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Introduction

A lthough traumatic and iatrogenic tracheal injuries are very 
rare, such injuries are life-threatening. Intubation is the 
most common cause of iatrogenic injury.1 The proportion 

of tracheal rupture secondary to double-lumen tube intubation 
ranges from 0.05% – 0.19%. This proportion is lower upon single-
lumen tube intubation.2,3 Although the rate of posterior wall injury 
is associated with the employed technique, 0.2% – 0.9% of 
tracheostomies are associated with such injuries.4,5 The most 
common symptoms of tracheal rupture secondary to intubation are 
subcutaneous emphysema and respiratory distress, developing 
immediately after intubation.6 The -line diagnostic method is 
bronchoscopy. No precise consensus on the use of a conservative 
or surgical approach to treat tracheal rupture secondary to intubation 
has yet emerged. We seek to share the conservative and surgical 
methods to treat 12 tracheal ruptures developing secondary to 
intubation. 

Materials and Methods

Data on 12 patients who experienced tracheal ruptures secondary 
to intubation were retrospectively reviewed. Patients were treated 
and followed-up in our clinic, between 2005 and 2014. The 
average age of the patients was 58 years (range of 38 to 81 years). 
The female/male ratio was one (M/F = 6/6). Four patients were 

intubated with double-lumen tubes and eight with single-lumen 
tubes. Ten patients were intubated due to elective surgery and 
two because of medical emergencies (myocardial infarction and 
cerebrovascular disease). Intubation was not recorded as  
in any cases. Tracheal lacerations were  via  
bronchoscopy in all cases. Age, sex, symptoms, treatments, 
outcomes, as well as radiological and endoscopic  were 
noted in details (Table 1).

In four patients, double-lumen tube intubation was considered as 
the principal factor causing rupture. One of the patients had narrowed 
tracheal lumen due to retrosternal goiters; another patient had 
reduced support of the posterior trachea owing to treat oesophageal 
cancer. Two patients had no predisposing factors. In two patients, 
emergency intubations, associated with a cerebrovascular disease 
and myocardial infarction, were performed. Use of a stylet was 
among the predisposing factors. In six cases intubated with single-
lumen tubes under preoperative elective conditions.

Results

Nine patients developed subcutaneous emphysema after 
intubation. This was the principal indicator arousing a suspicion 
of tracheal laceration. Intraoperative mediastinal emphysema 
developing in three cases also made us suspect tracheal lacerations. 
In three cases that developed peroperative mediastinal emphysema, 
the tracheal laceration could be observed from the outside during 
operation. Pneumothorax was radiologically detected on the right 
side in two cases, and a tracheal laceration was observed upon chest 
CT of one case with subcutaneous emphysema (Figure 1a, 1b). 
Fiberoptic bronchoscopy was used to diagnose tracheal lacerations 
in all cases; longitudinal lacerations were evident in membranous 
regions (Figure 2). In eight cases, tracheal lacerations were located 
in the upper two-thirds of the tube and in the lower one-third of 
four cases. The longest laceration was 6 cm and the shortest was 

Abstract
Background: Iatrogenic tracheal rupture is a rare complication after intubation.  of the tracheal cuff was speculated to be a 

frequent cause of tracheal rupture.  surgical approach is a widespread treatment for tracheal ruptures.  aim of this study is to evaluate 
the results of conservative and surgical therapy approaches in tracheal rupture cases  by tracheal intubation.  

Methods: Data on 12 patients who experienced tracheal ruptures secondary to intubation were reviewed.  average age of the patients 
was 58 years (range of  to 81 years). Six patients were men and 6 patients were women. Four of the patients were performed thoracotomy 
for primary surgery and underwent surgical therapy. 8 patients were treated conservatively.  results of both approaches were evaluated. 

Results: , who underwent both conservative and surgical therapy, were completely recovered.  was no rupture originated 
complication or death.

Conclusions:  conservative and surgical therapies are appropriate for treatment of membranous tracheal rupture.

