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Successful Double-lumen Tube Intubation in the Lateral Position
for a Patient with a Giant Superior Mediastinal Tumor
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Objective: Anesthetic management of patients with giant mediastinal tumors is challenging from the per-
spective of both cardiovascular and respiratory management, and airway assessment is important for both
concerns. We report the successful induction of general anesthesia and double-lumen tube intubation in the
right lateral position for a patient with a giant mediastinal tumor with tracheal compression, using pre-op-
erative chest radiograph imaging to minimize tracheal compression during induction.

Methods: A 41-year-old man required thoracoscopic giant superior mediastinal tumor resection. His trachea
was compressed and displaced because of the tumor. Because preoperative chest radiography revealed that
the tracheal diameter increased in the right lateral position, we chose this position for induction.

Results: Prompt and smooth intubation with a 35-Fr double-lumen tube (DLT) was achieved, and no adverse
events associated with intubation were encountered.

Conclusion: Safe and smooth induction with a DLT was performed owing to the perioperative chest radio-
graph imaging examination, which revealed the most advantageous position regarding minimal tracheal
compression.
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INTRODUCTION

Mediastinal mass syndrome remains an anesthetic
challenge that cannot be underestimated, and airway
assessment is important in the anesthetic management
of mediastinal tumor surgery [1-3]. We report a case
of anesthetic management with induction of general
anesthesia and double-lumen tube (DLT) intubation
in the lateral position for a patient in whom tracheal
compression and displacement due to a giant superior
mediastinal tumor improved in the lateral position.

MATERIALS AND METHODS

A 4l-year-old man with a height of 188 cm, weight
of 94 kg, and body mass index of 27 kg/m? was
scheduled for tumor resection via video-assisted tho-
racoscopic surgery for a superior mediastinal tumor
found by examination of shoulder pain. The patient
had a history of bronchial asthma and had been
taking inhaled and oral medications since the age
of 16 years. At the age of 16, thyroid cyst puncture
was performed under general anesthesia. The patient
experienced no dyspnea while sleeping; however, he
developed a cough 2 months prior to surgery. Chest
radiograph and thoracic computed tomography (CT)
revealed a superior mediastinal tumor (94.2 X 87.7 X
92.1 mm), with marked tracheal displacement by the
mass at the left posterior segment of the fourth to fifth
intercostal region. The smallest tracheal cross-sectional

area of the compressed portion of the trachea on chest
CT was 180 mm?, and the area constituted 58% of
the tracheal cross-sectional area at the left posterior
segment of the sixth intercostal region. In addition, the
minimum tracheal diameter on chest radiographs was
8.9 mm in the standing position and 10.6 mm in the
right lateral position. The tracheal deviation from the
midline was 18.6 mm in the standing position, and de-
viation improved in the right lateral position. Tracheal
pressure was relieved and improvement of the tracheal
displacement was observed in the right lateral position
(Fig. 1). No other abnormal findings were observed.

ANESTHETIC PLAN

Because tracheal diameter increased in the right
lateral position, this was the chosen position for induc-
tion of general anesthesia. Moreover, to confirm that
the tracheal diameter was maintained, we decided to
repeat and evaluate chest radiographs at each change
in position.

ANESTHETIC MANAGEMENT

On arrival in the operating room, the patient’s
blood pressure was 140/85 mmHg, heart rate: 86
beats/min, and oxygen saturation (SpO,): 94-5%. An
epidural catheter was placed at the Th 5/6 interverte-
bral level in the right lateral position under oxygen-
ation. We re-confirmed improved tracheal compression
and deviation in the right lateral position on chest
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radiographs and that there was no change in tracheal
diameter before inducing anesthesia. Induction of
general anesthesia was performed in the right lateral
position.

Under intravenous arterial pressure measurement,
fentanyl 100 pg and propofol 180 mg were adminis-
tered. Following confirmation of the feasibility of mask
ventilation, 90 mg of rocuronium was administered.
We then inserted a McGRATH™ MAC laryngoscope
(Medtronic, Minneapolis, MN, USA), and we prompt-
ly and smoothly intubated the patient with a 35-
Fr DLT (Shiley™ endobronchial tube with left-sided
polyurethane cuff; Medtronic). Subsequently, the head
of the DLT was placed in the left bronchus under the
guidance of a bronchofiberscope. No resistance was
observed when advancing the DLT.

After tracheal intubation, the position of the DLT
and the degree of tracheal displacement were con-
firmed by chest radiographs in the right lateral posi-
tion, in the supine position, and then in the left lateral
position (Fig. 2). Superior mediastinal tumor resection
via video-assisted thoracoscopic surgery was then per-
formed.

