Case Report
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ABSTRACT

A number of options exist for patients with anticipated difficult intubation
on account of a retrosternal goiter compressing on the trachea. The chosen
technique(s) to secure the airway in this delicate situation often depends on the
location and degree of airway obstruction, available resources/facilities, and
an anesthetist’s experience and preferences. We report the case of a 68-year-old
woman with severe airway obstruction from a retrosternal goiter coming for total

thyroidectomy. Airway management started with an awake fiber-optic intubation,
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proceeded to a tracheostomy and finally to use of a rigid bronchoscope following
failure of the earlier techniques to achieve adequate ventilation.
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INTRODUCTION

oiter is known to be endemic in some developing
gnations, particularly in regions where iodine
eficiency is likely. The prevalence of endemic goiter
in Nigeria is put at 1%-23%.[" Late presentation in
resource-poor settings means there is an increased
likelihood of having to deal with a large goiter which
may be compressing on the airway. Majority of these
cases do not present significant difficulty during tracheal
intubation. The incidence of difficult intubation in
patients with goiter has been reported to range from
2% to 12.7%, whereas failed intubation occurs in
0.3%—-0.5% of cases.’) In Northern Nigeria, Olusomi
et alB® reported incidences of difficult intubation and
failed intubation of 13.6% and 1.6%, respectively.

For patients having tracheal compression from their
goiter, commonly utilized airway management techniques
include routine laryngoscopy and intubation, awake
fiber-optic intubation (AFOI), and tracheostomy when
feasible.*¢! Although usually included in the airway
management plan, rigid bronchoscopy is rarely needed.

CASE REPORT

A 68-year-old woman with body mass index of
34.88 kg/m?* (102 kg, 171 c¢cm) presented to our hospital
with a 5-year history of anterior neck swelling and
a progressively worsening breathlessness of 2-year
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duration. She had presented 8 months earlier but
defaulted before she could be scheduled for surgery.

Breathlessness was worse on lying down, and she
occasionally had acute exacerbations in breathlessness.
She was not previously known to be asthmatic, and such
exacerbations were poorly responsive to nebulization
with salbutamol. Breathlessness became distressing a
week before the presentation. There was an associated
history of dysphonia but no history suggestive of
thyrotoxicosis. The patient is a known hypertensive of
25 years’ duration regular on medications. She had no
history of surgery or exposure to anesthesia.

On examination, we found an elderly woman in
semi-recumbent position, dyspneic at rest, and on
oxygen (O,) supplementation by nasal prongs at 4 L/min.
The patient was not pale and not cyanosed. A firm lower
anterior neck mass measuring 6 cm by 4 cm was noted.
It was possible to get above but not below the mass.
Her respiratory rate was 34 cycles/min, with trachea
deviated to the left. There was adequate mouth opening,
Mallampati score was 2, and thyromental distance
was 8 cm. There was globally reduced air entry with
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generalized inspiratory and expiratory rhonchi. Oxygen
saturation was 96% (84% before commencement of O,).
Her heart rate was 106 beats/min and blood pressure of
140/80 mmHg.

Blood counts were normal, but electrolyte check revealed
a potassium level of 3.3 mmol/L (normal 3.5-5.0 mmol/L,
corrected to 4.0 mmol/L preoperatively) and HCO, — of
30 mmol/L (22-26 mmol/L). Arterial blood gas was
not available. Thyroid function test showed T4 of 16.7
pmol/L (12-22 pmol/L), T3 of 3.0 pmol/L (3.1-6.8
pmol/L), and Thyroid Stimulating Hormone (TSH) of
1.43 mU/L (0.27-4.2 mU/L). Electrocardiogram (ECG)
and echocardiography were essentially normal.
Spirometry showed a forced expiratory volume in 1
s (FEV1) of 0.93 L, forced vital capacity (FVC) of
4.04 L, and FEVI/FVC of 23%, an indication of severe
airway obstruction.

Chest radiograph showed a huge mediastinal mass
with a leftward deviation of the trachea and downward
displacement of the heart [Figure 1a]. There were bilateral
lower lobe patchy opacities with prominent hilar markings.
Computed tomography of the neck and chest revealed
a huge soft-tissue mass extending from the root of the
neck into the posterior mediastinal region at the level of
the tracheal bifurcation. The mass is seen displacing the
trachea to the left and compressing on it [Figure 2].

The patient was counseled for AFOI and possible
tracheostomy as a backup plan should the initial
attempts at securing her airway fail. Consent was
obtained accordingly, and she was fasted for 8 h. An
appropriately sized double-lumen tube was not available,
so nonkinkable endotracheal tubes (ETTs) of different
sizes were gotten instead.