Keywords: Conservative approaches, intubation, tracheal rupture

Cite this article as: Eliçora A, Akgül AG,  Topçu S, Özbay S,   T, Sezer HF, Eliçora SS. Management of post-intubation tracheal membrane ruptures. Arch Iran 
Med. 2016; 19(7): 491 – 495.

Original Article 

 1Department of Thoracic Surgery, Faculty of Medicine, 
Kocaeli University, Kocaeli, Türkiye, 2Department of Anesthesiology and 
Reanimation, Faculty of Medicine, Kocaeli University, Kocaeli, Türkiye, 
3Department  of Otorhinolaryngology Head and Neck Surgery, Faculty of 
Medicine, Bülent Ecevit University, Zonguldak, Türkiye.
•Corresponding author and reprints: Aykut Eliçora MD, Department of 
Thoracic Surgery, Faculty of Medicine, Kocaeli University, Kocaeli, Turkey. 
Tel:+90-262-3037575, E-mail: aykutelicora@yahoo.com.tr.
Accepted for publication: 18 May 2016

Management of Post-Intubation Tracheal Membrane Ruptures 
Aykut Eliçora MD1 1,  Salih Topçu MD PhD1, Serkan Özbay MD1  MD2, Hüseyin F. Sezer MD1, Sultan 



Archives of Iranian Medicine, Volume 19, Number 7, July 2016492

Management of Post-Intubation Tracheal Membrane Rupture

A
ge

G
en

de
r

E
nd

ot
ra

ch
ea

ltu
be

 
ty

pe
L

ac
er

at
io

n
le

ng
ht

R
ea

so
nf

or
in

tu
ba

tio
n

Sy
m

pt
om

s/
ra

di
og

ra
ph

ic
 

fin
di

ng
s

Tr
ea

tm
en

t
R

es
ul

ts

45
Fe

m
al

e
Si

ng
le

 L
um

en
3 

cm
Lu

m
ba

r d
is

c 
he

rn
ia

tio
n,

 d
is

ce
ct

om
y 

(e
le

ct
iv

e)
Su

bc
ut

an
eo

us
em

ph
ys

em
a

C
on

se
rv

at
iv

e
Sp

on
ta

ne
ou

s b
re

at
hi

ng
 

O
xy

ge
n 

su
pp

or
t

A
nt

ib
io

tic
s

Su
cc

es
sf

ul

40
M

al
e

D
ou

bl
e 

Lü
m

en
3 

cm
Es

op
ha

gu
s C

an
ce

r, 
R

ig
ht

 th
or

ac
ot

om
y

Es
op

ha
ge

ct
om

y 
(e

le
ct

iv
e)

Su
bc

ut
an

eo
us

em
ph

ys
em

a,
D

ys
pn

ea
.

C
on

se
rv

at
iv

e 

M
ec

ha
ni

ca
l v

en
til

at
io

n,
 A

nt
ib

io
tic

s
Su

cc
es

sf
ul

38
Fe

m
al

e
D

ou
bl

e 
Lü

m
en

5 
cm

R
ig

ht
 lu

ng
, H

yd
at

id
 C

ys
t,

R
ig

ht
 th

or
ac

ot
om

y,
 c

ys
te

ct
om

y
ca

pi
to

nn
ag

e 
(e

le
ct

iv
e)

Pe
ro

p.
 

M
ed

ia
st

in
al

em
ph

ys
em

a

Su
rg

ic
al

su
tu

re
O

xy
ge

ns
up

po
rt

A
nt

ib
io

tic
s

Su
cc

es
sf

ul

70
M

al
e

D
ou

bl
e 

Lü
m

en
6 

cm
R

et
ro

st
er

na
lg

oi
tre

,
C

ol
la

rin
ci

si
on

+R
ig

ht
 th

or
ac

ot
om

y 
(e

le
ct

iv
e)

Pe
ro

p.
 

Su
bc

ut
an

eo
us

em
ph

ys
em

a

Su
rg

ic
al

su
tu

re
O

xy
ge

ns
up

po
rt

A
nt

ib
io

tic
s

Su
cc

es
sf

ul

72
M

al
e

D
ou

bl
e 

Lü
m

en
4.

