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Abstract
Anchoring bias is the tendency to pursue only the most salient feature, which can lead to closed-minded
thinking in the early stage of the diagnostic process. Wheezes are one of the most frequent chief complaints
and highly likely to become an anchoring bias. We described a patient initially receiving a diagnosis of
asthma after presenting with persistent wheezes; however, there was no improvement upon treatment for
asthma and eventually, an anterior mediastinal mass was found. The patient’s respiratory condition
suddenly deteriorated when he was placed in a prone position and eventually extracorporeal membrane
oxygenation (ECMO) was introduced. We must recognize the danger of anchoring bias with any symptoms. A
wheezing patient with an atypical clinical course should undergo further investigations, given the possibility
of other etiologies such as a mediastinal tumor. In addition, we have to pay close attention to the patient’s
position when a mediastinal tumor is suspected.
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Introduction
Anchoring bias is the tendency to pursue only the most salient feature, which can lead to closed-minded
thinking in the early stage of the diagnostic process [1]. Since wheezes are one of the most frequent chief
complaints in the pediatric emergency department [2] and usually most of them are caused by respiratory
infection and asthma [3], it is highly likely to become an anchoring bias. We described a patient initially
receiving a diagnosis of asthma after presenting with persistent wheezes caused by a mediastinal tumor and
finally found to be suffering from respiratory distress due to the gravitational compression of the trachea
and vessels.

Case Presentation
The patient is a two-year-old boy with no past medical history. Two weeks prior to admission, he developed
wheezing and cough and was examined by his family physician. His condition was diagnosed as asthma,
although his symptoms did not improve with inhaled β-agonist. His symptoms gradually exacerbated three
days prior to admission. On the day of admission, he was referred to a nearby hospital because he showed
respiratory distress with chest retraction and wheezing. On arrival, his SpO2 level was 92% on room air, and

he had chest retraction and wheezing. Oxygen administration was immediately initiated. However, his
symptoms deteriorated in the supine position when physicians tried to obtain intravenous access. A chest X-
ray in the standing position revealed an enlarged mediastinal shadow (Figure 1).
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FIGURE 1: Chest X-ray
Chest X-ray shows expanded mediastinal shadow. This is the first chest X-ray taken.

Laboratory data were as follows: white blood cell count 274,000/µL, hemoglobin 9.0 g/dL, platelet count
3,600/µL. The results of venous blood gas analysis were as follows: pH 7.08, PCO2 60.7 torr, lactate 7.2

mmol/L, base excess -14.0 mEq/L. Heart failure was suspected due to the enlarged mediastinal shadow and
he was transferred to a regional tertiary care hospital. Vital signs on arrival were as follows: heart rate of 160
beats per minute and SpO2 of 96% on room air. Physical examination revealed he had modest respiratory

distress and both inspiratory and expiratory wheezing. The patient was placed in a lateral position to
improve his respiratory condition. The chest contrast-enhanced computed tomography showed a large
anterior mediastinal mass (Figure 2).
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FIGURE 2: Contrast-enhanced CT of chest
Contrast-enhanced CT of the chest reveals an anterior mediastinal tumor measuring 114×74×97 cm.

It also showed narrowing of the trachea, bronchi deviated posteriorly, and distended bilateral internal
jugular veins resulting from compression of the superior vena cava by the mass (Figures 3, 4).
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FIGURE 3: Contrast-enhanced CT
The trachea distal to the intubation tube collapsed due to compression by the tumor.
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FIGURE 4: Contrast-enhanced CT
Internal jugular veins are distended due to the compression of the superior vena cava.

