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ABSTRACT

One lung ventilation (OLV) can be a real challenge in the paediatric population, as the margin of errors
is minimum, the time to adapt and make decisions lessens, and stress levels increase. The anesthetic
management of a 5 year old girl with pneumatocele and bronchopleural fistula posted for thoracotomy
is described. Right sided endobronchial intubation with uncuffed PVC endotracheal tube (ETT) was
used for OLV. Thoracic epidural was given for perioperative analgesia and to facilitate postoperative

physiotherapy.
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INTRODUCTION

The pneumatocele is a bullous emphysematous
cyst caused by over distension and rupture of
alveoli secondary to bacterial pneumonia or
mechanical injury.!' A bronchopleural fistula is a
direct communication between the bronchial tree
and the pleural cavity causing an air leak from the
lung that may result from rupture of lung abscess,
bronchus, bulla, cyst or parenchymal tissue in the
pleural space, erosion of bronchus by carcinoma
or chronic inflammation.? Diagnosis is mainly
clinical and the patient presents with sudden onset
dyspnoea, subcutaneous emphysema, contralateral
deviation of trachea and decrease of fluid level on
serial radiographs of chest.?

Anesthetic concerns in patients undergoing
lobectomy or pneumonectomy are; lateral
position with an open chest which can lead to
V/Q mismatch and shunt, OLV and risk of spillage
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of contents into healthy lung. Good analgesia is
essential for maintenance of efficient respiratory
function, minimizing cardiac stress, compliance
with physiotherapy & early mobilization. Here we
report a case of a child with pneumatocele and
bronchopleural fistula for thoracotomy under
general plus epidural anesthesia.

CASE REPORT

A 5 year old female child with a weight of 18
kg diagnosed with left sided pneumatocele
and bronchopleural fistula was posted for left
lobectomy and decortication of the pleura. The
patient had main complaints of chronic productive
cough, dyspnoea and fever for 2 months. She had
history of ICU stay 2 months back in view of high
grade fever and breathlessness, was diagnosed
with pneumonia, and improved with parenteral
antibiotics.
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Figure 1: Preoperative chest x-ray showing left lung pneumothorax
with collapse and consolidation

The preoperative interview revealed an active child
with stable vital signs. She had an oxygen saturation
of 94-96% on room air. She developed persistent
air leak through chest drain and pneumothorax
after chest drain removal. On auscultation air entry
was significantly reduced in left lung.

Baseline investigations (hemogram, renal and liver
function tests) were within normal limits with
haemoglobin of 12.5 gm %. Sputum culture did
not reveal any growth. Pre-operative arterial blood
gas (ABG) values were PH-7.4, PCO,-33.3, PO,-64,
and HCO,-18.4. Chest radiography and computed
tomographyshowed leftsided hydropneumothorax,
lung collapse with mediastinal and tracheal shift
to right. Collapsed lung showed multiple air filled
cavities of variable size and demonstration of a
fistulous communication (Figures 1 & 2).

Elective thoracotomy was planned under general
anesthesia. Due to the presence of bronchopleural
fistula with pneumatocele, OLV was favored with
rapid sequence endobronchial intubation. In the
operating room standard monitors were attached.
Right femoral vein was cannulated. Preoxygenation
was done with 100% O, Inj. glycopyrrolate 0.04
mg, inj. fentanyl 40 mcg and inj. propofol 40 mg
plus inj. succinylcholine 40 mg IV given to induce
anesthesia. Rapid sequence selective right-sided
endobronchial intubation was done with No. 5
uncuffed PVC left bevelled ETT, air entry on right
side and its absence on left side was confirmed
and tube was fixed at 16 cm mark. 19 G epidural
catheter was placed at L1-L2 level in lateral position
after induction, epidural space confirmed with
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Figure 2: Preoperative CT thorax showing left lung pneumothorax
with collapse and consolidation

saline method at 1.8 cm, catheter fixed at 10 cm.

Anesthesia was maintained with sevoflurane, O,, air
and atracurium. The patient was then placed in the
right lateral position, supported by axillary rolls and
beanbag, with the head supported by a gel donut.
Placement of the ETT was verified once again via
auscultation and end-tidal carbon dioxide. Patient
was put on the ventilator using pressure control
ventilation. Ventilator settings were maintained
with a peak inspiratory pressure of 25 cmH,0O; tidal
volumes maintained around 90 ml and a respiratory
rate of 24/min. SpO, remained 90-94% with FiO2
of 0.5 and EtCO, at 30-40 mmHg throughout the
OLV of one and half hour. There was no need
of additional oxygen supplementation to non-
ventilated lung. Normothermia was maintained
intraoperatively with warm mattress. Epidural was
topped-up with 0.125% bupivacaine + fentanyl at
fixed intervals throughout the surgery.

Left middle and partial lower lobectomy and
decortication of the thickened pleura was completed
without complication. The absence of leak at suture
site was confirmed by applying positive pressure
ventilation after withdrawing the tube to a depth
of 14 cm, re-inflation of left lung was achieved and
confirmed visually on open chest with SpO, of
100% At the end chest drain was placed. Left upper
lobe expansion occurred as expected.

