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ARTICLE INFO ABSTRACT

Article history: Congenital lobar overinflation is a rare but well-recognized congenital cause of neonatal
Received 16 November 2023 and infantile respiratory distress. At times, the condition can mimic other congenital or
Accepted 3 January 2024 acquired diseases and have atypical distribution and imaging patterns. Lobectomy of the

involved lobe(s) is curative. We present our experience with 3 surgically confirmed cases of
congenital lobar overinflation. Referral papers, patient’s charts, including operation notes,

Keywords: and radiographic records were reviewed. All of them were initially misdiagnosed or under-
Congenital lobar overinflation diagnosed based on the initial radiographic examination alone. All 3 were referred to our
Pneumothorax center with respiratory distress, and the first 2 were treated with antibiotics prior to the set-
Pediatric chest tlement of their diagnosis. Chest computed tomography was key in diagnosing all 3 cases.
Chest CT The first patient was a 10-day-old neonate diagnosed with bilateral congenital lobar over-

inflation. The second patient was a 2-month-old infant diagnosed with right middle lobe
disease. In these 2 cases, the initial assessment of the vascularity was atypically exces-
sive in the affected lobe(s). Eventually, correlation with typical concurrent imaging features
and the clinical condition of the patients led to the correct diagnosis. The third case was
a 4-month-old infant with left upper lobe congenital lobar overinflation. All cases under-
went successful surgical treatment. Congenital lobar overinflation is a rare anomaly, and
multiple-lobe involvement is even rarer. Vascularity within the affected lobes is a subjec-
tive assessment that can be overestimated, leading to confusion, and a feature that needs
correlation with other common imaging features and the clinical course of patients.
© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

segment or lobe [1-3]. It occurs between 1 in 20,000 to 30,000
live births [4]. The time of presentation, bilaterality, and coex-
isting defects affect clinical manifestations, which can range
Congenital lobar overinflation (CLO) is a rare congenital lung from asymptomatic or mild breathing difficulty to severe res-
condition that causes selective hyperexpansion, usually of 1 piratory distress that begins at birth [2,3]. The cause is not
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clearly known, but multiple theories propose an abnormal-
ity of airway cartilages and compression by intrinsic vessels.
The resulting hyperinflation and subsequent mass effect on
adjacent lobes and/or mediastinum are responsible for the
respiratory symptoms at presentation. Most patients are
symptomatic at an early age, with the majority presenting at
less than 6 months of age [1-3]. Usually, a single lobe is in-
volved, with the upper and middle lobes more commonly in-
volved and the lower lobes affected rarely. Bilaterality is ex-
ceptionally rare [5].

Imaging plays a crucial role in confirming the condition
and separating it from other mimickers such as compensatory
overinflation and pneumothorax. Chest radiography is the ini-
tial method that will show hyperlucency of the involved lung
region and the resulting mass effect. Chest Computed Tomog-
raphy (CT) is superior in showing the size of the involved
lobe(s), compression of adjacent lobes (and, when severe, her-
niating to the contralateral hemithorax), other coexisting pro-
cesses such as pneumonia, as well as other congenital cardio-
vascular conditions. The major imaging features include over-
inflation of the involved lobe(s), a resulting mass effect, and
decreased vascularity in the involved lobes [1,5,6]. Attenuated
vascularity is an additional finding that is important to care-
fully assess as it helps in differentiating congenital lobar over-
inflation from pneumothorax. For this too, chest computed
tomography is mandatory and performs better than radiog-
raphy, but it is not entirely unambiguous [15].

Case 1

A 10-day-old female neonate presented with breathing diffi-
culties. Birth was at term via caesarian section for an indica-
tion of severe oligohydramnios at a local hospital. The baby
had grunting and fast breathing since birth and was treated
for presumed transient tachypnea of the newborn and early-
onset neonatal sepsis with IV ampicillin and gentamycin and
later on with the addition of IV ceftriaxone for a total of 9
days. The baby failed to improve and was referred to our
center for better neonatology care. Records of radiologic in-
vestigations were not found on the referral paper. On presen-
tation, the patient had a pulse rate of 172/min, a respiratory
rate of 52/min, a temperature of 36.7°C, and was desaturating
(88% on room air). On auscultation, there was bilaterally de-
creased air entry in both upper lung regions, more on the left
side.

