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Summary

Anaesthetic management of a patient with giant lung bulla who undergoes laparoscopic surgery deserves special
considerations in view of the possible complications associated with the bulla. There may be acute enlargement or
rupture of the bulla, necessitating emergency management. Precautionary measures which may be taken during
anaesthesia include the avoidance of nitrous oxide, keeping low airway pressures during the surgery, immediate
availability of chest drains in the anaesthetizing area and continuous monitoring including auscultation of the chest,
observing airway pressures and arterial blood gas analysis.
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Introduction

Patients with coincidental bullous lesions of the lung occasion-
ally present for non-thoracic surgeries. These patients are at increased
risk during anaesthesia from potential complications which may arise
from the bullae or underlying lung disease. The anaesthetic technique
of choice in patients with bullae involves elimination of nitrous oxide
together with spontaneous ventilation during the surgery [1-3]. Use of
neuromuscular agents sometimes becomes inevitable due to coexisting
conditions or in view of certain surgical procedures, which necessitates
the use of Intermittent Positive Pressure Ventilation (IPPV). IPPV may
result in over inflation of a bulla if it communicates with the airway.
However, non-communicating bullous lesions might also rupture and
produce pneumothorax. We hereby present the anaesthetic manage-
ment of an elderly patient with a giant bulla, undergoing laparoscopic
cholecystectomy, which warranted the use of IPPV.

Case Report

A 62 year (40 kg) female patient was posted for laparoscopic chole
cystectomy for gall stone disease.

The patient was a non-smoker and known case of bronchial asth-
ma since 20 years and was on some homeopathic medication, which
was stopped 15 days back. She never required hospital admission for
exacerbation of her asthma in the past and was asymptomatic at rest.
However, she had dyspnea on moderate exertion. On admission to the
hospital, she was started with Theophylline 150 mg twice daily, com-
bined Formoterol-levoSalbutamol inhaler thrice daily and combined
Ipratropium-Salbutamol nebulisation 6 hourly.

The patient also had history of pulmonary tuberculosis 10 years
ago, for which she took anti tubercular treatment for 9 months and was
declared cured. She was diagnosed as having a pulmonary bulla on her
right lung, soon after resolution of tuberculosis, following a chest X-ray.

She also had hypertension for the past 5 years, which was controlled
with Amlodepine 5 mg and Atenolol 50 mg, both once daily. Her blood
pressure on admission was 136/90 mm Hg. A serial blood pressure re-
cording showed values consistently below 140/90 mm Hg. Rest of the
physical examination revealed no abnormality except for decreased air
entry in the middle and lower zones of the right lung on auscultation.

Her preoperative biochemical investigations and Electrocardio-
gram (ECG) were within normal limits. However, chest X-ray [Figure

1] showed a giant bulla in the right middle and lower lung zones. Pul-
monary function test revealed severe airflow limitation, with Forced
Vital Capacity (FVC) 82% of predicted, forced expiratory volume in 1
second (FEV ) was 50% of predicted, ratio of forced expiratory volume
in 1 second to forced vital capacity (FEV /FVC) was 65% of predicted
and Peak Expiratory Flow Rate (PEFR) was 45% of predicted. There was
ineffectual cough mechanism and slight reversibility with bronchodi-
lators. A High Resolution Computerised Tomography (HRCT) of the
chest revealed multiple para septal emphysematous bullae in both lungs

Figure1: PA view X-ray of the chest showing the “Giant” Lung bulla in the
middle-lower zones of the right lung.
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(largest one in right lower lobe with underlying band like atelactasis)
and fibro calcific lesions in left lower lobe with patchy areas of ground
glass appearance. The opinion of a respiratory physician was also taken
and the bulla was diagnosed to be non-communicating with the airway.
Her room air saturation was 92-93% and room-air arterial blood gas
analysis showed a pH of 7.36, pO, of 91 mm Hg, pCO, of 45 mm Hg,
HCO,- of 20 meqvL-1, SaO, of 91.1%.

Preoperatively, patient’s respiratory functions were optimised as far
as possible, with chest physiotherapy. However, due to the presence of
the giant bulla in her right lung, further improvement in her respiratory
parameters was unlikely.

The patient was premeditated with alprazolam 0.25 mg on the night
before surgery and oral pantoprazole 40 mg on the morning of surgery.
She received the morning doses of inhaled formoterol-levosalbutamol
and also nebulisation with ipratropium-salbutamol before coming to
the operating room (OR). Upon arrival at the OR, all the routine moni-
tors were applied including ECG, Non-Invasive Blood Pressure (NIBP)
and pulse oximetry (SpO,). Before induction of anaesthesia, a surgical
trolley with chest tube and other necessary equipments were kept ready,
in order to manage an inadvertent pneumothorax.

She was induced with intravenous fentanyl 80 pg and propofol 80
mg and incubated with 7.5 mm Endotracheal Tube (ETT) after admin-
istering 4 mg of vecuronium. The cuff of the ETT was inflated with 4
ml of air (just sufficient to prevent leak at an airway pressure of 15 cm
H,0). Anaesthesia was maintained with oxygen-air (FiO, of 0.5) and
isoflurane (MAC 0.8 - 1.2) with intermittent doses of vecuronium and
pressure controlled ventilation with a Peak Inspiratory Pressure (PIP)
of 15 cm H,O or less. Analgesia was maintained with intermittent intra-
venous doses of fentanyl (20-40 pg) and 1 g of paracetamol (infusion)
was administered as well. In addition, port-site infiltration with local
anaesthetic was also carried out.