5 
cm

Lu
ng

 C
an

ce
r R

ig
ht

 th
or

ac
ot

om
y

Pn
eu

m
on

ec
to

m
y 

(e
le

ct
iv

e)

Pe
ro

p.
 

M
ed

ia
st

in
al

em
ph

ys
em

a

Su
rg

ic
al

su
tu

re
O

xy
ge

ns
up

po
rt

A
nt

ib
io

tic
Su

cc
es

sf
ul

60
Fe

m
al

e
Si

ng
le

Lu
m

en
2 

cm
Lu

m
be

r d
is

k 
he

rn
is

i (
el

ec
tiv

e)
Su

bc
ut

an
eo

us
em

ph
ys

em
a

C
on

se
rv

at
iv

e
Sp

on
ta

ne
ou

sb
re

at
hi

ng
O

xy
ge

ns
up

po
rt

A
nt

ib
io

tic
s

Su
cc

es
sf

ul

55
Fe

m
al

e
Si

ng
le

Lu
m

en
3 

cm
R

en
al

 c
an

ce
r, 

N
ep

hr
ec

to
m

y 
(e

le
ct

iv
e)

Su
bc

ut
an

eo
us

em
ph

ys
em

a
R

ig
ht

 p
ne

um
ot

ho
ra

x

C
on

se
rv

at
iv

e
Sp

on
ta

ne
ou

s
br

ea
th

in
g

A
nt

ib
io

tic
s

C
he

st
 tu

be

Su
cc

es
sf

ul

42
Fe

m
al

e
Si

ng
le

Lu
m

en
2.

5 
cm

Th
yr

oi
de

ct
om

y 
(e

le
ct

iv
e)

Su
bc

ut
an

eo
us

em
ph

ys
em

a

C
on

se
rv

at
iv

e
Sp

on
ta

ne
ou

s
br

ea
th

in
g

A
nt

ib
io

tic
s

Su
cc

es
sf

ul

73
Fe

m
al

e
Si

ng
le

Lu
m

en
3 

cm
C

er
eb

ro
va

sc
ul

ar
 d

is
ea

se
 (e

m
er

ge
nc

y)
Su

bc
ut

an
eo

us
em

ph
ys

em
a

C
on

se
rv

at
iv

e
Tr

ac
he

os
to

m
y

M
ec

ha
ni

ca
l v

en
til

at
io

n
A

nt
ib

io
tic

s

Su
cc

es
sf

ul

65
M

al
e

Si
ng

le
Lu

m
en

3.
5 

cm
Pr

os
ta

te
 C

an
ce

r
Su

bc
ut

an
eo

us
em

ph
ys

em
a

C
on

se
rv

at
iv

e
Sp

on
ta

ne
ou

s b
re

at
hi

ng
A

nt
ib

io
tic

s
Su

cc
es

sf
ul

81
M

al
e

Si
ng

le
Lu

m
en

3 
cm

M
yo

ca
rd

ia
l i

nf
ar

ct
io

n 
(e

m
er

ge
nc

y)
Su

bc
ut

an
eo

us
em

ph
ys

em
aR

ig
ht

 
pn

eu
m

ot
ho

ra
x

C
on

se
rv

at
iv

e
Sp

on
ta

ne
ou

s b
re

at
hi

ng
A

nt
ib

io
tic

s
C

he
st

 tu
be

Su
cc

es
sf

ul

53
M

al
e

Si
ng

le
Lu

m
en

6 
cm

Es
op

ha
gu

s C
an

ce
r ,

R
ig

ht
 th

or
ac

ot
om

y
Es

op
ha

ge
ct

om
y.

Pe
ro

p.
 

M
ed

ia
st

in
al

em
ph

ys
em

a

Su
rg

ic
al

 su
tu

re
A

nt
ib

io
tic

s
Su

cc
es

sf
ul

Ta
bl

e 
1.

