TWO BAHRAINI brothers with
congenital lobar emphysema of the
left upper lobe who presented with
respiratory distress few hours after
birth are reported. The condition is
rare and has only been described in
one other report in the literature.
To the best of our knowledge this is
the first report of two brothers with
congenital lobar emphysema of the
left upper lobe successfully treated
with lobectomy almost during the
first week of life. One of the infants
developed mild  degree  of
emphysema in the right middle lobe
one week after surgery. The diag-
nosis of the condition when sus-
pected clinically can be confirmed
radiologically and by studying the
pathological material. The clinical
presentations, aetiology, pathologi-
cal findings and management are
also reviewed.

INTRODUCTION

Overinflation of a pulmonary
lobe is one of the main causes of
respiratory distress in the newborn
and young infants (4,12). This rare
condition has been recognized as
congenital lobar emphysema (also
called infantile lobar emphysema,
regional infantile emphysema and
congenital obstructive emphyse-
ma). It usually affect an upper lobe
or right middle lobe (6,12) leading
to compression of the rest of the
ipsilateral lung with herniation
across the middle line to compress
the contralateral lung. There is also
mediastinal shift. A variety of
anatomic lesions may produce this
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picture and the mechanism is that
air can enter the affected lobe dur-
ing inspiration but cannot escape
freely during expiration. The dis-
ease is usually fatal but prompt
lobectomy is curative if it is recog-
nized during carly infancy.

Although expiratory wheezing
has been described in siblings of
infants with congenital lobar
emphysema (6), the familial ten-
dency of the disease is not clear. To
the best of our knowledge there is
only one report in the literature of
two brothers with congenital lobar
emphysema of the left upper lobe
and only one of these survived after
lobectomy (6). The present com-
munication provide the second
report of two brothers who pre-
sented few hours after birth with
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respiratory distress due to congeni-
tal lobar emphysema of the same
left upper lobe. It also provide the
first report of these brothers who
underwent successful emergnecy
lobectomy.

CASE REPORTS
Case No. 1

A ten days old Bahraini male
infant was referred to the Paediat-
ric Surgical Unit with severe
respiratory distress. He was the
product of full term normal pre-
gnancy weighing 3.6 Kilograms at
birth: He has 4 other normal sibl-
ings. Mild respiratory distress was
noticed 5 hours after birth which
improved with oxygen therapy.
Three days later, the distress
became progressive and on the
tenth day his condition deterior-
ated suddenly and developed
cyanosis, tachypnea and dyspnea.
The left side of the chest was
hyperresonant to percussion and
breath sounds were diminished
with bilateral wheezing. Chest
X-ray showed hyperaereation of
the left upper lobe with herniation
across the anterior mediastinum to
the right side and collapse of the
left lower lobe. The right lung was
also collapsed and compressed
with right mediastinal shift (Figure
1). Emergency posteriolateral
thoracotomy  was  performed
through the fifth intercostal space.
The left upper lobe was severely
emphysematous and herniated
across the anterior mediastinum to
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Chest X-ray on the tenth day after birth (Case No.1)* showing

hyperaereation of the left upper lobe with herniation across the

mediastinum. There is also mediastinal shi ft to the right with collapse
of most of the right lung and left upper lobe.

the right side. The left lower lobe
was collapsed. The left upper robe
was retracted downward and
backward. The pleura was incised
parallel and below the concavity of
the aortic arch in the region of the
left vagus. The incision was curved
forward and downward between
the lung edge and the phrenic
nerve infront. The pulmonary
artery was mobilized by opening its
sheath and with careful dissection
it was dissected from the
anteriosuperior aspect of the left
main bronchus. Three branches of
the left pulmonary artery to the
upper lobe were identified and
divided between ligature. The left
main fissure was opened with ease
and the left upper lobe was dissec-
ted from the left lower lobe. From
the left pulmonary artery which
traverse the base of the interlobu-
lar fissure, the two branches to the
linguela were identified and
divided between ligature. The
upper lobe was then retracted
backward and the tributaries of the
left pulmonary vein from the upper
lobe and the linguela were dissec-
ted and divided. The main bron-
chus to the left upper lobe and lin-
guela was then divided between