RESULTS

Under anesthetic maintenance with sevoflurane,
remifentanil, and ropivacaine (epidural injection),
surgery was completed without complications (surgical
duration, 3 h and 34 min; anesthesia duration, 5 h
and 37 min). The tumor was cystic and confirmed
histopathologically to be of thyroid origin.

Postoperatively, relief of the tracheal compression
was confirmed on chest radiographs (Fig. 3), and the
patient was extubated in the operating room. After
extubation, no symptoms of airway stenosis appeared,
and the patient was transferred to the intensive care
unit after confirming that his respiratory condition
was stable.

The patient’s respiratory status was monitored
continuously in the intensive care unit, and he was
transferred to the general ward the following day.
Chest radiographic findings when the patient left the
intensive care unit are shown in Fig. 4.

(c)

Fig. 1 (a) Pre-operative radiograph, standing position. (b) Pre-operative radiograph, right lateral position. (c) Pre-operative
radiograph, supine position.

DISCUSSION

Mediastinal mass syndrome remains an anesthetic
challenge that cannot be underestimated. Anesthetic
management of patients with giant mediastinal tumors
is challenging from the perspective of both cardio-
vascular and respiratory management. Many cases of
hemodynamic and airway collapse induced by general
anesthesia have been reported in patients with a giant
mediastinal mass [4-5]; therefore, airway assessment is
important in the anesthetic management of these pa-
tients. Large mediastinal tumors, because of the mass
effects, may be associated with dramatic cardiopulmo-
nary complications, such as progressive airway obstruc-
tion, loss of lung volume, pulmonary artery or cardiac
compression, and superior vena cava obstruction. Each
of these complications can cause death during anesthe-
sia if not expertly handled [1-3].

If postural symptoms, such as dyspnea and stridor,
are identified, efforts should be made to define the
position in which symptoms are minimized [1-3].
One report described performing tracheal intubation
in the position where compression by the tumor was
released [6]. In our case, we confirmed that tracheal
compression and displacement improved in the right
lateral position preoperatively, and anesthetic induction
was performed in this position. Regarding conscious
intubation [1-3], considering the risk of poor ventila-
tion, airway patency in the right lateral position was
checked again immediately before inducing anesthesia
in the operating room, and we confirmed that tracheal
patency was unchanged compared with the preopera-
tive radiograph.

In our case, thoracoscopic surgery was planned, and
for one-lung ventilation, we selected a DLT for the left
bronchus as the first choice, and a spiral tube (long
type) (Fuji Systems, Tokyo, Japan) was prepared for
left bronchial intubation as the second choice. We did
not choose a bronchial blocker because it was expected
to be difficult to intubate the right bronchus because
of tracheal compression by the tumor.

During tracheal intubation in the lateral position,
we used a video laryngoscope, which showed the
effectiveness of the tracheal intubation in various
positions, such as sitting and prone positions [6-8].
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(b)

(c) Radiograph after intubation, left lateral position.

Fig. 3 Radiograph after operation, supine position.

In some cases, intubation with video laryngoscopy
did not affect the success rate or time required when
comparing the right and left lateral positions [9]. Some
reports recommended periodic intubation training in
the lateral position as preparation for difficult intuba-
tion cases [10, 11]. In our hospital, the McCGRATH™
MAC (Medtronic) and the Airway Scope AWS-200™
and Inlock (M-ITL-LL) (both by Nihon Kohden
Corporation, Tokyo, Japan) were available for use; we
chose the McGRATH™ MAC, which is used frequently
and routinely in our institution.

Tracheal intubation in the right lateral position
in our case was easy, and the depth was adjusted
from the left bronchial lumen by confirming that the
narrowing of the tracheal lumen was not severe, by
bronchoscopy. Additionally, tracheal tube deformation
associated with tracheal pressure caused by the tumor
was evaluated by obtaining chest radiographs in
each position. The tracheal diameter after relieving
tumor-related compression was 11.1 mm after tracheal
intubation, and this degree of relief was maintained in
each position (Fig. 2).

Tracheal and bronchial injuries caused by tracheal

(c)

Fig. 2 (a) Radiograph after intubation, right lateral position. (b) Radiograph after intubation, supine position.

Fig. 4 Radiograph 1 day after the operation, stand-
ing position.

tubes have been reported [12]; however, in the current
case, we considered it possible to maintain the tracheal
diameter using a tracheal tube because the cystic tu-
mor was flexible and benign, with no invasion of the
tumor into the trachea.

Regarding the preparation for extracorporeal circu-
lation, Erdos et al. recommended femoral arteriovenous
cannulation prior to inducing anesthesia in adults with
mediastinal tumors when the tracheal and bronchial
diameters are less than 50% of the normal diameters
on imaging [3]. Our patient’s tracheal diameter was
58% of that at the site of maximal compression; there-
fore, we decided to perform emergency cannulation
when ventilatory failure and poor oxygenation at anes-
thetic induction were noticeable, and standby percuta-
neous cardiopulmonary support (PCPS) was prepared.