Lymphoma, thymoma and leukemia were considered as differential diagnoses for anterior mediastinal
tumor. Among these differential diagnoses, leukemia was strongly suspected based on the result of blood
test. Therefore, bone marrow aspiration was performed to confirm the diagnosis. During bone marrow
aspiration, SpO2 level dropped to 88% and the heart rate also gradually decreased to 58 beats per minute in

the prone position. His heart rate was restored after cardiopulmonary resuscitation for three minutes, and
endotracheal intubation and mechanical ventilation were introduced. Even under mechanical ventilation,
pulmonary function was impaired due to the compression of the trachea and bronchi by the tumor. He was
transferred to a tertiary care center for the management of respiratory failure by extracorporeal membrane
oxygenation (ECMO). As the tumor was found to have originated from T-cell acute lymphoblastic leukemia
according to the result of bone marrow aspiration, chemotherapy was initiated. On the fifth day of
admission, ECMO treatment was discontinued and high flow nasal cannula (HFNC) was introduced. On the
ninth day of admission, HFNC was terminated and the patient was shifted to oxygen administration only.
The mediastinal tumor had shrunk over time. He continues to be on chemotherapy without any sequelae.

Discussion
We described a patient initially receiving a diagnosis of asthma after presenting with persistent wheeze;
however, there was no improvement upon treatment for asthma and eventually an anterior mediastinal
mass was found originating from T-cell acute lymphoblastic leukemia. The patient’s respiratory condition
suddenly deteriorated when he was placed in a prone position and eventually ECMO was introduced due to
severe cardiopulmonary complication, despite invasive mechanical ventilations. In this case, we learned the
following two important clinical points: the danger of anchoring bias when assessing a wheezing patient
and paying special attention to the patient’s position when we see a patient with a suspected mediastinal
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mass.

Regarding the first clinical point, physicians must recognize the danger of anchoring bias, which is one of
the most frequent diagnostic biases [4]. Anchoring bias is the tendency to pursue only the most salient
feature, which can lead to closed-minded thinking in the early stage of the diagnostic process [1]. This could
also lead to misdiagnosis and eventually result in a life-threatening condition. In fact, wheezing is one of
the most frequent chief complaints in the pediatric emergency department [2] and usually most of them are
caused by respiratory infection and asthma [3]. It is therefore highly likely to become an anchoring bias, such
as in this case. The patient was treated as asthma for more than one week despite being unresponsive to the
treatments such as inhaled β-agonist and his condition was finally diagnosed as a large mediastinal mass
compressing the trachea and bronchi. Aside from asthma and respiratory infection, wheezing is also caused
by heart failure [5], foreign body aspiration, vascular ring, and rarely triggered by a mediastinal mass [6].
Chest X-ray should be considered when a patient with wheezing is unresponsive to the treatment for asthma
or the symptoms are persistent. Chest X-ray was reported to have a high sensitivity of 97% for detecting
mediastinal mass [7]. Although it is not recommended to routinely obtain a chest X-ray for a patient with
the first episode of wheezing when the diagnosis of bronchiolitis or asthma is clear [8], it should be done
when the clinical course is complex or the diagnosis is unclear. Chest X-ray could be helpful to detect not
only a mediastinal tumor, but also to obtain findings of heart failure or atelectasis. It is crucial to identify a
patient with wheezing caused by a mediastinal mass as early as possible because this can lead to fatal
cardiopulmonary complications [9,10]. Learning about and recognizing cognitive biases is definitely the very
first step in order to avoid a diagnostic error.

Regarding the second clinical point, physicians must be careful of the patient’s position when we see a
patient with suspected mediastinal mass because serious cardiopulmonary complications may occur as a
result of gravitational extrinsic compression of the airway and major vessels [11]. There are case reports
about patients suffering serious cardiopulmonary complications due to a large mediastinal mass [9,10,12]. To
date, the management of patients with a mediastinal mass for general anesthesia has been well established
[13]. Even before general anesthesia, careful preoperative risk assessment including determining the most
comfortable position for the patient is recommended, especially for infants [14]. Although the risk evaluation
and management of a patient with suspected mediastinal mass in the emergency department setting has not
been well studied, it is obvious that physicians have to pay special attention to the patient’s position.

Conclusions
In conclusion, we must recognize the danger of anchoring bias when assessing wheezing. A wheezing
patient with an atypical clinical course and a poor response to asthma treatments should undergo further
investigations, such as chest X-ray, given the possibility of other etiologies such as a mediastinal tumor
aside from asthma and respiratory infection. In addition, we have to pay close attention to the patient’s
position when a mediastinal tumor is suspected because the respiratory condition can dramatically
deteriorate due to the gravitational compression of the trachea and vessels.
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