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A new treatment strategy for airway obstruction
induced by a giant benign goiter: A case report
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Abstract. Severe respiratory distress induced by airway
obstruction requires prompt attention for restoration of normal
function in the airway passage. A large benign thyroid goiter
that compresses the trachea is a rare occurrence. Emergency
thyroidectomy with dyspnea can increase the chance of
surgical complications in such cases. Here, a rare case of
dyspnea induced by a large goiter is reported and a safe and
effective therapeutic strategy for treatment was demonstrated.
First, a self-expandable metal stent was placed to relieve
airway obstruction. A week later, total thyroidectomy under
general anesthesia was performed. After 3 months, the metal
stent was surgically removed. The findings of the present case
report demonstrated that life-threatening airway obstruction
secondary to benign goiter could be effectively treated by
placing an airway stent, followed by thyroidectomy.

Introduction

Thyroid disease with significant airway obstruction is a rare
occurrence, with an incidence rate of about 1-2% in thyroid
patients (1). Numerous cases of the combination of thyroid
disease and airway obstruction occur along with thyroid
cancer (1). However, a large benign goiter may also be asso-
ciated with severe acute airway obstruction (2). Significant
airway obstruction can induce severe respiratory distress and
requires immediate action for the prompt restoration of the
airway passage (3). In severe respiratory distress, an emer-
gency thyroidectomy is required (3). However, an emergency
thyroidectomy in individuals with dyspnea can increase the
risk of surgical complications such as hemorrhage, recurrent
laryngeal nerve injury and hypoparathyroidism (3). Therefore,
an alternative effective therapeutic strategy is necessary to
avoid such complications.
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In the present study, a rare case of acute airway compres-
sion induced by a giant goiter was reported. Treatment of this
case involved placement of a self-expanding metal stent to
relieve dyspnea. Following stent placement, a thyroidectomy
and subsequent stent removal were performed.

Case presentation

A 62-year-old Chinese female presented to the emergency
department of Weifang Hospital of Traditional Chinese
Medicine in September 2018. The patient reported an abrupt
onset of dyspnea and stridor ~2 h prior. The patient did not
exhibit other symptoms such as appetite change, cough or
palpitation. The patient had no prior cardiopulmonary disease
and reported a history of a thyroid goiter for 40 years. The
thyroid goiter was non-toxic and exhibited a slow growth rate.
The patient first experienced intermittent dyspnea ~15 years
prior and the frequency of dyspnea had increased in recent
years.

Clinical examination of the patient revealed a firm, large,
non-fluctuant thyroid swelling on the neck. SpO, of the patient
on admission to hospital was 82%. Thyroid hormone concen-
trations were within the expected ranges: Triiodothyronine,
2.88 pmol/l; free thyroxine, 7.61 pmol/l; thyrotropin,
2.12 ulU/ml; thyroglobulin autoantibody, 2.90 IU/ml; and
thyroid peroxidase autoantibody, 28.10 IU/ml. Serum potas-
sium and sodium concentrations were 2.95 mmol/l and
127.4 mmol/l, respectively. Arterial blood gas analysis revealed
a pH of 7.14, pCO, of 59.5 mm Hg, pO, of 71 mm Hg and an
O, saturation of 83.2% without oxygen supplementation. Neck
and chest computed tomography scans obtained during the first
admission to hospital demonstrated a significant narrowing
of the tracheal lumen caused by enlargement of the bilateral
thyroid glands. Diameter of tracheal lumen measured at the
narrowest point was 4.4 mm, with a length of 20.0 mm (Fig. 1).
Owing to the complexity associated with emergency surgery,
the surgical team proposed treatment for severe hypopnea
should take place first. Thereafter, it was decided to place a
self-expandable metal stent to treat the compromised airway
instead of an emergency thyroidectomy.

Firstly, local anesthesia was induced using lidocaine.
Following anesthesia, an introductory guide wire was inserted
into the obstructed airway using a flexible bronchoscope. The
bronchoscope was then removed and a stainless self-expandable
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metal stent (70x18 mm) was inserted into the trachea along the
guide wire until it was aligned with the previously placed skin
markers indicating the proximal and distal ends of the lesion.
Finally, the stent was deployed from the site of its delivery
catheter. A chest radiography scan demonstrated that the stent
had successfully implanted in the trachea (Fig. 2). Patient
respiratory function improved and the SpO, was immediately
restored to 97% upon stent placement.