clamps and the proximal part was
closed. Left intercostal drain was
inserted and the wound was closed.
The baby had an uneventiful post-
operative recovery. He is now two
years old and had grown normally.
During the first year of his life he
presented once with tachypnea and
wheezes and in 3 occasions with no
symptoms but chest auscultation
revealed scattered wheezes. Dur-
ing the second year, he was com-
pletely asymptomatic with clear
chest X-ray.

Case No. 2

Seven days old Bahraini infant,
the brother of Case No. 1 was
referred to the Paediatric Surgical
Unit with the suspicion of congen-
tial lobar emphysema. He was the
product of full term normal deliv-
ery weighing 3.6 Kilograms at
birth. He has four other normal
siblings. The infant was noticed to
be tachypnic four hours after birth
which improved with oxygen
therapy. On th fourth day of life his
tachypnea increased and he gradu-
ally developed dyspnea. On
examination he was tachypnic with
laboured breathing. The left side of
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Chest X-ray on the seventh day after birth (Case No.2 ) showing
hyperaereation of the left upper lobe and collapse of the left lower
lobe. There is also herniation of the emphysematous lobe across the
anterior mediastinum with mediastinal shift to the right and collapse

of the right lung.

the chest was hyperresonant,
breath sounds were reduced and
wheezes audible. Chest X-ray
showed hyperaereation of the left
upper lobe with herniation across
the anterior mediastinum. The
right lung was compressed by the
emphysematous lobe and by the
shifted mediastinum (Figure 2).
Emergency left upper lobec-
tomy through posteriolateral
thoracotomy  was  performed.
The immediate postoperative
chest X-ray showed right
pneumothorax, but with the inser-
tion of right intercostal tube, a
good recovery resulted. One week
after surgery the baby developed
post-feeding tachypnea with audi-
ble wheezes on the right side of the
Chest.  Chest X-ray showed
hyperaereation of the right middle
lobe with moderate degree of her-
niation across the mediastinum and
collapse of the right lower lobe
(Figure 3). He was treated conser-
vatively with oxygen therapy with
each attack of tachypnea. The
infant is now two months old and
thriving well but occasionally he
develops tachypnea with feeding.
There was no progressive change
on chest X-ray.



Chest X-ray one week after lobectomy of left upper lobe (Case No.2)
showing hyperaereation of the right middle lobe with herniation

across the mediastinum with severe mediastinal shift to the left. The
lower right lobe shows partial collapse.

PATHOLOGICAL
EVALUATION

At operation, the emphysemat-
ous lobe was apparent by its over
distension and the difficulty in col-
lapsing it. The unaffected part of
the lung was atelectatic. Both
specimens reported in "this paper
were received in the laboratory
fixed in 10 per cent formol saline.
Reinflation and  quantitative
studies of the alveoli, arteries and
bronchi were therefore not possi-
ble. Reconstruction from serial
sections of bronchial pathways to
demonstrate developmental bron-
chial anomalies was also not car-
ried. No evidence of obstruction to
the airways could be demon-
strated. Microscopically the alveoli
of the emphysematous parts
appeared over-distended with air
and the alveolar septae were
widely separated and had clubbed
endings (Figure 4). In the collapsed
parts there were many spaces filled
with polymorphs suggesting pul-
monary infection and few alveoli
were lined by hyaline membrane.
In all the sections examined. the

bronchial cartilage plates were all
normal with no evidence of hypo-
plasia. In both cases, no convincing
pathological actiological factor was
demonstrated as to the cause of
congenital lobar emphysema.

DISCUSSION

Congenital lobar emphysema is
predominently a condition of early
infancy and for this reason it has
been generally assumed to be a

-congenital disease. Occasionally it

is not recognized until the forth
month of life or later and in these
cases it is probable that acquired
respiratory infection plays a sig-
nificant role in the pathogenesis.
The familial tendency has been
pointed out in siblings of infants
with congenital lobar emphysema
(6). But the significance of this
tendency is not clear.