Chest radiography showed bilateral hyperlucency with
relatively well-maintained bronchovascular markings. There
was evidence of left lower lobe collapse, as evidenced by
the silhouetted medial left hemidiaphragm. There was also
right middle lobe increased translucency with right upper
and lower lobe opacity (Fig. 1). Chest and abdominal ultra-
sounds were performed to evaluate the diaphragm and for
further characterization of the lung parenchymal processes,
and the right upper and bilateral lower lobe collapses were
redemonstrated. With the clinical presentation and multifo-
cal parenchymal densities, the possibility of infection was en-
tertained as a possible cause. The possibility of CLO was not
strongly considered at this point since bilateral presentation is

Fig. 1 - Supine chest X-ray shows hyperlucency of the right
middle lung (white arrowhead) as well as the majority of
the left lung (black arrowhead). Right upper lung as well as
bilateral medial lower lobe sharply marginated opacities
are also seen.

quite rare. Moreover, from the initial chest X-ray observation,
the pulmonary vasculature within the hyperlucent regions ap-
peared normal.

Septic doses of IV cefepime and ampicillin were given for
3 days, but the neonate did not improve and continued to de-
saturate persistently below 90% on 1 L of intranasal oxygen.
Three days into her admission, a noncontrast chest CT was
performed, which showed left upper lobe (LUL) and right mid-
dle lobe (RML) hyperinflation with resulting compressive at-
electasis of the left lower lobe, right upper lobe (RUL), and right
lower lobes (Fig. 2). Even if the diagnosis of CLO was not appar-
ent from the initial radiography, the CT was more suggestive
by clearly showing the marked hyperlucency of the affected
lobes and the compressed adjacent lobes.

Subsequently, a right middle and left upper lobectomy
were done. Intraoperative findings were consistent with the
CT findings, showing a hyperinflated RML and LUL that her-
niated through right and left posterolateral thoracotomy inci-
sions. Atelectasis of RUL and right lower lobes were also seen.
Postoperatively, the baby had a smooth course and was dis-
charged in stable condition. At 2 weeks and 1 month of follow-
up visits after discharge, the infant was in good condition and
was recovering well.

Case 2

A 2-month-old male infant was referred to us with a com-
plaint of fast breathing since birth. He was born at term by
spontaneous vaginal delivery, which was complicated by pro-
longed duration of labor (lasting 20 hours). The initial APGAR
score was not known. The chest radiograph report from the re-
ferring hospital stated a right upper lung region opacity. In ad-
dition, blood culture was positive for Escherichia coli. These sub-
sequently led to a treatment of neonatal sepsis with IV ampi-
cillin, gentamyecin, and later on vancomycin and ciprofloxacin
for a total of 22 days, but the infant’s respiratory distress did
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Fig. 2 - Three days later, axial cranial (A) and caudal (B) sections of lung window chest CT show air trapping in the right
middle and left upper lobes (white arrows in A) with bibasal lung collapses (black arrows in B). Coronal views (C and D)
show RML and LUL disease distribution to better advantage. White arrowheads (in C) point to subjectively prominent
appearing vasculature. Black arrow (in D) shows the right upper lung collapse with a focus of consolidation.

not improve, and he was subsequently transferred to our cen-
ter. On arrival, examination showed the child in acute respi-
ratory distress with a pulse rate of 152/min, a respiratory rate
of 72/min, a temperature of 37.2°C, and an oxygen saturation
of 85% on room air. Chest examination showed severe inter-
and subcostal retractions and decreased air entry in the upper
two-thirds of the right chest.

For a detailed evaluation of the chest, a noncontrast chest
CT scan was done and showed a hyperinflated right middle
lobe that herniated across the midline and a resulting me-
diastinal shift to the left. Even if the lobe was hyperinflated,
the pulmonary vessels were not attenuated. The right and left
upper lobes showed evidence of collapse and consolidation
(Fig. 3). As a result, an acquired compensatory overinflation
due to the RUL pneumonic consolidation was considered. The
patient continued with a revised course of antibiotics consist-
ing of IV cefepime for 11 days, but to no avail. A repeat chest
X-ray was done 14 days after the CT scan for lack of improve-
ment and showed a persistently hyperlucent right mid-lung
after marked improvement of the RUL consolidation (Fig. 3E).

Thus, a right middle lobe CLO was diagnosed as it best repre-
sented the abnormality. The initial hesitation in considering
CLO was due to the fairly normal calibre of the pulmonary ves-
sels in the affected lobe. A right middle lobectomy was done
through a right posterolateral thoracotomy incision, which
showed an overinflated RML. The child was subsequently dis-
charged in stable conditions. The patient was stable at 2 weeks
and 1 month of follow-up visits.

