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CASE REPORT
ENAIAPEPOYZA TEPIMNTQZIH

Congenital lobar emphysema
in the neonatal period

A case report of diagnostic
and management challenges

We describe the diagnostic challenges, surgical management strategies, and
postoperative complications in an infant with congenital lobar emphysema
(CLE). A 3-month-old female infant was brought to the hospital with progressive
tachypnea, chest retractions, cyanosis, and feeding difficulties that resulted
in failure to thrive. Initially, the patient was diagnosed with pneumonia
and received intravenous antibiotics. Subsequently, chest radiography was
misinterpreted as pneumothorax, leading to chest tube placement without
clinical improvement. Further evaluation with chest computed tomography
(CT) revealed hyperinflation of the left upper lobe, mediastinal shift, and
compression of the surrounding lung tissue, establishing the diagnosis of
CLE. The patient underwent left upper lobectomy, which immediately im-
proved oxygen saturation. Postoperatively, the patient developed ventilator-
associated pneumonia, sepsis caused by multidrug-resistant Acinetobacter
baumannii, and persistent malnutrition, which were managed with last-line
antibiotics, high-calorie enteral nutrition, and chest physiotherapy. In con-
clusion, this case highlights the importance of clinical vigilance for CLE in
neonates with respiratory distress unresponsive to conventional therapy.
Lobectomy is effective as a definitive treatment; however, optimal recovery
requires multidisciplinary management, particularly infection prevention
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and nutritional rehabilitation.

Respiratory distress in neonates is always a serious clini-
cal issue as it can lead to hypoxia, respiratory failure and
ultimately death.” There is a variety of potential causes of
respiratory distress in neonates from pneumonia and pneu-
mothorax to congenital pulmonary malformation.? Among
congenital conditions, congenital lobar emphysema (CLE)
is of particular interest because it is often misdiagnosed
as another pulmonary process.>* CLE is a rare entity at 1 in
20,000-30,000 live births.®* CLE is characterized by partial
bronchial obstruction with one-way valve properties.®
Usually, the obstruction will allow air to enter in inspiration
but will not allow expired air to leave, leading to abnormal
hyperinflation of the involved lobe, compression of adjacent
lung, and shifting of the mediastinum to the opposite side.5”
The left upper lobe is the most common location affected,
followed by the right middle lobe and right upper lobe.>®

Clinically, CLE can present with a broad range of features
from asymptomatic neonates to significant respiratory dis-
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tress.®’° The radiological appearance of CLE can resemble
pneumothorax or pneumonia, which can result in situations
when CLE is overlooked or diagnosed incorrectly, and some
other procedure is performed, most commonly chest tube
placement.#’"? Chest computed tomography (CT) remains
the most sensitive modality to definitively answer the ques-
tion by showing hyperinflation of the lobe along with the
subsequent compressive mechanisms.>’> Few cases can
be monitored conservatively; however, lobectomy is the
definitive treatment in the setting of significant clinical
distress.’*'¢ In general, lobectomy tends to be associated
with improved respiratory function but the postoperative
course is frequently complicated by hospital-acquired infec-
tion, dependency upon the vent, and complications due
to nutritional issues.””’8 Herein, we present a case report
to highlight the clinical progression of an infant with CLE
including the diagnostic challenges, surgical management
and post-operative complications, while also highlighting
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the value of a multidisciplinary approach to maximize
long-term outcomes.’#?°

CASE PRESENTATION

A female infant was brought to the hospital with progressive
tachypnea, chest retractions, cyanosis, and feeding difficulties
leading to failure to thrive. She was born at term via cesarean sec-
tion due to prolonged second stage of labor, with a birth weight
of 2,800 g.The neonatal adaptation was uneventful, with no signs
of respiratory distress or cyanosis. The pregnancy history was
normal, without intrauterine infection or congenital abnormalities
detected during antenatal examinations. The infant was formula-
fed from birth due to feeding difficulties, although initial growth
was adequate. At the age of two months, the patient began to
exhibit persistent tachypnea, intermittent cyanosis, chest retrac-
tions, and feeding intolerance. These symptoms progressed to
impaired growth, as her weight failed to increase in accordance
with the growth curve. She was subsequently taken to a secondary
hospital, where she was diagnosed with pneumonia or pneumo-
thorax. Chest radiography demonstrated hyperlucency of the left
hemithorax, which was misinterpreted as pneumothorax, leading
to chest tube insertion. However, the patient’s condition did not
improve, and respiratory distress persisted.

