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Prolonged endotracheal intubation: a feasible option for
tracheomalacia after retrosternal goitre surgery
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Background: Tracheomalacia may be caused by long-standing compression of retrosternal goitre because
of destruction of support of tracheal cartilages. Life-threatening airway collapses may occur after surgical
removal of goitre. However, available literature on management methods of tracheomalacia is sparse. Our
study highlights prolonged endotracheal intubation as a feasible treatment method.

Methods: This retrospective study analysed 106 thyroidectomies for retrosternal goitre performed between
1994 and 2019. We recorded each patient’s clinical profile. Severe tracheomalacia was confirmed through the
following: soft and floppy trachea on intra-operative palpation and the collapse of cross-sectional tracheal
area measured in computed tomography (CT) images by >80%. We assessed the extent of airway stenosis of
these cases. All severe cases were treated by prolonged endotracheal intubation.

Results: Surgical treatment was successfully performed in all 106 retrosternal goitre patients with no
mortality. Seventeen severe tracheomalacia cases were confirmed. The extent of airway stenosis was assessed:
the minimal tracheal diameter of compressed trachea was 0.2-0.4 [mean 0.31, standard deviation (SD) 0.06]
cm, and the narrow tracheal length was 4-6.7 (mean 5.1, SD 0.6) cm. These patients underwent endotracheal
intubation for 17-47 h after surgery. All patients were transferred to the general ward after extubation and
successfully discharged. There were no cases of tracheal stenosis on follow-up.

Conclusions: Tracheomalacia is a rare but serious complication of retrosternal goitre surgery. Based
on our experience, prolonged endotracheal intubation is a feasible treatment for tracheomalacia after

retrosternal goitre surgery.
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Introduction after traumatic insult, external compression, infection, or

inflammation (3).

Tracheomalacia refers to a condition when cartilaginous Patients with mild tracheomalacia may be asymptomatic,

rings around the trachea are not strong enough to fully
support it. Tracheomalacia is characterised by tracheal
collapse in excess of 50% of the diameter during expiration
in spontaneously breathing patients (1,2). It can be either
congenital or acquired in normally developed trachea
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while others may develop clinical symptoms including
cough, stridor, prolonged or recurrent pulmonary
infection, difficulty performing exercise, dyspnoea, apnoea,
oxygen dependence, and apparent life-threatening events.
Expiratory stridor or wheezing is the most common sign on
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Figure 1 CT images of compressed trachea by retrosternal goitre. (A) and (B) are from different patients. The red arrow points to the

compressed and deformed trachea. The blue arrow points to the retrosternal goiter. The goiter in (B) is rich in calcification.

physical examination (1,4).

"Tracheomalacia is a serious complication that may occur
in patients after retrosternal goitre (RSG) surgery. RSG
is clinically and/or radiologically defined as an extension
of the thyroid below the sternal notch when the patient
is in the supine position (5). The natural history of goitre
is one of progressive growth. Long-standing giant goitres
may result in weakness of the tracheal wall due to external
compression. Certain tracheomalacia cases caused by RSG
may cause an emergency with acute airway obstruction in
the recovery room or general ward after tracheal extubation
(6,7). However, there is a lack of consensus about the
optimal treatment of tracheomalacia after RSG surgery.
This study examined a single-surgeon series of 17 cases
with severe tracheomalacia. These patients were treated
with prolonged endotracheal intubation. We describe their
clinical features, treatment and outcomes. The purpose
of this study was to determine characteristics of these
patients; we suggest prolonged endotracheal intubation as a
management method of tracheomalacia after RSG surgery.

We present the following article in accordance with the
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/apm-19-552).

Methods

We reviewed hospital records of all patients who underwent
thyroidectomy for RSG at the Department of Thoracic
Surgery, Shandong Provincial Hospital, between May
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1994 and May 2019. Most cases were referred form other
hospitals. The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study was
approved by the Medical Ethics Commission of Shandong
Provincial Hospital (No. 2019-214), and all patients signed
informed consent.

