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ABSTRACT

Lung isolation is an essential anesthetic technique utilized in thoracic surgeries. We present a patient undergoing esophagectomy that developed
an iatrogenic injury to the left mainstem bronchus that damaged the bronchial cuff of a left-sided double-lumen endotracheal tube (DLETT).
A bronchial blocker (BB) was placed in the tracheal lumen of the DLETT as a rescue method to facilitate continued lung isolation. This unusual
combination of a DLETT and a BB proved useful once the bronchial cuff was compromised and may serve as a viable solution to maintain lung

isolation in similar circumstances.
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INTRODUCTION

Lung isolation techniques have been traditionally used
in lung resection, esophageal, aortic, and thoracic
spine surgeries. As minimally invasive thoracic and
upper-gastrointestinal surgeries increase, the use of
one-lung ventilation (OLV) remains an essential role
in anesthetic management. Despite adequate lung
isolation, these surgeries can still prove to be challenging.
Surgical-related open esophagectomy complication rates
are reported to be more than 50%. Rarely, iatrogenic airway
trauma can occur in 0.2-2% of the cases.!"! We report the
successful OLV using a DLETT in combination with a
bronchial blocker (BB) after the left mainstem bronchus,
and the bronchial cuff of the DLETT were compromised
during esophageal surgery.
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CASE DESCRIPTION

A 48-year-old male (height 180 cm, weight 96.6 kg, BMI
29.8) presented for a robotic-assisted esophagectomy (Ivor
Lewis procedure) for an advanced biopsy-proven
leiomyosarcoma at the gastroesophageal junction. His
medical history was significant for coronary artery disease
status post-cardiac stents and type 2 diabetes mellitus.

The preoperative airway exam was reassuring with a
Mallampati 2 and 3 finger thyromental distance. During
the operation, standard American Society Anesthesiology
monitors were placed, including a radial arterial catheter.
The induction of anesthesia was uneventful, and a 37 Fr
left-sided DLETT was successfully placed. The position
was confirmed by fiberoptic bronchoscopy. The patient
was laid supine for the abdominal component of the
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surgery, and the surgeon was able to resect the esophagus
and tumor uneventfully. The patient was then repositioned
to the left lateral decubitus position to facilitate the
intrathoracic component of the operation. The tracheal
lumen of the DLETT was clamped, and the patient’s left
lung was selectively ventilated. The right lung collapsed and
provided exposure for the robotic surgery. After struggling
with adhesions, the surgical team converted from a robotic
approach to video-assisted thorascopic surgery (VATS) to
improve exposure.

During the dissection of the lymph nodes next to the
left main bronchus, a small perforation was inadvertently
created at the posterior membrane of the left main
bronchus that also compromised the DLETT’s bronchial
cuff [Figure 1a]. To repair this lesion, the surgical team
converted from VATS to an open thoracotomy. With the
patient still in the left decubitus position, a posterior lateral
incision was made on the patient’s right chest.

The left lung needed to be isolated and deflated to provide
adequate operative space to repair the lesion. However,
this proved impossible with the torn bronchial cuff.
To solve this challenging airway dilemma, the DLETT
was retracted so that both the lumens rested in the
trachea |Figure 1b]. A 9 Fr Arndt bronchial blocker (Cook
Medical; Bloomington, IN) was placed through the tracheal
lumen of the DLETT with the help of a 2.8 mm pediatric
fiberoptic bronchoscope. This smaller bronchoscope
allowed for significant maneuverability while visualizing
the relevant anatomy. The bronchial blocker required
significant manipulation as placing it too distally could
leave the cuff vulnerable to additional surgical compromise.
Placing the bronchial blocker too proximally could fail to

Figure 1: (a) A perforation was created at the posterior membrane of
the left main bronchus that also compromised the DLETT’s bronchial
cuff; (b) The DLETT was retracted, both lumens rested in the trachea;
(c) A9 French BB was placed through the tracheal lumen of the DLETT

Annals of Cardiac Anaesthesia | Volume 25 | Issue 2 | April-June 2022

achieve lung isolation and potentially preclude ventilating
either lung. After some manipulation, the bronchial
blocker was successfully placed in the left main bronchus,
just proximal to the injury. The left lung was successfully
isolated and deflated [Figure 1c and 2].

After successfully repairing the left mainstem bronchus and
concluding the operation, the BB was removed, and the
DLETT was exchanged for a single lumen ETT. The patient
was sent to the intensive care unit for further monitoring,
He was successfully extubated the next day. Although
a small anastomotic leak complicated his postoperative
course, he was discharged 3 weeks postoperatively. He has
since returned to work and is currently cancer-free.

DISCUSSION

The OLV technique is usually achieved by a DLETT or
a single-lumen ETT in combination with a BB. The final
positioning of these devices is confirmed with fiberoptic
bronchoscopy. DLETT is utilized more frequently than BB
as this technique provides several advantages. First, DLETT
is generally easier to place than a BB. Narayanaswamy ef a/.”
compared the time from the start of laryngoscopy until
achieving lung isolation with either DLEET or 1 of the 3
BBs from various manufacturers. The time to achieve lung
isolation with a DLETT was significantly shorter (93 62
s) than with a BB (203 £ 132 s). Additionally, the DLETT
required much less repositioning than the bronchial
blockers. Another advantage of DLETT is that these
devices have a larger diameter that can allow for the passage
of tools such as a fiberoptic bronchoscope or suction
catheter. A DLETT allows the anesthesiologist to safely
collapse and inflate the lung as often as needed during the
surgery while a BB can achieve lung isolation but with a
greater risk of balloon migration.

Figure 2: BB inserted in the tracheal lumen of DLETT
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Depending on the location of the bronchial lumen,
DLETTS: can cither be left-sided or right-sided in nature.
Due to the anatomical difference between the left and
the right mainstem bronchus, a left-sided DLETT is
most commonly used in the majority of elective thoracic
procedures. A left-sided DLETT is easier to place and has
a higher margin of safety.’! Nonetheless, the right-sided
DLETT may be used for surgery involving the left
mainstem bronchus or when the anatomy of the left
mainstem bronchus is distorted.! Common complications
of DLETT are airway trauma during placement or
over-inflation of the bronchial cuff.F!

As BBs can prove more challenging to place and require
more manipulation, these devices are typically selected
in patients with a difficult airway, the presence of a
tracheostomy, and scenarios requiring lung isolation
when a single lumen endotracheal tube has already been
placed. Although these devices are less frequently used
than DLETT, BBs do offer some advantages. BBs can
selectively collapse only a single lobe rather than an entire
lung—a technique that cannot be achieved with a DLETT.
Also, BBs are associated with less airway trauma due to the
smaller dimension when compared to DLETTS.)

The combination of a DLETT with a BB has been reported
in several case reports. Beam ez a/!"l placed a DLETT to
isolate the right lung for right lobectomy; however, the lung
isolation was inadequate and a BB was inserted into the
DLETT to achieve lung isolation. Capdeville ¢z a/® utilized a
Fogarty catheter through the bronchial lumen of a DLETT
when it was discovered that the patient’s left main bronchus
was too small to accept a bronchial lumen of the DLETT.
Additionally, the combination of BB and DLETT has been
utilized to prevent spillage of the infectious organism from
one lung into the other during lobectomy.”

Indeed, BBs and DLETTSs have their specific risks,
benefits, and clinical indications. The combined use of
a DLETT and a BB is not a common practice; however,
this combination proved very useful during an operation
in which the bronchial cuff and left mainstem bronchus
were damaged. This unusual combination allowed for the
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maintenance of lung isolation at a critical point and may
be considered a viable option as a rescue technique.
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