Patient electrolyte balance was restored to expected levels
upon potassium and sodium supplementation. A week after
stent placement surgery, the patient underwent a thyroidec-
tomy under propofol-induced general anesthesia (Fig. 3A).
Intratracheal intubation was performed using a laryngoscope.
Total thyroidectomy was performed through a collar incision.
The left lobe and isthmus were first resected, followed by
resection of the right lobe. Recurrent laryngeal nerve (RLN)
palsy and parathyroid glands were identified and protected
during the procedure. Specimens were fixed with 4% formalin
at room temperature for 12 h, embedded in paraffin, cut into
4-um sections, stained for 5 min at room temperature with
hematoxylin and eosin, and observed under a light microscope
(Nikon Corporation). As observed under the light microscope
with x200 magnification, the thyroid demonstrated a benign
multinodular structure (Fig. 3B). The level of parathyroid
hormone was within the expected range and the voice of the
patient did not change after surgery.

At 3 months after the thyroidectomy, the diameter of the
tracheal lumen was 17.9 mm (Fig. 4). Considering the potential
complications that could arise due to the stent, the surgical
team recommended its removal. However, the stent could
not be removed using a bronchoscope because of granulation
tissue formation around stent. Therefore, the patient under-
went a second surgery for stent removal under local anesthesia
(Fig. 5).

At 6 months after stent removal, fiberoptic bronchos-
copy was performed on the patient. No structural change
was observed in the airway at the stent implantation site. A
follow-up 2 years after the final surgery demonstrated that the
patient had no dyspnea relapse.

Discussion

With the development of improved diagnostic methods
including ultrasound and computed tomography and early
treatment modalities such as surgery and radiofrequency abla-
tion, reports of airway obstruction due to the presence of a
goiter is very uncommon though not completely unknown (2).
Airway stenosis may induce clinical symptoms of airway
obstruction, such as shortness of breath and severe suffoca-
tion (4). These symptoms may develop when the diameter of
the trachea is considerably narrowed. In the present study,
owing to the compression caused by the enlarged goiter, the
narrowest point of airway stenosis was 4.4 mm in diameter
and led to severe suffocation of the patient. Suffocation is
an emergency condition that can cause sudden asphyxia and
mortality. Therefore, patients who experience acute airway
obstruction require urgent treatment to prevent mortality.
According to a report from a previous study, the most
effective method for relieving suffocation is to surgically
remove the airway obstruction induced by the enlarged
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Figure 1. Computed tomography scan demonstrating tracheal compres-
sion due to the presence of a thyroid mass. Tracheal lumen diameter was
compressed (4.4 mm) prior to surgery.

Figure 2. Chest radiography scan to demonstrate placement of a metal stent
to relieve dyspnea.

goiter (5). However, this surgical process presents a number
of challenges. First, due to tracheal stenosis, anesthesiologists
may find it challenging to perform tracheal intubation, and
anesthetization could lead to tracheal prolapse (3). Therefore,
a standard sequence of induction and intubation should be
considered at the risk of aspiration in patients with airway
obstruction (2,3). Secondly, in the present study, emergency
thyroidectomy was considered a challenge for the surgical
team because of the poor health of the patient, as indicated
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Figure 3. (A) Appearance of the goiter following surgical removal. (B) Hematoxylin and eosin staining demonstrating the pathology of a benign nodular goiter

(magnification, x200).

Figure 4. Computed tomography scan demonstrating the tracheal lumen
diameter (17.9 mm) following surgery.

by anoxia and electrolyte levels. To reduce the potential risk
of surgical complications, this emergency surgery should be
considered in limited cases.

In acute conditions, airway obstruction can be tempo-
rarily ameliorated by tracheal stent implantation. The ideal
stent should exhibit an expansion force adequate to maintain
airway patency against compressive forces without exerting
pressure on the mucosa that could damage the airway, and
should also be easy to insert and remove (6). At present, there
are two types of tracheal stents made of different materials:
Metal and silicone stents, both of which have advantages and

Figure 5. Appearance of metal stent following removal from the patient's
trachea.