A total of 800 ml of crystalloid and 100 ml of colloid
(6% hydroxyethyl starch 130/0.4 in 0.9% sodium
chloride injection) were administered. Estimated
blood loss was 100 ml. Before extubation, a
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chest radiograph confirmed ETT and chest tube
placement, and adequate lung expansion of both
left and right sides. Venous blood gas measurement
revealed the following: pH 7.17; carbon dioxide 59
mmHg; PO, 54 mmHg; base excess —7.7 mEq/L;
Sa0, 79%; haemoglobin 11g; sodium 139 mEq/L;
and potassium 3.9 mEq/L.

It was decided to extubate the child fully awake.
Oxygen saturation values remained at 100% with
respiratory rates varying from 24-30/min. After
extubation, she was given oxygen via face mask and
then transported to the paediatric intensive care
unit. Postoperatively, epidural top ups were given
for 3 days with 0.125% bupivacaine plus fentanyl.
Further course in the hospital was uneventful and
she was discharged home on 20th day.

DISCUSSION

Anesthesia for patients with bronchopleural fistula
is based on two important techniques during
thoracic anesthesia: effective lung isolation and
ventilation of an open airway. Prompt lung isolation
is essential during anesthetic management in order
to minimize the risk of ventilating the pleural cavity
and soiling the contralateral lung.!

The method chosen for OLV will depend upon
the type of surgery, the patient, and the surgeon
preference. Lungisolation may be needed in massive
haemorrhage, bronchopleural fistula, unilateral
pulmonary disease, and control of secretions during
the removal of an infected part of lung tissue.>* The
techniques to isolate a lung include a single-lumen
ETT, a double lumen tube, bronchial blockers, and
the Univent ETT. In infants and young children, the
available sizes of the double lumen tubes or the
Univent tubes do not match the anatomy of this
age group. A bronchial blocker combined with a
single lumen tracheal tube may be used. Fiberoptic
bronchoscopy is needed to confirm the proper
position of the blocker.

The simplest technique for OLV in infants and young
children is to intubate the main stem bronchus of
the non-operated lung by the conventional single-
lumen tracheal tube.*® In children ETT is more
likely to enter the more vertical and wider right main
stem bronchus than the more obliquely placed and
narrower left main stem bronchus.”> Right upper
lobe obstruction is frequent after a right main stem
bronchus intubation.

In this particular case, we used single lumen ETT
endobronchial intubation for OLV due to the
unavailability of specialized pediatric lung isolation
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equipment for the concerned age category. The
tracheal diameter of 18 Kg, five-year-old girl is
expected to be around 6.5 +_1mm. The smallest
DLT (Rusch®, 26 French) and Univent tubes available
have an outer diameter of respectively9.0 mm
and 7.5 mm. Most manufacturers (Mallinckrodt®,
Sheridan®) sell uncuffed ETT’s with internal
diameters (ID) as small as 2.0 mm, which makes it
suitable for children of all ages, including premature
neonates.®

During thoracic surgery, several factors act to
increase ventilation/perfusion (V/Q) mismatch.
Compression of the dependent lung in the lateral
decubitus position may cause atelectasis. Surgical
retraction and/or OLV result in collapse of the
operative lung.Tidal volumes are redistributed
away from the dependent lung. When spontaneous
contraction of the diaphragm ceases, there
is increased tension on the diaphragm of the
dependent lung.® and impaired ventilation. With
improper positioning, lung movement is further
limited. All of these issues contribute to an increase
inthe ventilation-perfusion ratiomismatch. the main
change in perfusion is caused by hypoxic pulmonary
vasoconstriction, which is stimulated after the
onset of OLV.#Hypoxic pulmonary vasoconstriction
actually helps decrease the ventilation-perfusion
mismatch from OLV by shunting blood flow away
from the less oxygenated to the more oxygenated
alveoli. Hypoxic pulmonary vasoconstriction may
be diminished by inhalational anesthetic agents
and other vasodilating drugs.

In Pressure Control Ventilation (PCV), the ventilator
generates the preset pressure during a preset
inspiratory time at the preset respiratory rate.
The pressure is constant during the inspiratory
time and the flow is decelerating. PCV provides
advantages over volume-controlled breaths: Lower
peak airway pressures to deliver the same volume,
better volume distribution within the lungs,
better oxygenation, less risk of barotrauma, leak
compensation without affecting volume delivery to
the patient. The use of volume control ventilation
is avoided in paediatrics because of the high risk of
barotrauma and inaccurate tidal volumes delivered
at so few millilitres per kilogram.’

The combination of GA+RA and postoperative
analgesia is particularly desirable for thoracotomy
especially when ICD is kept which is a source of
significant pain. Also thoracic epidural anesthesia
preserves hypoxic pulmonary vasoconstriction.
Although the placement of catheters in anesthetized
patients is questioned, this technique is widely
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used by paediatric anesthesia practitioners and
the incidence of neurologic injury is unknown.'* A
variety oflocal anesthetics has been used for epidural
but majority cases the use of bupivacaine has been
reported.!’ Epidural opioids are often combined
with local anesthetic agents for maximal pain relief
and also allows the use of lower concentrations of
local anesthetics and thus reduces the chances of
toxicity, but possibility of respiratory depression
must be kept in mind. Fentanyl'! morphine and
hydromorphone are currently in use for epidural
administration.

CONCLUSION

Infants and children undergoing thoracic surgery pose
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