The patient was taken to the theater for surgery 3 days
after the presentation. Two large bore cannulae were
inserted, and intravenous glycopyrrolate 0.2 mg,
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Figure 1: (a) Preoperative chest radiograph showing mediastinal mass
with tracheal deviation to the left. (b) Postoperative radiograph showing
centralized trachea. Sternotomy wire in situ

dexamethasone 8 mg, and ranitidine 50 mg were given
as premedication. Routine monitors (ECG, Non-invasive
blood presssure (NIBP), pulse oximeter, and temperature
probe) were attached and baseline values obtained.
Oxygen supplementation was continued with the patient
in sitting position with SpO, ranging between 94% and
97%. An intraarterial line for continuous blood pressure
monitoring was also inserted under local anesthesia.

Following spraying of the nasal cavity and nasopharynx
with 2% xylocaine, awake fiber-optic nasotracheal
intubation was commenced with a size 6.5 mm LD
nonkinkable ETT. Intubation was successful; however, the
ETT stopped just above the level of obstruction proximal
to the carina. Air entry remained very poor bilaterally with
measured tidal volumes ranging between 100 and 150 ml.
Oxygen saturation remained stable at about 95% on FiO,
of 1 until the patient was sedated using sevoflurane at
2%; saturation promptly dropped to <90% necessitating
the discontinuation of inhalational agent.

After discussions between the anesthetist; ear nose,
and throat (ENT); and cardiothoracic team leaders,
it was agreed to do a tracheostomy in hope that
inserting an ETT through the tracheal opening
will allow for placement distal to the obstruction.
A tracheostomy was done by the ENT surgeon under
local anesthetic (1% lidocaine + adrenaline 1:200,000)
infiltration. Subsequently, the in situ nasotracheal
tube was withdrawn, and a new ETT inserted through
the tracheal stoma. However, all attempts to go beyond
the obstruction in the distal trachea proved abortive
despite using different sizes of ETT (7.0, 6.5, and
6.0 mm, respectively). Air entry remained very poor,
without improvement in oxygen saturation.

As a last resort, it was decided to utilize a rigid
bronchoscope. Anesthesia was deepened using
sevoflurane 5% and IV fentanyl 50 pg. A size §-mm
rigid bronchoscope was carefully inserted under direct
vision by the cardiothoracic surgeon. It went through
the narrowed portion of the trachea and was advanced
further until placed just above the carina. The breathing
circuit was then connected to the side port of the
bronchoscope and the patient ventilated through the
bronchoscope [Figure 3]. There was noticeable bilateral
chest expansion with improved air entry on auscultation.
Measured tidal volume was in the range of 300-350 ml,
and oxygen saturation promptly improved to 100% on
FiO, of 1. A throat pack was put in place to minimize
air leakage, and the patient’s teeth protected with gauze
around the bronchoscope.

With ventilation now adequate, an initial dose of 50 mg
suxamethonium was administered to assess the effect of
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muscle relaxation on the patient’s respiratory dynamics.
Satisfied that respiration remained optimal despite muscle
relaxation, a long-acting muscle relaxant, pancuronium
5 mg, was then given. Adequate analgesia was ensured
with intravenous morphine 5 mg, and maintenance of
anesthesia was with isoflurane as tolerated.

Surgery commenced with the ENT team dissecting
the anterior neck mass. The whole mass could not be
removed from a cervical approach, so the cardiothoracic
team performed a sternotomy to mobilize the mediastinal
part of the goiter. The resected thyroid mass, the larger
part of which was retrosternal, weighed 300 g [Figure 4].
The tracheostomy stoma was closed primarily. Oxygen
saturation remained satisfactory (98%—100%) throughout
the course of surgery.

At the end of the surgery, the throat pack was removed.
While the patient was still under anesthesia and
muscle paralysis, the rigid bronchoscope was gradually
withdrawn ensuring that ventilation remained feasible at
every point in time. Satisfied that there was no airway
collapse with the withdrawal of the bronchoscope beyond
the previously obstructed portions, the bronchoscope
was removed and the patient was intubated with a size
7.0-mm ETT. Saturation remained satisfactory with good
air entry bilaterally. Isoflurane was discontinued, and
neuromuscular blockade reversed with the administration
of neostigmine 2.5 mg and glycopyrrolate 0.4 mg.

Following adequate reversal of neuromuscular blockade
and awakening from anesthesia, the patient was
transferred on O, supplementation to the intensive
care unit (ICU) for postoperative observation. She was
said to have self-extubated about 4 h after the surgery
and was placed on O, by nonrebreathing facemask.
Saturation remained stable ranging between 98% and
100%. By the next day, the facemask was replaced with
nasal prongs which was well tolerated. However, further
attempts to completely wean off O, failed as the patient
persistently desaturated off O,. She was commenced on
physiotherapy and incentive spirometry.

