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Abstract. latrogenic tracheal rupture is very rare condition and has a lot off causes (intubation, tracheostomy, bronchoscopy, esopha-
gectomy), but orotracheal intubation is the most common. Diagnosis is based on the occurrence of symptoms that are not specific but
highly suggestive: subcutaneous emphysema, respiratory insufficiency, pneumothorax, and hemoptysis. The appearance of subcutane-
ous emphysema as a first sign plays a main role for early diagnosis and rapid appropriate treatment. Diagnostic confirmation is possible by
chest X-ray, thoracic computed tomography and bronchoscopy which confirmed the size and site of the lesion. Treatment can be conser-
vative, in patients with small ruptures, less than 2 cm, and surgical in the majority of ruptures over 2 cm in length.

Our case report presents an iatrogenic post-intubation tracheal rupture treated conservatively. Our patient was a 71-year-old woman,
admitted in our hospital with fracture of right humerus for elective surgery. Her medical history was only arterial hypertension. She un-
derwent general anesthesia, intubated with flexible ET tube, positioned in beach-chair position after introduction, and no complication
occurred during surgery. 18 hours after surgery, after severe coughing, she suddenly developed subcutaneous emphysema of the facial,
neck and upper anterior chest. Tracheal rupture was confirmed with a thoracic computed tomography and tracheobronchial fiber endos-
copy. It showed a posterior tracheal transmural rupture 1 cm long, located 4 cm above the carina, covered with small tissue that opened in
inspirium. Conservative treatment with antibiotic cover was performed, and the patient was discharged home in good condition, fourteen
days after the initial injury.
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Introduction

latrogenic tracheal rupture is very rare condition and has a many causes (intubation, tracheostomy, bronchos-
copy, placement of stents, esophagectomy, and others), though orotracheal intubation is the most common
[1]. This injury is associated with a high percentage of morbidity and mortality. Diagnosis is based on the
occurrence of symptoms that are not specific but highly suggestive: subcutaneous emphysema, respiratory
insufficiency, pneumothorax, and hemoptysis. Diagnostic confirmation is possible by chest X-ray, thoracic
computed tomography and bronchoscopy, which will confirm the size and site of the lesion. The treatment
of choice has been urgent surgical repair, although the authors of the largest series now preferred conservative
treatment whenever permitted by the lesion and state of the patient. However, the group of patients who
would benefit from surgical treatment has not been fully defined [2].

The most common clinical signs of iatrogenic tracheal rupture are subcutaneous and mediastinal emphyse-
ma, and pneumothorax. Other signs can be dyspnea, dysphonia, cough, hemoptysis, and pneumoperitoneum
[3]. These signs can appear immediately after extubation, or they can take a few hours or days to appear. It is
interesting to know that the appearance of subcutaneous emphysema is not only the most common symptom,
it is a protective factor, as reflected in the findings of the meta-analysis of Wagner et al. [4], and its presence
warns to the possible tracheal rupture, starting the procedures for its diagnosis and correct treatment.

After clinical suspicion, diagnostic confirmation must be done, which is possible by direct visualization
by bronchoscopy. This procedure gives us the exact position and extension of the rupture, helps us to plan
the type of therapeutic treatment, and can be useful for reposition the tube or reintubate the patient if it is
necessary [3]. Tracheal ruptures are usually longitudinal and are most frequently located in the pars memb-
ranosa, the posterior part of the trachea that lacks cartilaginous support [5]. Prolonged diagnosis leads to the
onset of mediastinitis, with deterioration in the clinical situation [6].

Until now, there is still no common consensus on the management of iatrogenic tracheal rupture after
intubation. Early surgical treatment has traditionally been the choice of treatment [7]. It is justified by
offering good results and that the prognosis will generally depend on the presenting disease rather than on
the tracheal damage itself [8]. However, a lot of authors prefer conservative treatment in patients with small
ruptures, less than 2 ¢cm, and in selected patients with minimal, non-progressive symptoms and with no air
leakage on spontaneous breathing [9-11]. If the ruptures are longer than 2 cm, there are big differences of
opinion. Some authors preferred surgical treatment in the majority of ruptures over 2 cm in length [6], while
other authors recommend surgery only in those ruptures caused by intubation prior to thoracic surgery and
in ruptures that give rise to immediate symptoms. However, authors of more recent publications propose
conservative management to be the treatment of choice [12]. Patients who are clinically stable, on sponta-
neous breathing, with no respiratory difficulty or air leakage, no esophageal damage, minimal mediastinal
collections, no signs of clinical progression (emphysema or pneumomediastinum), and no symptoms of
infection, and patients in whom extubation is likely to occur within the following 24 hours or who require
mechanical ventilation to treat an underlying respiratory problem, should be managed conservatively [10].
This treatment includes intubation, the cuff should be positioned distal to the area of rupture, continuous
tracheal aspiration, a pleural drain if needed, and antibiotic therapy [13]. The choices for surgical treatment
are multiple and will depend on the type and size of the lesion. Minimally invasive techniques, such as video
thoracoscopy can be used [14].