The state of trachea was assessed by preoperative
computed tomography (CT) imaging and intraoperative
palpation. Tracheomalacia was determined by intraoperative
palpation. Severe tracheomalacia was confirmed through
the following: soft and floppy trachea on intraoperative
palpation, collapse in the cross-sectional tracheal area
measured in CT images >80% (Figure 1). For severe
tracheomalacia, endotracheal intubation was prolonged
in the surgical intensive care unit for about 1-2 days.
Ventilator-assisted ventilation was generally not required.
Subsequently, the tracheal cannula was extracted and the
patient was transferred to the general ward. Based on
the data, we recorded each patient’s clinical profile, size
of goitre, surgical approach, final pathology, and post-
operative complications. We also assessed the extent of
airway stenosis (minimum tracheal diameter, length of
compressed segment) through CT scanning of the neck
and thorax. All CT scans were reviewed by an experienced
radiologist in thyroid imaging and airway situation.

We recorded the size of RSG by using the cross-section
imaging CT system (CSI-CT) classification (8). This
classification divides the thyroid extension into three grades
according to the position of the inferior goitre border:
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Table 1 Patient characteristics with severe tracheomalacia (n=17)

Ren et al. Treatment of tracheomalacia after RSG surgery

Variable Groups Cases Percentage (%)

Gender Female 8 471
Male 9 52.9
Age (years) <60 5 29.4
>60 12 70.6
Size I 5 29.4
I 7 41.2
n 5 29.4
Surgery EC 2 11.8
C 15 88.2
Symptom Chest distress 7 41.2
Dyspnea 9 52.9
Cough 3 17.6
Stenosis (cm) <0.3 10 58.8
>0.3 7 41.2
Stenosis length (cm) <5 12 70.6
>5 5 29.4
Endotracheal intubation time (hours) <24 3 17.6
>24 14 82.4
Pathologic diagnosis Multinodular goiter 17 100

Size (I, I, lll) was divided through the cross-section imaging CT system classification. C, cervical approach; EC, ex-cervical approach.

grade I: the inferior limit of the thyroid gland is between
the thoracic outlet and the aortic arch; grade II: the inferior
goitre border is in between the concavity and convexity of
the aortic arch; and grade III: the thyroid extends further
down the aortic arch.

Statistical analysis was performed using the SPSS v.16.0
software. Data were analysed as frequency, mean = standard

deviation (SD).

Results

Between May 1994 and May 2019, 106 patients underwent
thyroidectomy for RSG at the Department of Thoracic
Surgery, Shandong Provincial Hospital. Seventeen (16.0%)
patients had severe tracheomalacia.
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Clinical features of the 17 patients are presented in Table 1.
The mean age was 64.8 (SD 7.1) years, with a range of
55-78 years. The female to male ratio was 8:9. The most
frequent symptom of these patients were dyspnoea, chest
distress and cough. Five patients had a grade I RSG goitre,
seven patients had grade II, and five patients had grade III,
according to the CSI-CT classification. Fifteen patients
underwent thyroidectomy through the cervical approach.
Partial sternotomy was performed for the other two patients
as one had an “iceberg”-shaped goitre and the other patient
had a calcified goitre. The minimal tracheal diameter of
compressed trachea was 0.2-0.4 (mean 0.31, SD 0.06) cm,
and the narrow tracheal length was 4-6.7 (mean 5.1, SD 0.6)
cm. The duration of prolonged endotracheal intubation
was 17-47 h. Aetiology of goitre in these 17 patients was

Ann Palliat Med 2020;9(4):1764-1769 | http://dx.doi.org/10.21037/apm-19-552



Annals of Palliative Medicine, Vol 9, No 4 July 2020

multinodular goitre. The perioperative death rate was zero.
One patient had postoperative pneumonia and recovered
after 7 days of anti-inflammatory treatment.

All patients were transferred to the general ward
after extraction of the tracheal cannula and successfully
discharged. There were no cases of tracheal stenosis during
follow-up of 6 months to 3 years.