Postoperative chest radiograph showed a centralized
trachea, widened mediastinum, and homogenous opacity
in the lower lobe of the right lung [Figure 1b]. Four
days after the surgery, the patient was discharged from
the ICU to the ward on O, by nasal prongs. She was
completely weaned off O, by 8 days postoperative and
discharged home on the 12% day after the surgery.

DI1SCUSSION

Majority of goiters, including those with retrosternal
extension, present no difficulty during endotracheal
intubation and ventilation. In a retrospective review

Figure 2: Neck and chest computed tomography scan showing
progressively narrowed trachea with the area of minimum trachea
diameter close to the carina

Figure 4: Excised 300 g retrosternal goiter

by Dempsey et al,! of 19 patients with massive
retrosternal goiters (three of whom had evident stridor)
for surgery, 18 had successful direct laryngoscopy and
intubation. Only one required an AFOI as a second
technique. All 19 patients were easily ventilated
following intubation. Nonetheless, airway management
in the setting of a massive retrosternal goiter could be
challenging with the potential for cardiorespiratory
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collapse. The reduction in or loss of muscle tone that
follows the administration of anesthetic agents or muscle
relaxants could convert a partial airway obstruction into
a complete obstruction that presents with inability to
ventilate by face mask.”®! Reduction in thoracic volume
as well as cephalad displacement of the diaphragm
following induction of anesthesia also brings about
changes in airway pressures that impact negatively on
ventilation in a patient with airway compression.®! The
resulting hypoxemia, if not promptly managed, may
have catastrophic outcomes.

Routine clinical airway assessment techniques such
as Mallampati score, thyromental distance, and lower
lip bite test, may prove useful in identifying patients
that would otherwise have a difficult laryngoscopy
and intubation. However, they provide no clue on
the likelihood of an ETT bypassing the compression
caused by a huge goiter. Radiologic investigations such
as computed tomography scan help identify the level
and degree of obstruction, offering a guide to the type
and size of ETT to use. In the patient under review,
the presence of dyspnea at rest, an FEV1/FVC ratio
of 23% and radiologic confirmation of severe tracheal
compression guided our choice of airway management
options. We considered induction of anesthesia and
muscle relaxation for direct laryngoscopy and intubation
to be quite risky and as such opted for safer alternatives.

The goal of airway management in this setting is to
maintain airway patency as much as possible while
selecting the airway management technique that would
most likely secure the airway at the first attempt. In
the presence of significant airway compression, many
airway experts opine that the induction of anesthesia
and muscle relaxation be delayed until after the airway
is secured.”’ In these group of patients, AFOI has been
touted as the safest method to secure the airway and
is very often the plan of the first choice.”? The risk of
aspiration and sudden airway collapse are minimized as
the patient remains awake until the airway is secured.
Backup plans are, however, necessary in the event of
failure to intubate or failure to bypass the obstruction
following AFOL.

Awake tracheostomy was feasible in the patient under
review as the goiter had a relatively small cervical
component. A similar approach was employed by
El-Dawlatly et al.,' where an awake tracheostomy
was done following previously failed AFOI attempts.
In the patient under review, passing the ETT through a
tracheostomy stoma allowed for adequate ETT length to
reach the level of obstruction. Sajid and Rekha!'” found
that patients with goiter having trachea compression
still had an easy passage of normal-sized ETT.

Even among four adult patients with critical trachea
compression (minimum trachea diameter <5 mm), three
were successfully intubated with normal-sized (7 mm)
ETTs, whereas the last one required a 6-mm ETT. This
was, however, not the case in our patient suggesting that
the compression was less readily displaceable. Softening
of an ETT by wet heating makes it more pliable, but
there is a dearth of literature on its use in the setting of
severe airway obstruction. However, softened tubes are
generally more prone to kinking and collapse, further
worsening ventilation in both instances.

Rigid bronchoscope has always had a place in the
management of difficult airways, including difficulty
caused by mediastinal masses.''"! In a compilation of
expert opinions on difficult airway management in
a patient with retrosternal goiter, seven out of eight
airway management experts chose rigid bronchoscopy
as a backup plan.”! Although rarely required, occasional
cases of very challenging airways like ours justify its
continued inclusion in the airway management plan.

CONCLUSION

Airway management in patients with massive retrosternal
goiter could be challenging, requiring vital input, from
planning to execution, from a multidisciplinary team
including anesthetists, ENT, and cardiothoracic surgeons.
Adequate preparation for multiple airway techniques
must be made. Rigid bronchoscopy remains a useful
alternative technique for managing a difficult airway
in retrosternal goiters and should be part of the airway
management plan.
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