After discharge, the patient experienced deterioration and
required rehospitalization with intravenous antibiotics and oxygen
therapy, but without significantimprovement. Due to the suspicion
of a congenital pulmonary anomaly, the patient was eventually
referred to our hospital. Upon arrival, she was in severe respira-
tory distress with an oxygen saturation of only 30% on room air,
necessitating immediate intubation and mechanical ventilation.
Physical examination revealed decreased breath sounds on the left
hemithorax and central cyanosis. Chest radiography demonstrated
hyperinflation of the left upper lobe with mediastinal shift to the
right (fig. 1A), and thoracic CT scan subsequently confirmed the
diagnosis of CLE in the left upper lobe with compression of the
adjacent lung tissue (tab. 1).

Additional investigations revealed the following results: Arterial
blood gas analysis showed a pCO, of 56 mmHg and a pH of 7.37,
indicating compensated respiratory acidosis; hemoglobin level
was 10.1 g/dL with neutrophilic leukocytosis; and blood culture
grew multidrug-resistant Acinetobacter baumannii. Due to per-
sistent hypoxia despite maximal ventilatory support, progressive
mediastinal shift, and failure of conservative therapy, the medical
team decided to perform a left upper lobectomy.

Following the lobectomy, the patient demonstrated marked
improvement in oxygenation, with oxygen saturation increasing
to 95-98% despite continued mechanical ventilation at lower
pressure settings. The mediastinal shift was reduced after surgery,
and serial chest radiographs showed gradual re-expansion of the
contralateral lung, confirming the effectiveness of the interven-
tion. Nevertheless, the postoperative course was complicated by
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persistent ventilatory dependence, recurrent pneumonia, and noso-
comial infections, which prolonged hospitalization and required
comprehensive multidisciplinary management. A comparison of
the patient’s preoperative, postoperative, and follow-up clinical
conditions is summarized in table 2, demonstrating significant
improvements in oxygenation and ventilatory parameters, while
also highlighting the ongoing challenges related to recurrent
infections and nutritional deficiencies.

Despite improvement in oxygen saturation, the patient con-
tinued to experience oxygen dependency during the follow-up
phase, requiring high flow nasal cannula (HFNC) and a tracheal
mask due to recurrent pneumonia. Follow-up radiological exami-
nations demonstrated improvement in mediastinal deviation and
re-expansion of the contralateral lung, although residual pulmo-
nary abnormalities were still evident (fig. 1B). The patient also
underwent regular chest physiotherapy to support compensatory
lung growth, improve respiratory function, and reduce the risk of
recurrent infections.

COMMENTS

This case report describes a 3-month-old female neonate
with CLE who was initially misdiagnosed as having pneu-
mothorax, leading to an inappropriate chest tube insertion
before the correct diagnosis was established through CT
scan and subsequently managed with lobectomy.>* The
main findings of this case highlight the importance of early
imaging-based diagnosis and the fact that the postoperative
course is not always straightforward, as the patient faced
challenges of multidrug-resistant nosocomial infection and
malnutrition.’”?" Previous studies have also emphasized
that misdiagnosis of CLE as pneumothorax isa common is-
sue that can worsen patient outcomes.*? Furthermore, other
research has reported that lobectomy remains the definitive
therapy with a high success rate, although postoperative
challenges are often related to infectious complications
and nutritional recovery.”'¢ The direct reason for these
findings is the limited clinical experience in recognizing
this rare condition, whereas the indirect reason lies in the
limited radiology facilities available in secondary hospitals.?’
Therefore, this case underscores that while lobectomy is
effective in improving ventilation in CLE, long-term recovery
requires a multidisciplinary approach.’®’?

In this case, the patient presented with persistent respi-
ratory distress, severe hypoxia, and ventilator dependence
that did not improve despite maximal supportive therapy.
Radiological evaluation revealed extensive hyperinflation
of the left upper lobe with significant compression of the
contralateral lung and mediastinal structures, posing a
serious risk of ventilatory failure, prolonged hypoxia, and
hemodynamic instability.5’° This progressive condition
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Figure 1. Radiological chest X-ray findings in a neonate with congenital lobar emphysema (CLE). (A) Preoperative chest X-ray showing hyperinfla-
tion of the left upper lobe with mediastinal shift to the right, consistent with typical CLE findings. (B) Postoperative chest X-ray following left upper
lobectomy, demonstrating improved expansion of the contralateral lung and partial correction of mediastinal shift.

Table 1. Summary of diagnostic workup.

Investigation Findings

Chest X-ray Hyperinflation of the left upper lobe with contralateral mediastinal shift; suggestive of pneumonia

CT scan (thorax) Confirmation of congenital lobar emphysema (CLE) in the left upper lobe; mediastinal shift; compression of
adjacent structures

Blood culture Growth of pandrug-resistant Acinetobacter baumannii, resistant to all tested antibiotics except tigecycline

Arterial blood gas (ABG) pH: 7.37 (normal), pCO,: 56 mmHg (elevated), HCO;: 32.7 mmoL/L (compensated respiratory acidosis)

Complete blood count (CBC) Hemoglobin: 10.1 g/dL (mild anemia), Neutrophils: 89.9% (neutrophilic leukocytosis)

CT: Computed tomography

Table 2. Postoperative and follow-up outcomes.

