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Adequate maintenance of body temperature during general anesthesia is necessary for
safety. Generally, esophageal temperature probe is commonly used in practice for mea-
suring core temperature because of its reliability and feasibility. Proper placement of
esophageal temperature probe is important to avoid complications. In this case report,
we describe our experience with a patient undergoing lobectomy of the lung in whom
the esophageal temperature probe that was misplaced into the right intermediate bron-
chus was accidentally cut. This case highlights the need to carefully assess correct posi-
tion of the temperature probe, especially in patients undergoing one-lung ventilation.
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Adequate maintenance of body temperature during gen-
eral anesthesia is necessary for patients’ safety. Perioperative
thermal disturbance can cause numerous adverse outcomes
such as wound infection, coagulopathy, delayed postanes-
thetic recovery, and prolonged hospitalization [1-3]. Core
temperature can be accurately monitored at the tympanic
membrane, distal esophagus, nasopharynx, and pulmonary
artery [4]. Generally, esophageal temperature probe is used
because of its reliability [5] and feasibility in practice. Liu et
al. [6] suggested that esophageal temperature is more reli-
able than tympanic temperature during thoracotomy. Proper
placement of esophageal temperature probe is important
to avoid unwanted complications: inadvertent temperature
reading, airway irritation, and serious hypoxemia [7-9].

Herein, we reported a rare complication involving esopha-
geal temperature probe which was misplaced into the right
intermediate bronchus and accidentally cut in a patient un-

dergoing lobectomy of the lung.

CASE REPORT

A 79-year-old man (height 163 cm, body weight 63 kg) was
scheduled to undergo middle and lower bilobectomy of the
right lung through video-assisted thoracic surgery. The pa-
tient was diagnosed with adenocarcinoma of the right middle
lobe. Chest radiographic examination before surgery re-
vealed a 3-cm sized mass-like lesion at the right middle lobe
bronchus with distal segmental atelectasis; pulmonary func-
tion test showed normal results; and systemic positron emis-
sion computed tomography showed no metastasis except in
the right lung.

On entrance into the operation room, patients’ intra-
arterial blood pressure, electrocardiography, pulse oximetry,
end-tidal CO,, and central venous pressure were monitored.
Temperature of the operation room was set at 25°C and
breathing circuit was automatically heated and humidified.
After induction with propofol and remifentanil through tar-
get-controlled infusion, the trachea was intubated with 37 Fr
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double lumen endobronchial tube followed by assessment of
proper positioning of the tube through fiberoptic bronchos-
copy. The patient’s position was changed from supine to left
lateral decubitus; subsequently, position of the endobron-
chial tube was reconfirmed through use of fiberoptic bron-
choscope. An esophageal temperature probe (12 Fr probe,
Meditop Co., Ltd., Korea) was inserted through the mouth
with relative ease despite slight resistance at the oropharynx.
Audible heartbeat and lung sound were detected through
ear pieces located approximately 30 cm inside from the up-
per lip. The sounds were similar to that in other cases with
temperature probe placement in the esophagus. At that time,
body temperature was 36.2°C and there was no change of the
peak airway pressure, tidal volume, and oxygen saturation. At
mid duration of surgery, when the right intermediate bron-
chus was cut, the body temperature reading was suddenly
interrupted and temperature probe showed no movement
which suggested that it was fixed or anchored. After few min-
utes, little amount of blood was observed in the lumen of the
temperature probe following passing of blood through the
tracheal lumen of the opened endobronchial tube. Attempt
was made to check the bronchus under fiberoptic bronchos-
copy, however, it was difficult due to persistent bleeding. The
surgeons were informed about the complication, and foreign
body was detected within the right bronchus. The foreign
body was fixed at the resection margin of the right interme-
diate bronchus and was identified as a portion of severed
temperature probe. Remnant of the temperature probe was
found in the removed lobe. It was assumed that the tempera-
ture probe, which was inserted into the right intermediate
bronchus, was cut and sealed within the bronchus. The bron-
chus was cut again at a more proximal site so as to remove
the incomplete resection margin caused by the temperature
probe tip, and the remaining portion of the temperature
probe was removed through the trachea. The remaining op-
eration was uneventful and thoracic paravertebral block was
performed to reduce postoperative pain at the end of surgery.
Total length of the removed temperature probe was not dif-
ferent from that of the intact temperature probe (Fig. 1) and
no remnant was detected on acquired chest radiographic
images. The patient was extubated and transferred to the
intensive care unit. There were no adverse symptoms such
as hoarseness after extubation. The patient was discharged

uneventfully at 10-days post-surgery.
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DISCUSSION

Central thermoregulatory system is changed in patients un-
der general anesthesia. Vasodilatory properties caused by an-
esthetic drugs induce core-to-peripheral thermal redistribu-
tion, which is the main cause of intraoperative hypothermia.
Moreover, anesthetics induce ineffective thermoregulation,
and exposure to cold environment in the operating room,
and evaporation from surgical sites can cause hypothermia.
Therefore, core temperature monitoring should be required
in patients undergoing general anesthesia that exceeds 30
minutes duration to detect occurrence of inadvertent hypo-
thermia or hyperthermia; consequently, adverse complica-
tions related to thermal disturbance may be prevented [10].