Generally, tracheal and bronchial compression
by tumors in the thoracic cavity or mediastinum is
relieved with tumor removal, allowing immediate
postoperative extubation; however, the patient’s airway
condition after surgery must be monitored continuous-
ly [1-3]. In our case, after completing the operation,
alleviation of tracheal compression and deviation was
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confirmed by chest X-ray before extubation, and the
extubation was performed by confirming that there
was no obvious edema in the tracheal mucosa by bron-
choscopy. Postoperatively, our patient was managed
in the intensive care unit for careful observation for
airway edema and tracheomalacia symptoms due to
the long-term compression.

CONCLUSION

We performed anesthetic management for a patient
undergoing excision of a giant superior mediastinal
tumor compressing the airway. On preoperative imag-
ing, we confirmed improved tracheal compression and
deviation in the right lateral position, and we planned
anesthesia induction and tracheal intubation in this
position. After tracheal intubation, repositioning was
performed in a stepwise manner, and the condition
of the trachea was checked by chest X-ray in each
position. One-lung ventilation during anesthesia and
thoracoscopic surgery with proper use of a DLT was
performed safely without encountering ventilatory
failure or hypoxemia.

ACKNOWLEDGMENTS

The abstract of this case report was presented at
the 3rd Annual Meeting of the Japanese Airway
Management Society (Tokyo) in 2020.

We obtained consent from the patient for publica-
tion of this case report. This investigation conformed
to the principles outlined in the Declaration of
Helsinki (Cardiovascular Research 1997; 35: 2-4). The
authors have no conflicts of interest to declare.

REFERENCES
1) Slinger PD, Campos JH, Anesthesia for thoracic surgery. In:
Miller RD, ed. Miller’s Anesthesa, 8"ed, Philadelphia, PA:

2)

3)

4)

6)

7)

8)

9)

10

=

11)

12)

Elsevier Saunders; 2014: 1997-8.

Blank RS, de Souza DG. Anesthetic management of patients
with an anterior mediastinal mass: Continuing Professional
Development. Can J Anaesth 2011; 58: 853-9.

Erdos G. Tzanova I: Perioperative anaesthetic management of
mediastinal mass in adults. European Journal of Anaesthesiology
2009; 26: 627-32.

Shiikawa M, Hayasaka K, Yarimizu K, Suzuki K, Endo M,
Yanagawa N, Shiono S: Giant Intrathoracic Goiter Requiring
Emergency Airway Management; Report of a Case. Kyobu Geka
2018 May; 71(5): 392-5. Japanese.

Inoue M, Minami M, Shiono H, Miyoshi S, Takeda S, Ohta M,
Goto M, Takano H, Sawa Y, Okumura M. Efficient clinical
application of percutaneous cardiopulmonary support for
perioperative management of a huge anterior mediastinal tumor.
J Thorac Cardiovasc Surg 2006; 131: 755-6.

Nakao K, Komasawa N, Kuzukawa Y, Fujitate Y, Minami T.
Successful double-lumen tube intubation with the Pentax-AWS
Airwayscope and a tracheal tube introducer in the lateral posi-
tion for a patient with a giant mediastinal tumor. Masui. 2014;
63(6): 658-61. Japanese.

Tomasz Gaszynski. Intubation in prone position using AirTraq
Avant videolaryngoscope. Journal of Clinical Monitoring and
Computing 2019; 33: 173-4.

Komatsu R, Kamata K, You ], Sessler DI, Kasuya Y. Airway
scope for trachea intubation in the lateral position. Anesth Analg
2011; 112: 868-74.

Bhat R, Sanickop CS, Dhorigoll MG, Umrani V, Suresh SN.
Comparison of ease of intubation in right and left lateral
position using C-MAC videolaryngoscope. ANAESTH, PAIN &
INTENSIVE CARE 2013; 17(2): 162-5.

Nathansonn MH, Gajrajc M, Newson D. Tracheal intubation
in a manikin: comparison of supine and left lateral positions.
British Journal of Anaesthesia 1994; 73: 690-1.

Khan FA. Tracheal Intubation in Lateral Position in Paediatric
Patients. Journal of the College of Physicians and Surgeons
Pakistan. 2012; 22(12): 806.

Lee SK, Kim DH, Lee SK, Kim YD, Cho ]S, Hoseok I. Does
Surgical Repair Still have a Role for Iatrogenic Tracheobronchial
Rupture? Clinical Analysis of a Thoracic Surgeon’s Opinion.
Ann Thorac Cardiovasc Surg 2016; 22: 348-53.