Case 3

A 4-month-old female infant was referred to us with a 1-
month history of a nonwhooping and nonbarking type of pro-
gressively worsening cough. She was relatively asymptomatic
during her first 3 months of life and had an uneventful perina-
tal course. On examination, the infant was desaturating (ini-
tially 86% on room air, which normalized to 98% with 2 L in-
tranasal oxygen), had a pulse rate of 140/min, a respiratory



RADIOLOGY CASE REPORTS 19 (2024) 1496-1502 1499

Fig. 3 - Axial (A) and successive coronal views (B-D) of chest CT in lung window show hyperinflated RML with left ward
herniation through the anterior mediastinum (white arrows). Caliber of vessels are relatively preserved (white arrowheads
in A and D). Consolidation is seen in the posterior segment of the right upper lobe (black arrow in C). Chest radiograph (E)
acquired 14 days after the chest CT shows resolution of consolidation but persisting large area of lucency (black arrowhead)
in right lung consistent with RML overinflation.
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Fig. 4 - Initial supine chest radiograph (A) shows markedly hyperlucent and hyper inflated left upper and mid lung regions
with compressive atelectasis inferiorly and marked right ward mediastinal shift (arrow). Axial (B), and consecutive posterior
(C) and anterior (D) coronal sections of chest CT in lung window show severe hyperinflation of the LUL with decreased
vasculature (white arrowheads in B-D). On the coronal images, marked right ward tracheal and mediastinal shift is also
noted with associated mass effect on the right lung. The arrow (in D) points to severely shifted anterior junctional line.

rate of 54/min, and a temperature of 35.6°C. On auscultation,
there was diffusely decreased air entry over the left chest.

Radiologic findings were consistent with left upper lobe
CLO, and a chest radiograph showed overinflation of the up-
per two-thirds of the left lung with atelectasis of the left lower
lung and contralateral mediastinal shift. The findings were
confirmed by a chest CT done the next day (Fig. 4). A left pos-
terolateral thoracotomy was performed with intraoperative
findings of an overinflated LUL. The patient was eventually
discharged in stable condition. The infant was healthy at her
2-week follow-up, and then care was transferred to another
hospital that is close to the patient’s hometown.

Discussion

We reviewed 3 surgically confirmed cases of CLO in 2 females
and 1 male patient. One had bilateral CLO involving the LUL

and RML, and the others had single lobe involvement of the
RML and LUL. CLO occurs between 1 in 20,000 to 30,000 live
births [4]. It usually affects a single lobe, with the LUL (43%)
and RML (32%) being the 2 commonly involved lobes. RUL
(21%), and lower lobe (2%) are less common [2,5]. The LUL and
RML are the only 2 lobes affected in all of our cases. Bilaterality
is exceptionally rare, with 26 cases reported so far, according
to our knowledge. Garge et al. [6] reported 3 cases from the
author’s institution and reviewed 22 previous cases from 14
reports since 1963. Zinaye and Zeray [7] from Ethiopia also re-
ported a single case of bilateral CLO in 2022. The combination
of LUL and RML involvement appears to be more common (17
cases out of 26 compiled by Garge et al. [6] had this combina-
tion). The treatment and recovery, as expected, will be more
challenging as bilateral thoracotomies carry a higher chance
of complications.

CLO, as shown in our cases, causes overinflation of 1 or
more lobes, with subsequent mass effects on the adjacent
lobes. The cause of air trapping in 50% of the cases is un-
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known. The proposed mechanism includes bronchial cartilage
dysplasia, extrinsic compression by aberrant vessels, and in-
trinsic abnormalities like polyalveolar lobes [8,9]. Due to the
effect such an overinflation can have on adjacent and con-
tralateral lung tissue and the mediastinum, it can lead to
hypoxia that may require emergency intervention. Most pa-
tients present within their first 6 months of life with short-
ness of breath and wheezing [1-3]. Consistent with this epi-
demiologic profile, 2 of our cases presented immediately af-
ter birth and 1 at 4 months of age. Especially among new-
borns, the condition often mimics an infectious process, and
as such, patients might be initially treated with a course of
antibiotics before CLO is suspected from further radiologic
examinations performed for poor treatment response [5,10-
13]. This sequence of events took place in 2 of our cases. CLO
can be potentially confused with pneumothorax, as both con-
ditions appear hyperlucent on radiography. Erroneous chest
drainage insertions have indeed been reported. Prabhu et al.
[15] highlighted this important challenge in their review of
inadvertent chest tube insertion among children with con-
genital cystic lucent lung lesions. Five such occurrences were
found in CLO patients who presented with variable degrees of
dyspnea. All cases were diagnosed with tension pneumotho-
rax from initial radiographs, which showed hyperinflated lung
fields and mediastinal shift. The temptation to insert chest
tubes is understandable, as the imaging findings are compat-
ible with the presumed diagnosis. Despite the attempt, respi-
ratory distress worsened in all, and surgical emphysema and
a new moderate pneumothorax developed in 3. Consequently,
nonimprovement led to a chest CT examination, which prop-
erly diagnosed CLO. The writers admit faint vascular mark-
ings (within the hyperlucent areas) were seen on the ini-
tial radiographs and stress the importance of carefully as-
sessing the level of vascularity on initial radiographs to dif-
ferentiate pneumothorax from overinflated lung. Similar se-
quence of events (initial misdiagnosis of tension pneumoth-
orax based on initial radiographs leading to unnecessary in-
terventions with subsequent clinical worsening and eventual
corrected diagnosis based on CT) were also reported by other
authors [14,16].