As the surgeons started to create pneumoperitoneum, it was en-
sured that the intraabdominal pressure was kept constant at 10 mm
Hg. Before creation of pneumoperitoneum, a PIP of 13 cm H,O deliv-
ered a tidal volume of around 400 ml and an acceptable end-tidal CO,
(EtCO,) of around 30-35 mm Hg was ensured with a respiratory rate
of 10 breaths per minute (bpm). Following pneumoperitoneum, the
tidal volume delivered at a PIP of 13 cm H,O became insufficient with
around 125 to 180 ml and EtCO, gradually increased to 58 mm Hg. The
PIP was then increased to 15 mm Hg and respiratory rate to 14 bpm
which ensured a tidal volume of around 225 to 300 ml and an EtCO, of
around 36-40 mm Hg. Frequent auscultation of the chest and monitor-
ing of her haemo dynamic parameters were carried out throughout the
procedure. Her oxygen saturation remained at or above 98% intra op-
eratively and an ABG showed normal blood gas values. The procedure
was completed without any adverse consequences.

Postoperatively, the patient was shifted to the high dependency unit
and was monitored carefully. Postoperative analgesia was maintained
with intramuscular/intravenous tramadol 50 mg 6 hourly and intrave-
nous paracetamol 1 g 8 hourly. Chest physiotherapy and incentive spi-
rometry were started along with resumption of her oral medications on
the first postoperative day. The patient recovered without any complica-
tions and was discharged on the third postoperative day.

Discussion

The incidence of patients with giant lung bulla, undergoing non-
thoracic surgery is not available in the literature, which indicates the
rarity of this condition. On the other hand, articles describing anaes-

thetic and surgical management of bullous lung diseases are frequently
available. However, the anaesthetic management in patients with bul-
lous lung disease, undergoing thoracic and non-thoracic surgery is
grossly different.

Pulmonary “bullae” are pathologically dilated air spaces distal to
the terminal bronchiole and are more than 2 cm in diameter in the dis-
tended state [4]. By convention they are called “giant bullae” when they
occupy over one half the volume of the hemithorax. Some literatures
describe giant bullae as those which encompass more than one-third of
the lung volume [5]. Giant bullae are commonly found with paraseptal
emphysema, but they may also occur in association with progressive
fibrotic lung disorders [6-8].

The most important complications of bullae include infection,
spontaneous pneumothorax, and haemorrhage into a bulla. Spontane-
ous pneumothorax is a frequent and serious complication in patients
with bullous disease, more so in patients with compromised lung func-
tion. It occurs in about 15% of such patients [9]. Primary spontaneous
pneumothorax occurs in the absence of known lung disease; the risk
factors being male sex, smoking and a family history of pneumothorax.
Secondary spontaneous pneumothorax occurs in patients with under-
lying lung disease, such as chronic obstructive lung disease, acute se-
vere asthma, cystic fibrosis, interstitial lung disease, tuberculosis, con-
nective tissue diseases, lung cancer etc.

Asymptomatic bullae are treated conservatively by reassurance, ad-
vice to stop smoking, avoid strenuous activities that can promote the
rupture of the bullae. Patients are advised an annual chest radiograph
and an alert for a prompt visit to a physician should symptoms develop.
The decision to operate is often a challenging one. Patients should un-
dergo surgical resection when they have incapacitating dyspnea with
large bullae that fill more than 30% of the hemithorax and result in
the compression of healthy adjacent lung tissue [9]. In addition, opera-
tion is indicated for patients who have complications related to bullous
disease such as infection or pneumothorax [10]. The patient in discus-
sion had fairly good functional capacity with no symptoms at rest, thus
obliviating the need for any type of surgery of the bullous lung lesion.

The problems associated with anaesthesia for the patient with a gi-
ant bulla are two-fold: firstly, the possibility of further enlargement of
the bulla occurring under anaesthesia and, secondly, the general prob-
lems associated with the disease (usually emphysema) in the remaining
lung tissue. Maintenance of high FiO, in perioperative period is a de-
sired goal in the management of these patients. If the bulla communi-
cates with the bronchial tree, Positive Pressure Ventilation (PPV) may
cause it to expand or rupture and a situation like tension pneumothorax
may be produced. If the bulla is highly compliant, tidal volume may be
wasted in the form of dead space ventilation. Nitrous Oxide should be
avoided whatever the mode of ventilation may be. It causes expansion
of air filled cavities in the body because it is 34 times more diffusible
than Nitrogen gas.

Laparoscopic procedures are a further threat to the safe manage-
ment of patients with giant pulmonary bullae. This is not only because
of creation of pneumoperitoneum and the resultant rise in intra-ab-
dominal pressure, but also because of different patient positioning re-
quired for the surgery, which compromises respiratory functions fur-
ther. However, laparoscopic cholecystectomy requires the patient to be
placed in the reverse trendelenberg position with slight elevation of the
right lateral side and this position does not, in itself, cause respiratory
compromise.
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Prevention of postoperative sore throat is very important in these
patients, as this might lead to frequent coughing and subsequently un-
due stress to the pulmonary bullae. We ensured this by insufflating the
pilot balloon of the ETT with only 4 ml of air, which was sufficient to
prevent leak at 15 cm H,O airway pressure.

To conclude, avoidance of nitrous oxide, keeping low airway and
intraabdominal pressures during the surgery are basic measures for a
safe outcome in laparoscopic surgeries in patients with an underlying
bulla. Apart from that, immediate availability of chest drains in the an-
aesthetizing area and continuous monitoring including auscultation of
the chest and arterial blood gas analysis should be carried out in order
to urgently detect any adverse consequences during the surgery.
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