Parameter Pre-lobectomy Post-lobectomy Follow-up period

Oxygen saturation 30% on room air; 100% with mechanical ~ 95-98% on mechanical ventilation ~ Required supplemental O,, fluctuating

(Sp0Oy) ventilation (PEEP: 8 cmH,0, FiO,: 100%) (PEEP: 5 cmH,0, FiO,: 40%) SpO,due to recurrent pneumonia
Ventilatory settings ~ High-pressure support; Lower-pressure support; stable Escalation to HFNC and tracheal mask
frequent desaturations oxygenation with fluctuating FiO, requirements
Nutritional status Severe malnutrition; limited intake Improved intake with high-calorie  Persistent malnutrition despite
via orogastric tube formula; weight gain observed high-calorie intake
Infection markers Elevated, indicating active infection Normalized, indicating resolution ~ Recurrent infection episodes requiring
(CRP) of infection prolonged antimicrobial therapy

PEEP: Positive end-expiratory pressure, HFNC: High-flow nasal cannula

reinforced the indication for early lobectomy, particularly  ance and failure to thrive due to high respiratory burden
since conservative management had failed, as evidenced  and inadequate caloric intake.”™#’* Several previous reports
by recurrent hospitalizations, increased work of breathing,  have emphasized that early surgical intervention in CLE is
persistent oxygen requirement, as well as feeding intoler-  associated with favorable long-term outcomes, given the
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remarkable compensatory capacity and functional adapta-
tion of neonatal lungs following lobectomy.’®-'8 Resection of
the hyperinflated lobe allows re-expansion of healthy lung
tissue, thereby improving ventilatory efficiency and reduc-
ing airway obstruction.”*?? Conversely, delaying surgery may
resultinirreversible lung damage, recurrent infections, and
chronic pulmonary dysfunction, ultimately worsening the
prognosis.?? Therefore, lobectomy remains the treatment
of choice in symptomatic neonates with CLE, particularly
in the presence of significant respiratory compromise.’#'

Following lobectomy, the patient developed several
serious complications that prolonged the recovery pro-
cess. The major complications were nosocomial infection
caused by multidrug-resistant Acinetobacter baumannii
and persistent malnutrition due to difficulties with enteral
intake.?”” These findings indicate that although lobectomy
can improve oxygenation status, long-term success is highly
influenced by secondary postoperative conditions.’® Simi-
lar observations have been reported in previous studies,
where CLE patients with nosocomial infections experienced
longer hospital stays and higher morbidity risk.”>’” Other
reports have also emphasized that poor nutritional status
can delay postoperative pulmonary recovery and increase
the risk of recurrent infections.’®’ The direct contributing
factors to these complications were prolonged ventilator
use and preoperative malnutrition, whereas the indirect
causes included limited infection control and challenges
in fulfilling oral nutritional requirements.?’ Therefore, it can
be tentatively concluded that the prognosis of CLE patients
after lobectomy largely depends on nutritional manage-
ment and the prevention of nosocomial infections.’67624

Theoretically, CLE occurs as a result of partial bronchial
obstruction that produces a “one-way valve” mechanism,
allowing air to enter during inspiration but trapping it
during expiration.>” This obstruction may be intrinsic,
such as bronchial cartilage dysplasia, bronchomalacia,
or other structural abnormalities; or extrinsic, such as
compression by anomalous blood vessels or a mass.®’°
Consequently, the affected pulmonary lobe undergoes
progressive hyperinflation, compressing adjacent lung
tissue and shifting the mediastinum.®” Histopathologically,
the lobe demonstrates alveolar overdistension with reduced
elastin, thereby decreasing elastic recoil and worsening air
trapping.” Clinically, this condition is often misidentified
as pneumothorax, since both present as hyperlucency on
radiographs; however, CLE still preserves intact broncho-
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vascular markings.*® In infants, the highly compliant chest
wall accelerates the progression of hyperinflation, leading
to respiratory distress and respiratory failure.*Therefore, this
pathophysiological theory underscores why conservative
management is often ineffective in severely symptomatic
cases, and lobectomy remains the curative treatment of
choice.™'618

This study carries several benefits and clinical implica-
tions. First, it raises clinician awareness of the possibility of
CLE in neonates with respiratory distress unresponsive to
conventional therapy. Second, it emphasizes the importance
of chest CT scan as the gold standard in the differential
diagnosis of pulmonary hyperlucency in neonates. Third, it
highlights that lobectomy remains the primary choice for
symptomatic CLE, with favorable long-term outcomes when
performed in a timely manner. Fourth, it underscores that
postoperative management must encompass both noso-
comial infection prevention and nutritional rehabilitation.
Fifth, this case provides a forward-looking perspective that
the development of a multidisciplinary approach —encom-
passing pulmonology, surgery, nutrition, infectious disease,
and physiotherapy- represents the most effective strategy
to improve outcomes in CLE patients.