 



Archives of Iranian Medicine, Volume 19, Number 7, July 2016 493

A. Eliçora, A. G. Akgül, S. Topçu, et al.

2 cm (average length: 3.7 cm). The laceration length in patients 
who underwent surgical therapy and conservative therapy was 4.5 
– 6 cm and 2 – 3.5 cm, respectively. 

Four patients who underwent thoracotomy were treated by 
surgical sutured. As tracheal lacerations developed during thoracic 
surgery (right posterolateral thoracotomy) in three patients, the 
choice of surgical treatment became a priority. An additional, 
intraoperative, posterolateral thoracotomy incision was made to 
treat a laceration with 6 cm long in a patient with a retrosternal 
goiter in whom tracheal rupture was accompanied by a laceration 
extending up to the level of the carina. To repair the posterior wall, 
the mediastinal pleura was opened and surgically sutured (two 
cases) using single vicryl stitches and in one case, continuously 
sutured using polydioxanone (PDS). The region between the trachea 
and esophagus was supported with an intercostal muscle  in 
one case. These patients were evaluated via rigid bronchoscopy 
at the end of their operations, before anaesthesia was terminated. 
Conservative approaches were preferred in eight cases. Two cases 
were endotracheally intubated in a region distal to the laceration, 
with the assistance of  bronchoscopy, due to requirements 

for mechanical ventilation. Intubated patients were extubated after 
48 hours. As the patient with a history of cerebrovascular disease 
required long-term mechanical ventilation, a tracheostomy was 
performed distal to the laceration.

Conservative approaches, featuring spontaneous breathing, were 
applied in six patients. All of these patients received oxygen support 
and ampicillin sulbactam treatment (4 g/day). The epithelisation 
of the lacerations were observed via  bronchoscopy on 
postoperative days 3 and 7, after the subcutaneous emphysema had 
resolved. All patients responded to treatment and none died.

Discussion

 Iatrogenic tracheal rupture after intubation is extremely rare. 
The incidence upon single-lumen endotracheal tube placement is 
between 1/20,000 and 1/75,000.7,8 In recent years, new devices and 
methods have been developed to make intubation easier. Tracheal 
rupture is a complication that every doctor may encounter. Also, 
there is no consensus on the treatment of this complication. 

As the diameter of double- lumen tubes is greater than that of 

Figure 1. a) b) After five days, healed 
tracheal laceration (White arrow).

Figure 2. 
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single-lumen tubes, intubation with the former tubes often causes 
rupture of the tracheal tube.8,9 Typically, the lesions present as 
longitudinal lacerations on the posterior tracheal wall.8 Four of our 
patients were intubated with double-lumen tubes consistent with 
literature indications, and their lacerations exhibited longitudinal 
extensions. As the female trachea is narrower, shorter, and 
weaker than that of males, tracheal rupture occurs more often in 
females.1,8,10,11  In our experience, the female-to-male ratio was 
unity. The exact cause of tracheal rupture secondary to intubation 
remained uncertain. 

As the left posterior wall of the trachea is anatomically supported 
by the oesophagus, tracheal lacerations often develop on the 
right side.10 In one of our patients intubated with a single-lumen 
tube, and in another intubated with a double-lumen tube, tracheal 
lacerations developed during oesophageal surgery. 

Over-  of the cuff of the endotracheal tube is  another most 
common cause of tracheal rupture.6,12 The cuff should be , 
when positioning the tube, to prevent trauma to the tracheal 
mucosa.13 When the cuff is , positioning of the head and 
body during operation is important. Diffusion of nitric oxide into 
the cuff during operation can increase cuff pressure, which should 
be as low as possible in patients undergoing oesophageal surgery. 
During oesophageal dissection, the membranous region of the 
trachea becomes more vulnerable.14 In two of our cases, tracheal 
rupture occurred during oesophageal surgery; in this context, a thin 
membranous trachea is a major risk factor. 

Even intubation is not , tracheal lacerations can develop 
throughout the path taken by the intubation tube if the tube tip 
damages the mucosa. Similarly, stylets in intubation tubes may 
cause tracheal lacerations.3,15 Stylets were used in two of our 
patients, who required emergency intubations.

