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A b s t r ac t
Introduction: Bullae are thin-walled, air filled intraparenchymal lung spaces caused by the loss of alveolar structural tissue. Giant
bulla refers to the one that occupies more than 30% of the hemithorax. After the thorough clinical and radiological assessment,
patients with bulla can be taken up for surgeries like local excision/bullectomy, lobectomy, segmental resection, and minimal
access surgery technique with laser and videoscopy.
Case presentation: An atypical case of a 48-year-old female with a giant bulla measuring 14.2 x 9.7 x 13.7 cm almost completely
involving left lung with passive collapse of left upper lobe, managed successfully using lung isolation technique and a well
planned post-operative pain management.
Conclusion: Anesthetist should consider an extensive preoperative evaluation to identify the high risk factors, reversibility of
underlying lung disease and stratify a successful perioperative management with a smooth, pain free post-operative recovery
in such patients.
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B ac kg r o u n d
The two lungs on each side of our thoracic cavity act as a single
unit to maintain oxygen (O2) and carbon dioxide (CO2) in our
body within normal levels. Sometimes situations arise where
our lungs need to be separated to improve the exposure to
the surgical field or to prevent our healthy lungs from infection
or bleeding. This is termed as “lung isolation”. OLV also has
several disadvantages, like more manipulation of the airway,
causing more damage, and causing significant physiological
derangements, including ventilation-perfusion mismatching
and the development of adverse events like hypoxia.1,2 Patients
undergoing these procedures often have an underlying
preexisting lung disease like chronic obstructive pulmonary
disease (COPD), reducing their lung capacity and function; in
addition, they lose lung volume after the surgical procedure.3 A
single procedure of OLV can simultaneously cause atelectasis
with poor gas exchange, hypoxia, and hypercarbia with
overinflation of the contralateral lung; hence, it is important
to balance the risk of atelectrauma and volutrauma or
barotraumas by using proper ventilation strategy.3

Case Description
A 48-year-old female came to the outpatient department
with a complaint of dyspnoea on exertion and cough with
expectoration for 1 month. She had no significant past
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medical history and only a surgical history of therapeutic
laparoscopy done 15 years back. The patient gave a history
of tobacco addiction for 20 years. On radiological evaluation,
the patient’s chest X-ray revealed a thick large bulla/cavity in
the left upper and middle lobe. Computed tomography (CT)
thorax further confirmed a giant bulla measuring 14.2 × 9.7
× 13.7 cm, almost completely involving the left lung with the
passive collapse of the left upper lobe (Fig. 1).
The patient was planned to undergo a bullectomy with
lobectomy.
In preanesthesia evaluation, on clinical examination,
the patient showed a blood pressure (BP) consistently
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Fig. 1: CT Thorax confirming a giant bulla measuring 14.2 × 9.7 ×
13.7 cm almost completely involving the left lung with the passive
collapse of the left upper lobe

below 130/70 mm Hg and normocardia. The rest of the
physical evaluation showed no significant findings except
air entry reduced in the left upper and middle zones
on auscultation, with all the hematological reports and
electrocardiogram (ECG) being within normal limits. The
patient’s two-dimensional echo revealed a left ventricular
ejection fraction of 60%, with diastolic dysfunction and trivial
mitral regurgitation. The patient had poor effort tolerance
with metabolic equivalent = 2 and a breath-holding time of
11 seconds only. Even a 6-minute walk test was performed.
After that, the test patient experienced severe tachycardia
and falls in room air saturation from 97 to 90%. The total
distance traveled by the patient was 281.6 m, of the normal
reference value of 441.5 m calculated according to the weight
and height.4
The pulmonary function test revealed a restricted lung
disease-like pattern with airflow limitation, showing forced
vital capacity (FVC) of 50% reference and forced expiratory
volume in the first second percent (FEV1%) FVC of 74.6 with
an inefficient cough mechanism and slight reversibility with
bronchodilators.
The patient’s predicted postoperative lung function
showed predicted postoperative FEV1 to be 790 mL which
was too low for effective postoperative spontaneous
breathing and cough.
She was immediately started on nebulization with
levosalbutamol and budesonide ter die sumendum (TDS),
with regular chest physiotherapy and incentive spirometry.
Surgery was planned after a week of adequate optimization.
Preoperatively, the patient was optimized to improve the
respiratory parameters as far as possible.
Choosing the right size double lumen tube (DLT) is one
of the most important detail that needs to be taken into
consideration before planning OLV in any patient. A properly
sized DLT can be checked by feeling resistance while passing
through the glottis and evaluating difficulty while securing
the tube. The most accurate method uses the left main-stem
bronchial diameter or tracheal diameter from a CT scan as
used in this case (Fig. 2 and Table 1).5
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Fig. 2: Guideline choice of left DLT with CT scan of the patient
showing the tracheal diameter