In summary, although post-intubating tracheal rupture is a rare condition, it is associated with high morbi-
dity and mortality. Clinical suspicion is essential, with fast confirmation by bronchoscopy. This entity is most
common in elderly women, although the risk of death is higher in men. The risk factor that leads to increase
in the risk of death is emergency intubation in comparison with elective intubation. Subcutaneous emphy-
sema is a protective factor that leads to early diagnosis and treatment. Conservative treatment is associated
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with a better outcome, but it is not clear which group of patients will benefit from surgical treatment. And,
greater training of the staff who manage the airway could reduce the incidence of iatrogenic tracheal rupture.

Case report

Our patient was a 71-year-old woman, admitted in the hospital with fracture of right humerus. Her body
weight was 61 kg, body height around 160 cm. Her only medical history was arterial hypertension that
was treated with lisinopril 10 mg/day and bisoprolol 2,5 mg/day. She didn't smoke and had no history of
COPD, but preoperative chest X-ray showed designated pulmonary pattern and interstitium with peripheral
hyperinflation, designated hilusses with coarse confluent shadows infrahilary. Rivaroxaban because of fracture
was stopped 3 days ago.

She underwent general anesthesia for the surgery. No complication occurred during and immediately after
surgery. She was intubated with single lumen flexible tube number 7, with stylet in, and oral intubation was
performed without difficulty, at first accempt. After introduction, our patient was positioned in beach-chair
position. The surgery lasted approximately 90 minutes. Extubation was done in the operation room and
patient with stable vital signs was sent to the ward.

Next morning, 18 hours after surgery the anesthesiologist was requested because the patient, after severe
coughing, had suddenly developed subcutaneous emphysema of the facial, bilateral latero-cervical and upper
anterior chest. She was scared, but not dyspneic, with normal bilateral breathing on auscultation and stable
vital signs, SpO, = 97-98% without oxygen therapy.

The chest X-ray was done immediately and did not present any abnormal signs, only small subcutaneous
emphysema in the neck (Figure 1).

Figure 1. Chest X-ray Figure 2. Diffuse soft tissues emphysema

A cranial and thoracic computed tomography (CT) showed diffuse soft tissues emphysema from the
thoracic region to the neck and face (Figure 2), and mediastinal emphysema in all compartments (Figure 3),
and interruption of tracheal continuity 4 cm cranial from the bifurcation (Figure 4).

No pneumothorax was observed. Traumatic tracheal rupture was suspected, and emergency tracheobron-
chial fiber endoscopy confirmed the diagnosis. It showed a posterior tracheal transmural rupture 1 cm long,
located 4 cm above the carina, covered with small tissue that opened in inspirium (Figure 5). The patient was
admitted in the Intensive Care Unit, oxygen therapy started, and vital signs were monitored.
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Figure 3. Mediastinal emphysema Figure 4. Interruption of tracheal continuity

Figure 5. Posterior tracheal transmural rupture 1 cm long

Thoracic surgeon opinion was that the location of the lesion and its size favoured conservative treatment
with antibiotic cover (meropenem and metronidazole) and monitoring in the Intensive Care Unit. The
patient improved, and five days later, the chest X-ray showed markedly less mediastinal and subcutaneous
emphysema. She was sent to the surgical ward, and after seven more days, the patient was discharged home

in good condition, fourteen days after the initial injury.

Discussion

Orotracheal intubation is a routine procedure performed every day, but has potential complications. Despite
the large number of intubations, these complications are rare. They include throat pain, laryngitis, glottic
edema, mucosal ulceration, laryngeal or tracheal stenosis, necrosis of the tracheal wall, fistulas, aspiration,
esophageal intubation, bronchial intubation, atelectasis, and tracheal rupture [15]. Tracheal disruption after
intubation is a rare entity [16]. Because of that, we do not have adequate prospective studies to evaluate its
incidence. Despite these limitations, it was estimated that the incidence of tracheal rupture after intubation
is of 1/20 000 intubations, and it varies depending on the publication [17].

