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Case Report

Congenital Lobar Emphysema

DivyaChandran-M ahaldar !, Subbaih K umar?, K athamuthu Balamur ugan?,

Summary

Arani R Raghuram?, Rammaih K rishnan 2, Kannan3

Congenital lobar emphysema (CLE) characterized by over distenson and air-trapping in the effected lobeisone
of the causes of infantile respiratory distress requiring surgical resection of affected lobe.

At induction, positive pressureventilation can expand the emphysematous lobe compressing the normal lung
resulting in severe cardiovascular compromise.We report a case of 28 day old baby with CLE posted for emergency
lobectomy. Strategiesto prevent hyperinflation and anaesthetic considerations of varioustechniquesadopted for lung

separation in infants have been reviewed.
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Congenital lobar emphysema(CLE) character-
ized by unilobar alveolar distension secondary to
bronchomalaciaor absent cartilageisarare condition.
Thisdisease presentsas respiratory distressdueto the
ventilation perfusion mismatch asaresult of the hyper
inflated lung causing compression adectasisontheip-
silaterd or the contralateral sidewith mediastind shift.
In 1954 Gross and Lewis, publishedthefirst casere-
port of CLE. ! Male babies are affected more often
than femalein theratio of 3:2. 2. Theincidence of left
upper lobeinvolvement is 43%, right middle lobe
32%, right upper lobe 20%, and bilateral involve-
ment 20%. 3

The exact etiology of the disease is not known,
but severd intrinsic and extrinsic causes have been
postulated “ Presenting features in these infants
can bedyspnea, tachypnea, retraction, wheezing,
coughing, cyanosis, and asymmetric breath sounds.
In these infants, there isincreased intrathoracic pres-
sure because of hyperinflation of one or more
pulmonary lobes, leading to mediastinal shift and
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atelectasis of the ipsilateral or contraateral lobes of
the lung. This causesdisplacement of heart sounds,
decreased venous return, and varying degrees of
ventilation-perfusion mismatch, which leads to hy-
poxia. Chest radiographs help to diagnose but isnot
definitive 4 A CT scanconfirms the diagnosis and
may rule out associated anomaous vascular slings.
Associated congenital heart disease or vascular
anomalies may occur in 12%-14% of these pa-
tients °.Thus, al patients should have adequate
preoperative cardiac evauation by echocardiography
and CT scan. Cardiac catheterizetion and angiogra-
phy are necessary in children with known or sus-
pected congenitd cardiovascular lesions.

Casereport

A 28-day-old male baby weighing 3.4 Kgwas
referred as acase of perinatal asphyxiawith respira-
tory distress not responding to medica management.

On examination, baby was tachy pnoecwith flar-
ing of alae nasi and sub costal retraction. The pulse
ratewas around 150/min. On examination of the respi-
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ratory system, decreased breath soundson theleft hemi
thorax wasnoted. On examination of thecardiovascu-
lar system, the heart soundswereshifted to the oppo-
siteside. No grosscardiac anomaly was found.

Following investigationswere carried out: com-
plete blood count, blood glucose, blood urea, serum
creatinine and electrolytes and chest X-ray (PA and
lateral view. Chest X-ray showed increased translu-
cency ontheleft side with tracheal and mediastinal shift
to theright side. CT scan confirmed thediagnos's of
2).

hyperexpanded left upper lobe causing
compression of the remaining lung and mediastinal
shift to right.

Theneonatewas posted for left upper lobectomy.
Anaesthetic management:

Preoperative examination revealed tachycardia
and tachypnoeawith signsof respiratory distress. On
auscultation, thereweredecreased breath soundson
theleft hemithorax. The cardiovascular system was
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normal. Oxygen saturetion (SpO,) was84% inair, but
therewas novisible cyanosis. Routine hematological
and biochemicd investigationswerewithin normd lim-
its. Echocardiography ruled out any associated con-
genital cardiac anomdies.

The baby was labeled asASA 111 E. The baby
waswrapped inwarm cottonwool gamgeesand placed
on theheating mattress. Cardioscopeand pulseoxime-
ter was attached to the baby. Ryle’ s tube was aspi-
rated with asyringe. Beforestarting anaesthesia, asur-
geon was scrubbed to perform emergency thoracos-
tomy if required.

Antisialogoguearopine 0.01mg.kg* and fenta-
nyl 3 mcg was given intravenously and rectal
paracetamol suppository 80mg was placed. The baby
was preoxygenaedfor 5minutesand then gradually
sevofluranewas started. Gentlemanud ventilation was
performed viathe facemask.