On the day of surgery, the morning doses of nebulization
were given. Upon arrival, all the routine monitors were applied,
including ECG, noninvasive BP, and pulse oximetry. Before
induction of anesthesia, a surgical trolley with a chest tube,
and other necessary equipment were kept ready in order to
manage any complications. A thoracic epidural at levels T10–
T11 was secured for intraoperative and postoperative pain
management. In invasive monitoring, a radial arterial line was
secured in the right arm.
She was induced with intravenous (IV) fentanyl 50 μg
and propofol 100 mg and intubated with 35 Fr DLT after
administering 100 mg succinylcholine, and the tracheal
cuff was inflated using a minimal volume of air to avoid
any leaks. Positive pressure ventilation was performed, and
bilateral air entry was confirmed on auscultation with an
acceptable capnography trace. The auscultatory clamping and
unclamping method confirmed unilateral ventilation with no
audible air leak. A pediatric fiberoptic bronchoscope through
the bronchial lumen was further used to confirm tube position.
Anesthesia was maintained with isoflurane (minimum alveolar
concentration 0.8–1.2) and a fraction of inspired oxygen (FiO2)
of 0.5 with intermittent doses of vecuronium and pressure
regulated volume control ventilation with a peak inspiratory
pressure of 15 cm water (H2O) or less. An intermittent bolus
of fentanyl (20–30 μg) and 1 gm paracetamol and epidural
infusion of 0.1% bupivacaine maintained at 4–5 mL/hour were
used to provide adequate analgesia.
A low tidal volume (6 mL/kg) approach was used
initially, with plateau pressure maintained at <30 cm H2O
and FiO2 adjusted to maintain O2 saturations in the 92–95%
range.3 Frequent chest auscultation and endotracheal tube
suctioning with careful monitoring of the patient were
done throughout the procedure. Intraoperatively oxygen
saturation was maintained at or above 98%, and arterial
blood gas (ABG) reflected blood gas values within normal
limits. The patient was successfully extubated postprocedure
and was shifted to the critical care unit for monitoring without
any adverse outcome.
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Table 1: Guidelines for choice of left DLT
Outside diameter (mm)
Measured tracheal width Predicted left bronchus
(mm)
width (mm)
≥18
≥12.2
≥16
≥10.9
≥15
≥10.2
≤14
≤9.5

DLT size
41 Fr
39 Fr
37 Fr
35 Fr

Main body
14–15
13–14
13–14
12–13

Left lumen
10.6
10.1
10.0
9.5

Tracheal width (in mm) measured from chest radiograph; predicted left bronchus = tracheal width (mm) × 0.68; DLT = nonbeveled, left
BronchoCath (Mallinckrodt Medical, Inc. St. Louis, MO); outside diameter (in mm) for the main body of the tube (DLT) and for the left
lumen of the DLT; size specifications are provided by manufacturer

Postoperative analgesia was maintained with an
epidural infusion of 0.1% bupivacaine at 5–6 mL/hour
and IV paracetamol 1 gm si opus sit. An epidural catheter
was removed on postoperative day 5 in surgery under all
aseptic precautions. Chest physiotherapy and incentive
spirometry were started with TDS nebulization.

Discussion
Emphysematous bullae can be asymptomatic and
symptomatic. Approaches like advice to stop smoking,
avoiding strenuous activities that can promote the rupture
of the bullae and reassurance are usually adopted for
asymptomatic bullae. Indications for surgical resection
include incapacitating dyspnea, a large bulla that fills >30%
of the hemithorax, as seen in this case.1 Ventilation of the
contralateral lung during lobectomies provides the minute
ventilation necessary for oxygenation and CO2 excretion
but puts this lung at risk for volume trauma if the tidal
volume over expands the normal regions of the lung and
can further lead to epithelial injury. 3 In addition, this lung’s
dependent position makes it prone to atelectasis which
can be prevented by recruitment of manoeuvers and
adequate positive end-expiratory pressure (PEEP). Factors
involved in the pathogenesis of postlobectomy atelectasis
include abnormal mucociliary function, chronic tobacco
use, COPD, increasing age, longer operating time, and
inadequate postoperative pain management. 3
Intraoperative ventilation can be tricky in such cases. The
Society for Translational Medicine guidelines on mechanical
ventilation in these patients includes the recommendation
for permissive or therapeutic hypercapnia to maintain partial
pressure of CO2 of 50–70 mm Hg, which may be beneficial in
these patients. Ventilation with a tidal volume of 6–8 mL/kg
and a PEEP level of 5 cm H2O is reasonable. Alveolar recruitment
and the use of a low FiO2 and avoiding the use of nitrous oxide
may prevent absorption atelectasis in the lungs.3
Hypoxemia can also be seen commonly during OLV, which
can either be relieved by increasing FiO2, ventilating the
operative lung, and performing recruitment maneuvres, or
the underlying cause leading to hypoxemia can be checked
using fiberoptic bronchoscopy for correct tube position;

suction can be done to clear secretions, and blood and
reassessment of the ventilation strategies can be considered.6

Clinical Significance
Successful management of such cases can be done by proper
preoperative optimization. The anesthesiologist should
anticipate and be prepared for any intraoperative adverse
outcomes by frequent chest auscultation and ABGs and take
steps for pain-free recovery.
The low pressure, low tidal volume approach can be used
in intraoperative ventilation strategy, and thoracic epidural
can be used as one of the methods for pain management
and early recovery.
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