Case Report

258

Airway Obstruction by a M etastatic M ediastinal Tumor
During Anesthesia

Sheng-Huan Chen, MD; Jee-Ching Hsu, MD, PhD; Ping-Wing Lui, MD, PhD;
Chih-Hung Chent, MD; Ching-Yue Yang, MD

A case of low back pain syndrome was diagnosed due to spinal metastasis with
unknown primary origin. During anesthesia for surgical stabilization, unexpected airway
obstruction occurred after endotracheal intubation. Fiber-optic bronchoscopic examination
showed narrowing of the trachea and main bronchi caused by extrinsic compression. After
administration of neostigmine to reverse neuromuscular blockade, the patient resumed spon-
taneous breath. Airway obstruction was relieved thereafter. The extrinsic lesion was diag-
nosed as mediastinal lung cancer. The mechanism and management of this airway compro-
mise caused by mediastinal tumor is discussed. (Chang Gung Med J 2005; 28; 258-63)
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Accordi ng to their anatomical location, an anteri-
or mediastinal tumor could compress the heart,
large vessels (principally superior vena cava), tra-
chea, or main bronchi.*? Several researchers have
described cases with anterior mediastinal masses,
either symptomatic or asymptomatic, who developed
life-threatening airway obstruction after endotracheal
intubation for general anesthesia.®® Most of the
cases were neoplasms of lymphocytic origin. We
present a patient with undetected lung cancer who
developed a severe airway obstruction during induc-
tion of general anesthesia for surgery on a vertebral
pathologic fracture. Airway patency was reestab-
lished immediately after administration of neostig-
mine to reverse muscle blockade and resume sponta-
neous breathing. This case reminds us of the life-
threatening situation for a mass lesion located at
anterior mediastinum.

CASE REPORT

A 42-year-old woman suffering from low back

pain with radiculopathy for a few months was diag-
nosed with a pathological fracture of the 4" vertebral
body of the lumber spine. She was quite well before
the operation without any other systemic diseases.
Metastatic lesion was considered but the primary site
could not be found. Examination results of the breast
and reproductive tract were all normal. Multiple
myeloma has been suggested but the laboratory data
did not confirm this diagnosis. In order to release her
symptoms, surgical decompression and instrumental
fixation were arranged.

During the pre-anesthesia visit, the patient
appeared well without any respiratory problems.
Vital signs were stable on arrival in the operating
room including a blood pressure of 143/87 mmHg,
pulse rate of 98 beatsmin, and a regulatory respira-
tory pattern. The routine pre-operative laboratory
examination results were all within normal ranges.
Chest X-ray demonstrated a patch infiltration on the
right upper lung field without specific diagnosis
(Fig. 1). After pre-oxygenation with 100% O: for
approximately 5 minutes, anesthesia was induced
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Fig. 1 Chest X-ray shows patchy infiltration of the right
upper lung zone.

with 200 x g fentanyl and 300 mg thiopental.
Muscle relaxation was achieved using 40mg atracuri-
um. Endotracheal intubation with a 7.0-mm (internal
diameter) cuffed tube was then performed under
direct laryngoscopy without any difficulty. After
intubation, anesthesia was maintained with 3%
sevoflurane and 100% oxygen. However, high resis-
tance was encountered when applying positive con-
trolled ventilation. Auscultation disclosed no breath-
ing sounds on the right lung and faint breathing
sounds with wheezing on the left lung. Initialy, bro-
chospasm was suggested. Therefore, 200 mg gluco-
corticoid and 250 mg aminophylline were given
intravenously. Because of the persistence of high air-
way pressure, we considered examining the airway
by fiber-optic bronchoscope through the endotra-
cheal tube. Narrowing of the lower portion of the tra-
chea, near-total occlusion of the right main bronchus
and partial occlusion of the left main bronchus,
which were probably due to extrinsic compression,
was demonstrated (Fig. 2). Ventilation in the face of
such severe airway obstruction appeared inadequate
because of the significant retention of carbon dioxide
(end tidal CO2: 60 mmHg) and decreased oxygen sat-
uration (Sa0z: 92%), despite the 100% concentration

Fig. 2 Fiber-optic bronchoscopy showing near-total occlusion of the right main stem bronchus and partial occlusion of the left
main stem bronchus. Thereis no intrinsic tumor found in the right main bronchus.
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of inspiratory oxygen that was given. It was deter-
mined that the patient could not tolerate the situation
and the anesthesia was interrupted immediately.
Then, the neuromuscular blockade was reversed with
1.5 mg neostigmine and 0.8 mg atropine, and the
administration of inhalational anesthetic was ceased.
Subsequently, the airway pressure began to drop
down, and retention of carbon dioxide and low oxy-
gen saturation also improved. The operation was
cancelled for further evaluation of the lesion of the
airway. After resuming spontaneous breathing, the
patient fully awoke and was extubated smoothly
without any complication. The post-anesthesia
course was uneventful. Subsequent computerized
tomographic scan (CT) showed the existence of lung
cancer in the right upper lobe with invasion to the
mediastinum (Fig. 3). The tissue biopsy proved squa-
mous cell carcinoma.

Fig. 3 Computerized tomographic scan of the thorax show-
ing tumor invading the mediastinum compressing the trachea
and main bronchi.

DISCUSSION

The patient presented with back pain syndrome
which was suggested to be a metastatic spinal lesion.
Although she did not have respiratory symptoms
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before anesthesia, unexpected high airway resistance
was found when positive pressure ventilation was
applied after uneventful endotracheal intubation.
Fiber-optic bronchoscopic examination reveaed tra-
cheal and bronchial narrowing with extrinsic mass
compression. Finally, lung cancer was diagnosed.

