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Abstract

Tracheal laceration is a rare complication of emergency intubation.
The treatment decision depends on severity of accompanying
problems, available resources, condition and perspectives of the
patient and experience of the responsible intensivist and surgeon.
The life saving application of endotracheal suture in a disastrous
situation is demonstrated in this report. We present the case of
a 83-year-old woman who presented with an acute abdomen
and septicaemia. A heavy aspiration occured during insertion of
a central venous line. The emergency intubation led to a 6 cm
rupture of the posterior tracheal wall with a consecutive mediastinal
and subcutaneous emphysema. During the Hartmann’s operation
intermittent tube obstruction caused critically impaired ventilation.
The tracheal suture was performed in manifest septicaemia and
later allowed regular ventilation, extubation, tracheostomy and
weaning. The rupture healed primarily. We think that endotracheal
suture of iatrogenic lacerations is a valuable treatment option, even
in very difficult situations.

Introduction

Treatment of full thickness iatrogenic tracheal membrane
laceration (TML) is a matter of current debate. Some authors favour
conservative treatment based on the suspected increased risk of
open tracheal repair [1]. To date, there are only case reports and
small retrospective series of 10 to 40 cases published [2-4]. It is very
difficult to compare treatment results because every case is unique,
with regard to the length and depth of the rupture, circumstance
and mechanism of the injury, severity of mediastinal emphysema,
pneumothorax and the available options to maintain adequate
ventilation and the condition of the patient. We recently described
the endotracheal running suture as a new method to repair posterior
wall injuries without the morbidity of a separate surgical incision
[5]. The endotracheal running suture of a longitudinal full thickness
laceration of the posterior tracheal membrane is atraumatic. This
case report shall demonstrate that endotracheal repair can be applied

even in the most critical situations with aspiration and sepsis to avoid
further troubles with tube dislocation, mediastinal emphysema or
long-term instability of the trachea.

Methods

We describe the successful closure of a 6cm full thickness
TML with an endotracheal running suture in an 83-year-old obese
woman (BMI 35 kg/m?) in a life-threatening critical situation. She
had a massive mediastinal emphysema and repeated obstruction
of the endotracheal tube due to dislocation of the tube tip into the
mediastinum. She was admitted to a neighbouring hospital with
severe dyspnoea and abdominal pain. Further investigations revealed
the beginning of multiorgan failure with an acute abdomen. She
was then admitted to the ICU. During the insertion of a central
venous line, massive vomiting and aspiration occurred resulting
in severe hypoxaemia. Emergency intubation was performed with
bronchoscopy and bronchial clearance. After stabilizing the septic
patient (HR 120, catecholamine-dependent circulatory depression,
leukocytosis 25.000/nl, E. coli revealed in the first blood culture) the
following laparotomy revealed a small bowel obstruction caused by
a severe inflammatory tumour consisting of ileum and a ruptured
sigmoid tumour. The operation included a small bowel segmental
resection and a Hartman's procedure to remove the sigmoid colon.
The final pathology showed a sigmoid cancer pT4, pN1, RO, G2.

Immediately after the emergency intubation, a severe mediastinal
and subcutaneous emphysema appeared and a tracheal laceration
was diagnosed by bronchoscopy. The tube was placed distally of the
lesion but could not prevent further progression of subcutaneous
emphysema. Catecholamines and broad spectrum antibiotics were
started. Based on repeated tube dislocations and difficulties to
maintain adequate oxygenation, the decision was taken to repair the
trachea. Nine hours after intubation and 4 hours after laparotomy,
this woman was transferred to our hospital while intubated, with
catecholamines and blurry infiltrates in both lungs seen on the
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Figure 1a-d: Endobronchial findings and chest X-rays in the course of the
treatment

1a: Chest x-ray after laparotomy, prior to tracheal repair with bilateral blurry
infiltrates from aspiration.

1b: Longitudinal tracheal membrane rupture with brownish gastric contents
and marked carina (c), oesophagus (0) and the rigid tracheoscope (t).

1c¢: Endotracheal running suture with marked carina (c), optical needle holder
(n) and edges of the posterior tracheal membrane (m). The thread is visible as
a blue line on the left side and at the top end of the needle.

1d: Thoracic CT-scan at day 45 after TML repair without mediastinal
emphysema, without dilation of the trachea and without signs of mediastinitis.

chest X-ray (Figure la). A rigid bronchoscopy was done to exactly
investigate the injury. It demonstrated a 6 cm full thickness rupture in
the middle of the membraneous posterior wall, full of cloudy gastric
contents (Figure 1b). With short interruptions of the jet ventilation,
the complete rupture was washed and cleaned using normal saline
>100ml. The rigid bronchoscopy was now changed with a 14mm
rigid tracheaoscope. A running endotracheal suture with a 2/0 Vicryl
thread (UCLX needle, Ethicon, Germany) was then applied with the
optical needle holder (Karl Storz Endoscopes, Tuttlingen, Germany)
(Figure 1c) as described earlier [5].

Results

The woman needed lung protective ventilation for 7 more days
for a severe aspiration pneumonitis before she could be extubated.
No further episode of tube obstruction occurred. After 5 days
with repeated bronchoscopies for retention of secretions, she was
exhausted and needed reintubation and early surgical tracheostomy.
Despite the fact that the whole bronchial system was severely
inflamed, the posterior tracheal wall healed primarily with no
relevant fluid collection in the mediastinum (Figure 1d). The enteral
nutrition was applied via nasogastric tube and later via percutaneous
endoscopic gastrostomy. After 23 days, weaning from the ventilator
was successful and the tracheostomy cannula could be removed at
day 26. She was discharged in a home for elderly residents on day 47
and is fully mobile without complaints eight months later.

Discussion

Posterior tracheal wall lacerations are most frequently observed
during emergency intubations in critical situations and this
differentiates it from tracheal wall laceration due to other causes. The
broad communication of the tracheal lumen with the mediastinum
can result in severe complications such as progressive mediastinal
emphysema, right-sided pneumothorax [1], massive air leak along
the tube [6], dislocation of the tube tip into the rupture by small
movements of the patient’s head, continous bleeding and late

sequelae with posterior wall instability [7]. Therefore, early treatment
of the injury is mandatory. In the past, open repair via posterolateral
thoracotomy or cervicotomy with open repair of the lesion was
performed by many surgeons [2-4]. A review from Minambres et al.
(2009) observed that thoracotomy in such critical situations increases
mortality, and therefore some authors recommend conservative
treatment for most patients with ongoing ventilatory support [4].
We first described the new method of complete endoluminal repair
[5] and subsequently gathered further experience in 14 such cases.
This is the first published report of a successful endotracheal repair
in a septic patient with severe aspiration pneumonitis. The aim was
to stabilize the central airways and avoid further dislocation of the
endotracheal tube.

Conclusion

This case demonstrates that endoluminal repair of full thickness
TML without the trauma of a separate incision is feasible even in
disastrous situations and may prevent early and late complications
as mentioned above. The method is worth being established in
specialized major units.
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