The severity of symptoms in
infants with congenital lobar
emphysema varies greatly . Some
infants develop severe respiratory
distress in the first few days of life
while others progress with slower

Microscopic appearence of emphysema with overdistension of the
alveoli. The alveolar septae are widely separated and had clubbed

endings.

onset during later infancy, perhaps
as coincident with respiratory
infection. The symptoms usually
appear shortly after birth with
expiratory wheezing and
tachypnea followed by dyspnea
and, in severe cases cyanosis. Phys-
ical examination may reveal
asymetery of the thorax due to
unilateral over-inflation. The per-
cussion note is increased, breath
sounds reduced and rales and
wheezes may be audible. The
course is rapid, progressive and
nearly always ends fatally unless
the lobe is resected (11). Massive
air trapping and over-distension
within the involved lobe makes the
latter physiologically useless and
result in compression atelectasis of
the ipsilateral lung and interfer-
ence with the venous return to the
heart. The X-ray manifestations
are distinctive and present little dif-
ficulty in diagnosis. There is a mar-
kedly over-distended lobe with col-
lapse of the normal lobes on the
affected side and mediastinal shift
into the uninvolved side with com-
pression of the contralateral lung.
Bronchoscopy and bronchography
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are - unnecessary and may be
dangerous in a cyanotic baby. But
on occasions when radiology is not
diagnostic and in conditions in
which the presence of foreign body
is strongly suspected, bronchos-
copy might be helpful.

Congenital lobar emphysema
may affect any pulmonary lobe.
Hendren and McKee (6) reviewed
106 cases collected from the
English and French literature and
reported seven cases of their own.
In 46 cases the disecase was
reported to involve the left upper
lobe, in 38 the right middle lobe, in
24 the right upper lobe, in two the
lower lobes and in three more than
one lobe.

Congenital lobar emphysema
can arise from a variety of
anatomic lesions : (a) Compression
of the bronchi by extrinsic factors
such as abnormally large or
abnormally situated blood vessels
(10, 15, 19, 21), enteric duplica-
tion or bronchogenic cyst (23, 24).
(b) Intrinsic intrabronchial
obstruction from foreign bodies,
infection (11), inspissated secre-
tions (23) and congenital redun-
dant fold of the bronchial mucous
membrane (16). (¢) Increased col-
lapsibility of the lobar bronchus
during expiration due to congenital
absence or hypoplasia of the bron-
chial cartilage (1, 20). This concept
has been challenged (13) because
the variability of the state of
development of the bronchial car-
tilage in early life is not widely
known. It would seem however,
that the segmental cartilage
anomalies are always overlooked
because the involved segment is
either left behind or clamped
across during lobectomy and this
renders microscopic examination
impossible. (d) Developmental
abnormalities of the alveoli result-
ing in loss of the elastic recoil (1)
and congenital bronchial atresia
and stenosis (9, 20). (e) Localized

neuromuscular dysfunction (20).
In their review of 113 cases with
congenital lobar emphysema,
Hendren and McKee (6) noted
that 25 per cent of the cases were
due to abnormalities of the bron-
chial cartilage, 13 per cent to
intrinsic obstruction, 8 per cent to
extrinsic obstruction, 4 per cent of
diffuse bronchial abnormalities
and 50 per cent to unknown causes.
In the reported cases of this paper
no convincing pathological cause
could be demonstrated.