Core temperature measurement should reflect tempera-
ture of the organs that are highly perfused such as the brain
or myocardium. Stone et al. [11] demonstrated that the
nasopharynx, distal esophagus, and pulmonary artery are
the most reliable sites to monitor intraoperative core tem-
perature. Core temperature measurement at the pulmonary
artery is the most accurate method in clinical setting, how-
ever, it is an invasive procedure. The nasopharynx and distal
esophagus can be approached easily in comparison with the
pulmonary artery; however, temperature probe at both sites
should be carefully placed in close proximity to the internal
carotid artery [12] and the lower border of the left atrium [13],
respectively. In this case, we used esophageal temperature
probe because of its ease of use and inexpensive disposable
material property. Generally, esophageal temperature probe
can be inserted into the esophageal orifice blindly at optimal
depth of probe tip of 24 cm below the corniculate cartilages

Fig. 1. The total length of the removed temperature probe was not dif-
ferent from a normal temperature probe.
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Misplacement of temperature probe

(lower fourth of the esophagus) in adult patient under anes-
thesia [14]. Usage of esophageal temperature probe is also
helpful to facilitate proper auscultation of heart sound with
stethoscope.

Correct placement of temperature probe is important to
reflect accurate core temperature. Esophageal temperature
probe should be positioned at the level of the pericardial sac
to indicate myocardium temperature [15]. Due to acoustic
property of esophageal temperature probe facilitating detec-
tion of heart sound, it is relatively convenient to place the
probe within optimal region of contiguity between the heart
and esophagus. In addition, the distal esophagus affords
reliability to monitor core temperature because it is not influ-
enced by extreme airway cooling [5]. However, malposition
of the esophageal temperature probe can result in incorrect
core temperature readings, and cause airway complications
such as bronchospasm [8] and hypoxemia [9] due to acci-
dental tracheal misplacement. Signs related to misplacement
of probe into the trachea or bronchus include diminished
heart sound and higher intra-cuff pressure requirement to
seal the endotracheal tube; however, these signs may be
subtle. Breathing sounds could be equal bilaterally and the
healthy lung might tolerate the impediment. Thus, tracheal
insertion of esophageal temperature probe may be over-
looked and go undiscovered during surgery. In this case, we
did not perceive sign of accidental bronchial insertion of the
temperature probe because the heart sound was well heard
through the esophageal stethoscope, and body temperature
was judged appropriate (36.2°C) without unexpectedly low
temperature reading. In addition, there were no hypoxemia
and intrapulmonary pressure change after probe insertion.
Moreover, since the right lung was not ventilated during sur-
gery, possibility that the temperature probe was placed in the
right bronchus was overlooked.

Misplacement of esophageal temperature probe into the
trachea or bronchus can impose risk of pulmonary aspiration
of pharyngeal secretions or inadequate ventilation caused
by imperfect cuff seal, as well as life-threatening airway
problems. Therefore, assessment of proper positioning of
the temperature probe is necessary to avoid these adverse
events. Radiographic verification may be the most definitive
method [7]; however, it is not convenient and is time con-
suming. Possibility of temperature probe position at the level

of the trachea or bronchus may be confirmed by means of
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fiberoptic bronchoscopy. However, we inserted the tempera-
ture probe blindly with the patient in the left decubitus posi-
tion after identification of correct position of double lumen
tube through fiberoptic bronchoscopy; therefore, malposi-
tion was not suspected until the body temperature reading
was interrupted and blood was observed in the temperature
probe. Despite absence of signs associated with malposition
of esophageal temperature probe, optimal site confirmation
through fiberoptic bronchoscopy might be recommended
in patient undergoing one-lung ventilation. In addition, to
monitor degree of redistribution of hypothermia, insertion of
temperature probe immediately after induction of anesthesia
in patient under supine position may have been preferable to
that after rotation to lateral decubitus position.

In conclusion, accurate insertion of esophageal tempera-
ture probe and careful assessment of correct temperature
probe position is needed, especially in patients undergoing

one-lung ventilation.
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