The exact mechanism of this injury is unknown. There are a lot of risk factors for tracheal rupture after
intubation and can be divided into mechanical and anatomical. Mechanical factors include multiple at-
tempts at intubation, inexperience of the doctors that performed intubation, endotracheal tube introducers
that protrude beyond the tip of the tube, overinflated cuff (diffusion of nitric oxide into the cuff), incorrect
position of the tip of the tube, repositioning the tube without deflation of the cuff, bigger size of the tube,
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significant cough after intubation, and movements of the head and neck while the patient is intubated [13].
The anatomical factors include congenital tracheal abnormalities, weakness of the pars membranosa of the
trachea, chronic obstructive pulmonary disease and other inflammatory lesions of the tracheobronchial tree,
diseases that alter the position of the trachea (mediastinal collections, lymph nodes, or tumors), chronic use
of steroids, advanced age, and female sex [4]. The study by Chen et al. [18], who performed a literature re-
view, defined an at-risk population that included women over 50 years of age who required intubation with
double-lumen tubes and/or excessive pressure of the tube cuff.

Some authors have suggested that post intubation tracheal rupture may be presented more frequently in
women because the pars membranosa is weaker in women than in men [4], due to the use of endotracheal
tubes of a larger size than appropriate for women, or that women are not as tall and, therefore, the endo-
tracheal tube is positioned significantly more distantly in a trachea that is already smaller [19]. The incidence
of female patients with iatrogenic tracheal rupture has been previously observed and correlation has led to the
conclusion that a membranous trachea is less firm in women than in men, but this could be due to the use
of an oversized tube rather than for constitutional reasons. Other authors have suggested that a short stature
could be a predisposing factor for this lesion; in the studies by Marty-Ané et al. [13] and by Massard et al.
[20] all the patients had a height under 165 cm. Hoffman et al. [21] also reported that 50% of their patients
had a height under 160 cm. Often, this complication can be caused by a combination of these factors, but
in some of the cases, the cause is unknown.

Our patient was at-risk population that includes women over 50 years of age, she was not as tall (160 cm),
she was intubated with ET tube with stylet in, and after that sited in beach-chair position. Cuff pressure we
couldn’t measure. Some interesting information from our patient she gave us is that, her profession was a
teacher, and she was working a lot using chalk to write on the school blackboard.

As we mentioned, the most common clinical manifestations of post intubating tracheal rupture are subcu-
taneous emphysema, mediastinal emphysema, and pneumothorax. These signs often develop immediately
or soon after extubation, although they can take several hours or days to appear. In our case, subcutaneous
emphysema as a first sign was manifested 16 hours after extubation, and it had protective role because it
alarmed us to start with diagnostic procedures. Chest X-ray and chest and cranial CT scan were done imme-
diately and showed soft tissues emphysema, pneumomediastinum, but for confirming the tracheal rupture,
position, and size, tracheobronchial fiber endoscopy was done. It helped us approximately to determine the
type and extension of the rupture and right decision for treatment.

An adequate therapeutic strategy of a post-intubation tracheal rupture is dependent on the size and the
location of the rupture, its clinical manifestation, and the condition of the patient. Two therapeutic strate-
gies are in option: conservative and surgical treatment. Which is the best treatment for tracheal rupture after
tracheal intubation is challenging. The tendency is to decrease invasive surgical treatment for the benefit of
conservative management. Surgical repair is the preferred treatment for those patients when a transmural
lesion with a length above 2 cm causes pneumothorax and/or pneumomediastinum and when the lesion is
discovered during a thoracic surgical procedure [22]. Conservative treatment may be a viable alternative for
some patients [23]. The conservative treatment can include mechanical ventilation after tracheal or bilateral
endobronchial intubation with the cuff inflated distal to the lesion, chest drain, broad-spectrum antibiotics
(using a combination of beta-lactam and aminoglycoside because mediastinitis and sepsis can occur in the
long term), and chest physiotherapy.

Selection of treatment for post-intubation tracheal rupture must be individualized. But some cases illus-
trate the current tendency to increase conservative therapy in this pathology [24].

In our case, we started with conservative therapeutical treatment because of small rupture, less than 2 cm,
minimal non-progressive symptoms and no air leakage on spontaneous breathing. At the end, the patient
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made a full and uncomplicated recovery and was discharged fourteen days after the original injury. This case
report presented the non-surgical therapeutic strategy of a post-intubating tracheal injury.

Conclusion

In summary, tracheal iatrogenic rupture after endotracheal intubation is a rare condition but associated with
high morbidity and mortality, most common in elderly women, although the risk of death is higher in men.
The appearance of subcutaneous emphysema is a protective factor as it alarms us for early diagnosis and the
rapid initiation of the appropriate treatment. Treatment can be conservative, associated with a better outcome,
or surgical treatment.

Our case report presented an jatrogenic post-intubation tracheal rupture treated conservatively. And
we can conclude that greater training of the staff, especially anesthesiologists could reduce the incidence of
iatrogenic tracheal rupture.
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