Applying quantitative techni-
ques of the pulmonary alveoli, air-
ways and arteries to a small
number of formaline inflated
specimens with lobar emphysema,
three pathological type were
described (35, 7, 8, 22); (a) Polyal-
veolar type in which the number of
alveoli is increased, but the air-
ways, acini and arteries are normal
for age in number, size and struc-
ture. This suggest that the
emphysematous condition repres-
ent gigantism of the alveolar reg-
ion. (b) Overinflation of a normal
lobe. In this type the alveolar
number is normal for age but the
volume of an alveolus is increased
and hence there is a total increase
in lung volume. The arteries and
bronchi are normal in number and
structure. This type suggest that
the emphysema could follow bron-
chial obstruction. (c¢) Congenital
emphysema with hypoplasia of the
lung. In this type the involved lung
is small in volume with reduced
number of bronchi and arteries.
The total alveolar number is less
than normally found at birth but
the alveoli are eight times the nor-
mal volume.

The treatment of choice is surgi-
cal removal of the affected lobe.
This might be indicated urgently,
as in our cases, or electively in mil-
der forms. Anaesthesia must not be
started until all are in readiness for
expeditious thoracotomy. Exces-
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sive positive pressure must be
avoided during induction of anaes-
thesia lest the over distended lobe
get even larger and cause further
embarassment to the cardiopul-
monary function in an already pre-
cariously ill infant (3). At opera-
tion the affected lobe is apparent
by its over distension. The unaf-
fected part of the lung which must
be saved is atelectatic.. No
emphysematous portion should be
left as this will result in continued
respiratory embarassment. This is
because of the progressive nature
of the disease. The results of lobec-
tomy are excellent and in the
review of Hendren and McKee (6)
in 101 cases with congenital lobar
emphysema treated surgically by
lobectomy there were only four
deaths. The mortality rate follow-
ing lobectomy was calculated as 7
per cent resulting from brain dam-
age from postoperative hypoxia.
congenital heart disease, post-
operative pneumothorax and aspi-
ration of mucous (14). Conserva-
tive surgery in the form of
thoracocentesis, bronchial dilata-
tion, removal of aberrant blood
vessel and tube thoracotomy have
also been tried in eight cases with
three deaths (6).

There are few advocates of con-
servative management but the
results are uncertain. Needle aspi-
ration of the emphysematous lobe
had been suggested as a definitive
treatment but pneumothorax is a
hazard and the ultimate outlook is
not clear. Death after aspiration
has been reported along with many
fatal mishaps (6). Nonethless it is
of interest to note the unique
report of Roghair (17) of two chil-
dren with dyspnea from what
appeared to be congenital lobar
emphysema. The children received
no treatment and were followed
into adult life and were found to be
asymptomatic with normal chest
X-ray appearences. This report



encouraged us to avoid further sur-
gical intervention in case No. 2
after he developed emphysema in
the right middle lobe, particularly
that his symptoms did improve
with oxygen therapy.

There are few reports of long
term follow up of infants with con-
genital lobar emphysema treated
by lobectomy. Sloan (18) followed
six patients till adulthood. All the
children had grown up_ and
developed normally with leading
active role in life and some with
competitive sport activities. The
pulmonary physiological tests
showed decreased vital capacity
proportional to the amount of lung
tissue removed and normal or
slightly increased total lung volume
suggesting compensatory growth
and over distension of the remain-
ing lung (18). Hyperinflation of
another lobe has also been
described (2). Tapper et al ( 22)
also reported a follow up of over
10-20 years and described
decreased specific airway conduc-
tance, low forced expiratory vol-
ume and low maximum mid-
expiratory flow rate. Other late
signs and symptoms include recur-
rent episodes of wheezing as
reported by Hendren and McKee
(6) in 4 of their 7 patients. In our
present cases, the first baby was
followed for 2 years. In his first
year he presented once with cough,
tachypnea and wheezes and on
three occasions with no symptoms
but chest auscultation revealed
scattered wheezes. During the sec-
ond year he was completely asymp-
tomatic with clear chest X-ray. The
second baby developed congenital
lobar emphysema of the right mid-
dle lobe causing tachypnea after
feeding; this improved with oxygen
therapy. The X-ray findings were
persistent but not progressive. In
their review of 113 cases, Hendren
and McKee (6) found only three

cases with congenital lobar

emphysema in another lobe.
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