Afterintroducing laryngoscope, a3.5sizeendot-
rached tubewasinserted. The baby wasconnected to
anaesthesiamachinethrough Jackson Rees modifica-
tion of Ayre’'s* T-piece .

Spontaneous ventilation was maintained using
100% oxygen, 1-2% sevofluranewith gentle manual
ventilaion. Saturationon pulseoximeter was 98% fol-
lowingintubation

Theneonatewas placed intrueright lateral position

Monitoring included dectrocardiogram, invasive
blood pressure, SpO,, ETCO, and rectal temperature.

IV fluidsweretitrated accordingto Holliday Segar for-
mulato replacefasting and maintenance requirements.

Blood losswas replaced. Vital signswere maintained
innorma rangethroughout surgery.

Once resection of the affected lobe was com-
pleted, controlled lung ventilation with atracurium as
theneuromuscular blockingagent wasstarted. Nitrous
oxidewasadded thence.

Blood gasesintraoperatively and postoperatively



werewithinnormal limits. At theend of operation, in-
tercostal block was given with 3 ml of 0.125%
bupivacaine, and residua neuromuscular block was
reversed with neostigmine 0.15mg adongwith aropine
0.03mg V. Theinfant was extubated when spontane-
ousrespirationwas sufficient to mantain SpO,>90%
inair. Later, the child waskept in an oxygen-enriched
environment in the pediatric intensive careunit under
continuous SpO,and EKG monitoring. At 72hoursthe
chest drain wasremoved after full expansion of there-
sidual lung. Rest of the postoperative period wasun-
eventful, and thechild was discharged after 7 days.

Lung biopsy of theresected segment showed lung
parenchymawith adectatic changesand emphysema-
tousdilatation of aveolar spacesin thesurrounding zone.

(Fig-34).
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Fig 3 Gross specimen of the resected

emphysematous left upper lobe.

Fig 4 Microscopy showing distended alveolar
spaces.
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Discussion

Controversy still exists concerningthe diagnosis
and treatment of congenitd lobar emphysema(CLE).
Although surgical removal of theaffected lobeisthe
most commonly accepted form of treatment, thereisa
small placefor conservativetherapy in patients who
arenotclinicaly inrespiratory distressand ableto feed
and grow. Maintaining ventilatory pressuresand vol-
ume aslow aspossible avoids producing ventilator-
related hy per expansion of the affected lobe. Manage-
ment by more consarvetive, gentleventilation technique
if successful will result in fewer emergency surgeries
with CLE. Operative mortality rateis3to 7% whereas
with conservativetherapiesitis 50to 75%. Hence con-
servative management should bereserved only for pa
tientswith milder symptomsor nodistressat all. ©

Monitoring of thevital parameters, during neona-
td surgery isamust. During thoracotomy, thebaby is
at great risk. On induction of anaesthesiaif positive
pressure ventilationis applied before opening of the
chest, it may causerapid inflation of emphysematous
lobeor cyst with sudden mediastind shift and cardiac
arest . Therefore, induction of anaesthesashould pro-
vide adeguate spontaneousventilation with minimd air-
waly pressure. Occasional gentle assistanceis neces-
sary. Once thechest isopened and the afected lobeis
delivered, the patient can be parayzed and the lungs
ventilated by controlled ventilation 8,
Hyperinflation of the emphysematouslobeor cyst can
beprevented by avoidingthe useof nitrous oxide be-
forethe ddivery of theaffected lobe, asit diffusesfaster
in aclosed cavity and expandsthe cavity, leading to
further compression of norma lung and more mediasti-
nal shift®. In our paient nitrousoxide wasstarted only
after theaffected lobe wasresected. 1°1*

Isolated casereports of endobronchial intubation
using singlelumen endotrached tubewith gentleventila-
tionas andternativeto spontaneousbilaterd lung venti-
lation arealso described 2 However endobronchid in-
tubation of the normal sideleadsto temporary collgpse
of theaffected lobewith dimination of ventilationto the
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non perfused lung segment on the diseased sideisan
ever-present risk. Lack of doublelumen tubesin this
agegroup makesthingsdifficult. Pediaricfibreoptic bron-
choscopeto confirm proper placement of the bronchid
blockerwas not availablein our inditute,

Thetechniqueof cauda thoracicepidura catheter-
ization providesastablecardiovascular profileand ex-
cdlentana gesiawithout depressing respiration. How-
ever kinking and doubling back of catheter may prevent
the catheter from reechingthe midthoracicsegments.®
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