disadvantages (7,8). Metal stents are radiopaque and can be
implanted in a radiological suite (7,8). Meanwhile, silicone
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stents are radiolucent and are used in operating rooms (7,8). A
previous study has reported that patients can be successfully
intubated using a metal stent for performing the chemotherapy
and radiotherapy (9). Complications resulting from stent
implantation can occur with both types of stent. Granuloma
formation is the most common complication resulting from
the use of a metal stent (10). It is particularly difficult to
prevent the overgrowth of granulation tissue when using
non-membrane-coated metallic stents, which may obstruct the
lumen (4). Migration of the stent and mucositis causing airway
obstruction are more common when silicon stents are used
compared with using metal stents (11). In addition, the inner
diameter of a silicon stent is too small for intubation and can
be easily obstructed by sputum (8). Once an airway obstruc-
tion has been demonstrated, stent implantation should be
performed as soon as possible. Owing to the lower migration
rate and longer inner diameter of a metal stent, it is preferable
to select a metal stent for patient intubation (8). Due to the
easier removal process, it is more appropriate for the silicon
stent to be used to ameliorate an airway obstruction caused
by lymphoma or anaplastic thyroid cancer, which can be
treated by chemotherapy (8). Therefore, in the present study, a
self-expandable metallic stent was selected for intubation and
surgery.

An emergency tracheostomy is an alternative strategy to
resolve airway obstruction. However, an emergency tracheos-
tomy can be hindered by the presence of a large thyroid mass,
preventing access to the trachea and eradicating all anatomical
landmarks (3).

In the present study, once the airway obstruction was
removed, a thyroidectomy was selected as the appropriate
treatment method to eliminate the thyroid mass. However,
when a thyroidectomy is performed on a patient with an
enlarged goiter, it can lead to an increased risk of postopera-
tive hypoparathyroidism, RLN palsy and hemorrhage (12,13).
This risk can be decreased through the use of surgical loupes
and parathyroid autotransplantation during thyroid surgery,
which can decrease permanent and transient hypoparathy-
roidism (13,14). In addition, the use of an RLN monitor could
identify the RLN in a safer and more rapid manner compared
with no RLN monitor (15). Radiofrequency ablation may also
be a suitable alternative method for patients with a combina-
tion of thyroid tumor and airway obstruction. Radiofrequency
ablation has been reported to be a valid and safe approach for
the treatment of benign thyroid nodules with airway obstruc-
tion (16). However, ablated thyroid nodules demonstrate a
gradual reduction in size over several months, and edema and
the resulting increase in tumor volume can occur immediately
following radiofrequency ablation (17,18).

Owing to the potential for multiple complications to arise
from the placement of a stent, its removal is necessary in
patients with a benign goiter. A silicon stent is easy and safe
to remove under endoscopy (8). However, endotracheal intuba-
tion is challenging to perform due to potential migration of the
stent (8). Once a metallic stent is retained inside the patient for
a long period, it is difficult to remove due to the migration of
the stent and granulation tissue formation (8). The stent can
be removed either by destruction and removal of the wires
using an endoscopic procedure or it can be removed using an
open surgery. In the present study, the metal stent could not

be removed in a radiological suite. There are two potential
reasons for the initial failure of stent removal. First, the shape
of the stent may be altered when the pressure induced by the
large goiter decreases after thyroidectomy (19,20). Second,
epithelialization in conjunction with granulation tissue forma-
tion around metal stents can cause the stent removal to be
challenging (19,20). Stents are mucosalized within one month
of placement (21). Therefore, stents require deconstruction and
gradual removal. However, an additional problem that could
be encountered is tracheomalacia, which may be induced
in response to compression by the enlarged goiter (22). The
tracheomalacia could induce collapse in the area of trachea.
In this condition, the patient is unable to breathe. To avoid this
condition in the present study, the trachea with malacia was
sutured to the surrounding tissues, such as platysma myoides.
In addition to adhering to the surrounding tissue, the trachea
muscles exhibiting tracheomalacia could maintain the tracheal
diameter independent of the stent. The duration required for
the reduction of edema could be 3 months, and the reoperation
may have reduced the complications of thyroidectomy (23).
Therefore, 3 months after the stent was placed, a second
surgery was performed in which the stent was removed.

In conclusion, airway obstruction induced by a benign
goiter is rare, and the prompt restoration of pulmonary ventila-
tion is a necessity in such cases. Stent placement for airway
stenosis could provide significant palliation to allow for
further intervention measures, such as thyroidectomy, which
could help to successfully manage this condition.
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