
	Use Cardillo Classification (Level I to IIIB).


	6
	Rule-Out Concomitant Injury:
	Upper GI Endoscopy or contrast study to rule out esophageal perforation.


*(Modified from Passera et al., 2023 and Cardillo et al., 2010)
3.3. Classification and Selection of Management
The morphological classification proposed by Cardillo et al. (2010) is the most widely used tool to guide treatment (14).
•	Level I and II injuries (mucosal or muscular involvement only) in stable patients with minimal air leaks can often be managed conservatively with broad-spectrum antibiotics and close monitoring.
•	Level IIIA injuries (full-thickness tears with herniation) represent a "gray zone" where management depends on the patient’s respiratory stability and the presence of infection.
•	Level IIIB injuries (tears with mediastinitis or esophageal involvement) mandate immediate surgical intervention.
In our patient, the 3.5 cm length and the presence of significant clinical deterioration justified the surgical approach. While some authors advocate for conservative management in tears up to 4 cm if the patient is stable, the progressive nature of the emphysema in this case was a definitive surgical indication.
3.4. Role of Interventional Bronchoscopy
In recent years, a paradigm shift has occurred towards minimally invasive endoscopic management (15). The application of fibrin glue (Tisseel) via flexible bronchoscopy has shown a 100% success rate in sealing Level II and selected Level IIIA injuries in specialized centers (16). Additionally, the use of covered self-expanding metallic stents (SEMS) provides a temporary internal scaffold that allows the tracheal wall to heal by secondary intention while maintaining effective ventilation. These options are particularly valuable for poor surgical candidates with significant comorbidities. However, these techniques require a high level of institutional expertise and are generally not suitable for cases where mediastinitis is already suspected.
3.5. Prevention and Airway Assessment
Prevention remains the cornerstone of reducing PITI incidence. Standardized preoperative airway assessments, including the Mallampati score, neck perimeter and thyromental distance, are essential to identify patients at risk for difficult intubations (17). In predicted difficult cases, the early use of video laryngoscopy should be prioritized over repeated conventional attempts to minimize trauma. Furthermore, strict protocols for cuff pressure monitoring (keeping pressures between 20–30 cmH₂O) and ensuring that stylets do not protrude beyond the tube tip are mandatory safety measures (18).

4. Conclusion

Iatrogenic tracheal laceration is an infrequent but devastating complication that carries a high risk of mortality, especially when the diagnosis is delayed. Clinicians must maintain a high index of suspicion in any patient presenting with postoperative subcutaneous emphysema or pneumomediastinum, regardless of the primary surgical site. The presence of pneumoperitoneum should be recognized as a potential distractor rather than a definitive sign of abdominal pathology.
Fiberoptic bronchoscopy should be performed as early as possible to characterize the injury and guide management. While conservative and endoscopic treatments are gaining traction for smaller or less severe injuries, urgent surgical repair remains the standard for large lacerations and cases complicated by mediastinitis. Finally, the implementation of rigorous airway management protocols and continuous training for anesthesia staff are the most effective strategies to prevent these life-threatening events.
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