Discussion

This study was conducted to determine the feasibility
of prolonged endotracheal intubation to manage
tracheomalacia after RSG surgery. Despite increasing
recognition of tracheomalacia, there remains some
uncertainty regarding its identification, causes, and
treatment. Most tracheomalacia cases in children are
associated with oesophageal atresia or with an anomaly
of the aortic arch or the supra-aortic vessels (9). In most
cases, if treatment becomes necessary, surgery is preferred
to a stent application and aortopexy is the most commonly
performed surgical method (10). Acquired or secondary
tracheomalacia is caused by the degeneration of normal
cartilaginous support from a variety of causes. Long-
standing giant goitres can lead to tracheomalacia. Tracheal
cartilage may be unable to maintain its patency throughout
the breathing cycle after thyroidectomy. During expiration,
the intrathoracic pressure rises above the intraluminal
pressure of the trachea, and in the absence of cartilaginous
support, the trachea collapses (4,11).

The incidence of tracheomalacia has been inconsistent
in different reports. Evidence of tracheomalacia secondary
to thyroid goitre is largely limited to areas with endemic
goitres. In 2008, White et al. performed a systematic
literature review regarding surgical treatment of substernal
goitres (12). They analysed 12 case series of airway
complications after thyroidectomy for substernal goitre.
The incidence of tracheomalacia varied, 0% in seven series,
0.8-2.7% in four series, 5.7% in one series and 10.3%
in one series. Agarwal er al. reported a high incidence of
tracheomalacia (37.8%) following thyroidectomy in patients
with long-standing large goitres (goitre weight >400 g) (6).

There has been no consensus on optimal treatment
of tracheomalacia caused by external compression in
adults. Treatment is unnecessary in most cases. However,
if a patient has evidence of severe tracheomalacia,
appropriate treatment of this condition is indicated
to prevent catastrophic airway collapse. Treatment
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options include continuous positive airway pressure,
tracheostomy, tracheoplasty, airway stent implantation,
tracheal segmentectomy, and so on (13-15). There is
no uniform treatment standard, and tracheostomy is
the most commonly used treatment nowadays. In a
systematic review of available literature, about half of total
tracheostomies performed in all series combined were due
to tracheomalacia, and about one-third of patients with
tracheomalacia had a tracheostomy (12).

According to our experience, even severe tracheomalacia
following RSG surgery does not require surgical treatment.
Prolonged endotracheal intubation is a feasible option
for this condition. There have been a few reports on
extending endotracheal intubation. A report by Agarwal
et al. cites two cases (6). Chauhan reported two cases, one
for 24 h and another for 48 h (16). Paul reported a case
of endotracheal intubation prolonged for 24 h before
tracheostomy. Fibreoptic bronchoscopic examination
revealed that the airway collapsed from two-thirds to one-
half of the anteroposterior diameter after 24 h of extending
endotracheal intubation. The patient’s relatives, however,
chose tracheostomy over a few more days of intubation (17).
In our report, we prolonged endotracheal intubation for 17-
47 h in 17 patents with severe tracheomalacia. In the severest
case, the minimum tracheal diameter was only 0.2 cm
and the length of compressed segment was 5 cm. We did
not use continuous positive airway pressure, tracheostomy,
or tracheoplasty. All patients had no symptoms of airway
stenosis and recovered successfully after extubation. In two
cases, we performed tracheal endoscopic examination after
extubation and found local softening collapse of the airway
wall, which had a limited effect on patency of the airway
lumen.

However, our study had several limitations. First, the
sample size was small, hence, additional clinical data are
needed to verify the duration and safety of prolonged
endotracheal intubation. Second, the mechanism of this
method is unclear. We suggest the possible mechanism:
with support of the tube, the softened trachea activity
decreases, and it can harden or stick to surrounding tissues
more easily.

We consider prolonged endotracheal intubation to be
an effective option for the management of tracheomalacia
after RSG surgery. Indwelling endotracheal intubation
can prevent life-threatening airway collapse. This method
is easy to operate, less invasive and low cost. We suggest
that prolonged endotracheal intubation is feasible for

Ann Palliat Med 2020;9(4):1764-1769 | http://dx.doi.org/10.21037/apm-19-552



1768

tracheomalacia caused by other external compression
factors.

Conclusions

Tracheomalacia can be caused by long-standing
compression by RSG. On the basis of our experience,
prolonged endotracheal intubation is a feasible treatment
method for severe tracheomalacia after RSG surgery.
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