If subcutaneous emphysema develops during or after surgery, 
a tracheal mucosal injury should be suspected.6 It should not be 
forgotten that pneumomediastinum and pneumothorax might also 
be present.16 Such conditions, make it  to locate the tracheal 
injury because of extensive subcutaneous emphysema of the head, 
neck, and chest. Computed tomography (CT) and bronchoscopy 
should be used in combination when a tracheal injury is suspected. 
A pneumomediastinum evident on computed tomography may 
suggest a tracheal laceration. However, the evident location of 
a tracheal laceration on CT, does not always coincide with that 
detected via bronchoscopy. The sensitivity of tracheal laceration 
detection by CT is 85%.17 Therefore; bronchoscopic evaluation is a 
favoured -line approach to diagnose tracheal laceration.

Traditionally, lacerations are treated surgically. Lacerations in the 
lower two-thirds of the trachea are classically repaired via right 
thoracotomy, whereas those in the upper one-third are treated via 
a cervical incision.18,19 If patients in poor condition are treated via 
open thoracic surgery, the mortality rate is over 71%.20 Lacerations 
can be repaired without additional incisions if the lacerations 
develop during open thoracic surgery.2,10 Three of our patients 
developed tracheal lacerations during thoracic surgery; these were 
sutured immediately.

 Several small series have suggested that a conservative approach 
is optimal. However, no full consensus has yet been attained. 
Non-surgical treatments of tracheal lacerations are becoming 
increasingly common. Recent studies have shown that conservative 
approaches can be used in patients with minimal symptoms, those 
who do not exhibit progression or oesophageal injury, those who 
spontaneously respire, and those who are extubated within 24 

hours.6,10  Some authors focus on the length of the tracheal laceration, 
and suggest the use of a conservative approach in patients who are 
clinically stable and who have lacerations less than 2 cm long.21 
However, some authors suggest that even a 4-cm-long laceration 
can be treated conservatively.22 Many studies advocate use of a 
conservative approach independent of the length of laceration. The 
longest laceration length in our series was 3.5 cm; we treated the 
patient conservatively. In our series, we found that the distance from 
the laceration to the carina, and subcutaneous emphysema, affected 
the choice of a conservative approach regardless of the length of 
the laceration. In our clinical experience, a conservative approach 
is appropriate to treat a tracheal laceration in the upper two-thirds 
of the trachea. Any pneumothorax or pneumomediastinum causing 
respiratory distress should be  drained. If the patient requires 
mechanical ventilation, s/he should be intubated via  
bronchoscopy with the placement of the endotracheal tube cuff 
distal to the laceration. Although no consensus on ventilation 
mode is yet apparent, high-pressure ventilation should be avoided. 
Intubated patients should be extubated as soon as possible. 

Placing stents in tracheal lacerations developing after intubation 
is an alternative to surgery, especially if surgery is high-risk.23 If a 
patient requires a prolonged entubation, tracheostomy is a simple 
and less invasive procedure as an alternative to surgery.24 In one of 
our cases who required prolonged intubation, a tracheostomy was 
created distally to the tracheal laceration.

The limit of this study is that the number of the patients is low due 
to the rareness of the case. There is a need for multicentered studies 
in which the number of patients is high. 

In conclusion, treatment of tracheal lacerations prioritises airway 
management and prevention of the mediastinitis development and 
tracheal strictures. Many factors  the choice between 
a conservative and surgical approach. Treatment planning can 
be  because the symptoms of extensive subcutaneous 
emphysema and respiratory distress are quite alarming. Surgical 
treatment is associated with high mortality in patients with poor 
condition. Surgical intervention should be preferred when air 
leakage, accompanied by mediastinitis cannot be controlled, and 
mechanical ventilation is impossible. However, surgery, especially 
thoracic surgery featuring right thoracotomy, affords the advantages 
of early diagnosis and repair of tracheal rupture secondary to 
intubation. In other cases (esp. in lacerations under 3.5 cm), 
bronchoscopic examinations should be performed conservatively, 
particularly if unnecessary surgical procedures should be avoided. 
This will reduce the mortality rate.

None
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