This case was unusual since airway compression
occurred after a successful endotracheal intubation.
In fact, the patient was asymptomatic before her
operation. However, significant obstruction after
induction of anesthesia occurred. During sponta-
neous respiration while awake, the pleural pressureis
markedly negative compared with the airway pres-
sure. This transpleural pressure gradient tends to
increase the airway diameter and minimize the
effects of intrathoracic airway obstruction. After the
patient was anesthetized for intubation, the distend-
ing pressure gradient was lost and the effect of the
extrinsic airway compression became greater. On the
other hand, relaxation of the bronchial smooth mus-
cle using general anesthetics or muscle relaxants
might induce greater compressibility of the extrinsic
mass of the large airways. That is the reason the
patient was difficult to ventilate after anesthesia.
Positive pressure ventilation may also further worsen
airway obstruction. Therefore, in patients with medi-
astinal masses, spontaneous breathing is better than
positive pressure mechanical ventilation for main-
taining airway patency. Sibert et al. presented a
patient with anterior mediastinal mass and critical
airway compromise who was allowed to maintain
spontaneous ventilation throughout general anesthe-
siafor athoracotomy.® Our patient also showed sim-
ilar circumstance. Therefore, when confronting air-
way obstruction caused by a mediastinal mass, it is
better to discontinue positive pressure mechanical
ventilation and resume spontaneous breathing as
soon as possible.

In the bronchial tree of a healthy person, the tra-
chea and first few generations of bronchi are the
major sites of the airway resistance. As the airway
muscles contract, they narrow the bronchioles but
gtiffen the large bronchi, thereby increasing the expi-
ratory flow rate. When these muscles are relaxed, the
maximum expiratory flow rate decreases because of
the increased compressibility of the large airways.
This may lead to airway obstruction in the situation
of airway narrowing by external mass compression.?
Gordon et al. also stated that the trachea restricted by
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a tumor may collapse and yield complete airway
occlusion if the action of the voluntary respiratory
muscles are paralyzed during induction of anesthe-
sia® Therefore, in the principle for treatment of this
airway situation, muscle relaxants will exacerbate the
airway occlusion and should be reversed as soon as
possible. Our patient showed that airway pressure
decreased and obstruction relieved subsequently after
discontinuing inhalational anesthetics and reversing
neuromuscular blockade. Auscultation then revealed
symmetric breathing sounds without abnormalities.
These changes appeared dramatically almost within
10 minutes, indicating the methods are effective in
the treatment of airway compression by mediastinal
tumor.

The most common anterior mediastina tumor is
lymphoma.® Metastatic lung cancer invading the
mediastinum and inducing airway occlusion is less
seen. High airway pressure after successful endotra-
cheal intubation could result from bronchospasm,
incidental intrabronchial intubation, foreign bodies,
lung diseases with poor compliance, tension pneu-
mothorax, or anterior mediastinal masses. Some of
these entities are medical emergencies. Quick differ-
ential diagnosis using bronchoscopic examination is
indicated. When high airway pressure occurred in
our patient, it was fortunate that we quickly found
extrinsic tracheobronchial compression using bron-
choscopic examination early before any severe insta-
bility of vital signs ensued. Under certain circum-
stances, it is possible to bypass an upper airway
obstruction by stenting a longer endotracheal tube to
pass the obstructed region.¢® We did not have to do
s0. Since the compression was at the bronchial level,
general endotracheal tube was difficult to pass
through. In addition, we did not have any informa-
tion about the length and extend of airway narrow-
ing. If this procedure had failed, edema or hemor-
rhage of the airway mucosa would have further exac-
erbated the airway occlusion.

This patient initially presented with back pain
syndrome without complaining respiratory problems.
This may be demonstrated by the lack of any
extreme respiratory exertion when developing back
pain. Indeed, the patch infiltration of the chest x-ray
should be further studied in this case. However, it is
still easily missed in the diagnosis of mediastinal
lesion. Chest (CT) should be arranged because it
shows a more accurate view than chest x-ray in dis-
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closing lung lesions. It is aso valuable in disclosing
the length and extent of airway involvement.® This
case again demonstrates the importance of complete
examination of medical history, symptoms, signs,
and radiography when confronting a patient with
cancer metastasis without known primary origin. If
the airway compression had been recognized pre-
operatively, a series of examinations would have
been arranged to clarify their effects on the car-
diopulmonary systems. Patients with mediastinal
masses are at grave risk to receive general anesthe-
sia. Alternative treatments other than surgery for the
pathological fracture should be advocated. The per-
formance of the procedure under local anesthesia
technique should be a priority.¢ If general anesthe-
siais necessary, it is possible to arrange chemothera-
py, radiotherapy or palliative stent to release airway
compression first.Gw

In summary, we present this case to demonstrate
that airway compromise can occur in patients with
anterior mediastinal masses after induction of gener-
al anesthesia even without any respiratory symptoms
pre-operatively. The importance of complete pre-
anesthesia evaluation was emphasized. It should be
noticed that mediastinal masses should be included
in the list of differential diagnosis when high airway
pressure occurs after successful endotracheal intuba-
tion. When confronted with airway obstruction
caused by mediastinal masses during anesthesia,
immediately disrupting the surgery, ceasing the
inhalational anesthesia, reversing the action of mus-
cle relaxant and resuming spontaneous ventilation
may be helpful in the treatment of the airway
obstruction. Early recognition and prompt manage-
ment is essentia in successfully handling this poten-
tialy life-threatening situation.
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