Imaging provides crucial diagnostic input by showing the
affected lobe(s), adjacent mass effects, concurrent infection,
associated congenital heart disease, as well as ruling out ob-
structive pathology. The cardinal postnatal imaging features
on radiography and CT are segmental or lobar overinflation
which will persist or progress on subsequent imaging, hyper-
lucency with compression or displacement of adjacent lobes,
and when severe, the mediastinum shift as seen in our third
case [1-5].

A chest radiograph is the initial imaging modality, as it is
safe and conveniently available in most neonatal care settings.
It is of paramount importance to pick the mediastinal shift
early and suggest the diagnosis. The cardinal and gold stan-
dard study, though, is chest CT, as it is mandatory for a detailed
evaluation of the whole chest, the lobar involvement, as well
as concurrent complications, clearly and early. As discussed
above, all our cases were confirmed by chest CT. One addi-
tional imaging finding that is more easily assessed with chest
CT is related to the appearance of the vasculature within the
affected lobes. Attenuated vasculature has been proposed as a

helpful clue to differentiate CLO from its mimickers [12,17,18].
But we did not find any objective imaging criteria to mea-
sure decreased vasculature in CLO, and thus we used sub-
jective assessment. In 2 of our cases, the CT scan showed
vascularity that was not markedly decreased. In our isolated
RML case, the superimposed pneumonia and the seemingly
prominent vessels made us less considerate of CLO. In this
case, the lucent region was judged to be caused by compen-
satory hyperinflation related to RUL pneumonia. In our bi-
lateral case too, the extreme rarity of bilateral CLO in addi-
tion to the fairly normal calibre of the pulmonary vessels on
the initial radiography made us doubt the diagnosis of CLO.
But on the chest CT, even though the vessels still appeared
preserved, a detailed evaluation of the other cardinal signs
of CLO—overexpanded and hyperlucent lobes with adjacent
mass effect—persuaded us to the diagnosis of CLO. Admit-
tedly, the worsening respiratory distress of the child also drove
us to consider CLO as a strong possibility. The underrecogniza-
tion of bilateral CLO is consistent with previous experiences
from different authors. In the bilateral CLO case reported by
Zinaye and Zeray [7], the initial consideration was either a
right lung hypoplasia with compensatory hyperinflation of
the left lung or a left lung hyperinflation due to a vascular
ring. Eventually, a chest CT settled the diagnosis. In the review
by Garge et al. [6], recurrent admissions for pulmonary infec-
tions and asthma were considered in some of the reviewed
cases before chest CT shed light on the possibility of bilateral
CLO.

The level of vascular attenuation can be underestimated
on the initial radiograph, and it can usually be better recog-
nized on follow-up imaging that shows the persisting abnor-
mality. Kennedy et al. [12] showed that the number of radio-
graphs that correctly displayed decreased vessel calibre on the
affected lobe increased from 7 to 10 between the initial and fi-
nal chest X-rays. Given this, a wholesome consideration of all
the imaging features and strong clinical suspicion are needed
for an early and correct diagnosis.

Thoracotomy of the involved lobes, either thoracoscopi-
cally or by open surgery, based on local expertise, is the defi-
nite treatment modality, and it is vital to prevent ensuing com-
plications. The procedure needs to be done as early as possible
in severely symptomatic cases. In selected stable and asymp-
tomatic cases, close observation can be chosen in the hopes of
avoiding surgery. Standard frequency and duration for follow-
ups are not specified, but generally symptoms lead manage-
ment[1,10,19]. All our cases underwent an open thoracotomy
within the same admission period and had a smooth postop-
erative course.

In conclusion, CLO can have varied clinical presentations
with its diagnostic challenges related to the possibility of in-
fection and pneumothorax. Even if single-lobe involvement
is the most common presentation, multiple-lobe involvement
is still possible. A chest CT scan is an indispensable imaging
modality for the overall assessment of CLO and, in particu-
lar, for the detailed description of the classic signs. Although
these are usually clearly depicted, a dilemma can arise re-
garding the level of diminished vascularity in the overinflated
lobes on either chest radiography or chest CT. For this reason,
a wholesome tactic based on clinical and radiologic findings
is necessary.
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Patient consent

Written informed consent was obtained from the parents of
the 3 presented children for anonymized patient information
to be published in this article.
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