This study has several limitations. First, the design is a
single case report, which limits the generalizability of the
findings. Second, the presence of confounding factors such
as multidrug-resistant nosocomial infection influenced
the clinical course, making it difficult to assess the pure
outcome of lobectomy. Third, the limited facilities at the
initial referral hospital contributed to delayed diagnosis,
which may have introduced bias in the results. Fourth, this
report only describes a clinical experience without com-
parison to a control group. Therefore, further research with
a prospective design and a larger sample size is required
to validate these findings.

In conclusion, this case highlights that CLE can be misdi-
agnosed as pneumothorax, thus requiring clinical vigilance
and the use of CT scan to establish an accurate diagnosis.
Lobectomy has been shown to be effective in improving
ventilation and oxygenation, but the outcome is strongly
influenced by the management of secondary complications,
particularly nosocomial infection and nutritional status.
It is expected that these findings may increase clinician
awareness, accelerate early diagnosis, and strengthen the
multidisciplinary approach in the management of CLE,
thereby providing better long-term outcomes for patients.
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JUYY&EVEG AoPBLaKO EUPUONMA OTN VEOYVIKN MEPiodo:
Ava@opd EPIMTWOonG e S1ayVwOoTIKEG Kal SIaXEIPIOTIKEG TIPOKANOELG
E. OLIVIANTO, K.A. DEWANTY, M.F. UDIN

Department of Child Health, Faculty of Medicine, Universitas Brawijaya, Malang, IvSovnoia
Apxeia EAAnvikng latpikng 2026, 43(>uunA 1):132—-137

Meptypd@oupue TIg SIaYVWOTIKEG TIPOKANOELG, TIG OTPATNYIKEG XELPOUPYIKNG SIAXEIPIONG KAl TIG METEYXEIPNTIKEG ETTI-
TIAOKEG O€ éva BPE@og Pe oLYYEVEG AofLakd ep@uonua (CLE). OrAu BpE@og 3 uNVWV HETAPEPONKE OTO VOOOKOUEIO
ME TTPOOBEVTIKN TAXUTIVOLQ, EICOAKEG TOU BwpPaKa, KuAvwon Kat SUCKOAIEG GiTiIoNG TTou 0Sriynoav o€ amotuxia ava-
ntuénG. ApxIKA, N acOevrig S1ayvWOoTNKE PE TIVEVHOVIA Kal ENARE evOOPAERLIa avTIBLOTIKA. 3TN CUVEXELQ, N AKTIVOYPO-
@ia Owpaka epuNveVTNKE AavOaopéva we TTVELPOOWPAKAG, 0SNYWVTAG O TOTTOOETNON BWPAKIKOU CWARVA XWPEIG
KAWVIKN BeATiwon. Mepaitépw a&lohdynon pe agovikn Topoypagia Owpaka amokAAUYE UTTEPSIATACH TOU APLOTEPOU
Avw ooV, HETATOTIION TOL PECOBWPAKIOL KAl CUMTTIECN TOU TTEPIBANNOVTOG TTVEUMOVIKOU 1OTOU, EMPBERaAIWVOVTAG
N Stdyvwon tou CLE. H aoBevng umoBAROnKe o€ aplotepr] Avw AoPBekToury, N omoia BEATIWOE APECWS TOV KOPECUO
o&uyodvou. MeTeyxelpnTIKd, N acOevrG EUPAVICE TIVELHOVIA OXETICOUEVN E AVATIVEUOTIPA, O\WN TTOU TIPOKARON-
KE armmo MoOALaVOeKTIKO Acinetobacter baumannii Kai EMiLOVO UTTOCITICUO, TA OTTOIA AVTIMETWTTIOTNKAV E AVTIRIOTIKA
TEAEUTAIOG YPAMMNAG, EVTEPLIKN Slatpopr) PNANG Bepuidikng aiag Kal puolkoBeparneia OWpaKa. SUPTTEPACUATIKA,
auTn N MEPIMTWON UTToypapuiCel TN onuacia TnG KAWVIKNAG emaypurnivnong yia to CLE o€ veoyvd pe avanveuoTikn Su-
oxépela mou Sev avtamokpivovtal otn cuppatikn Bepamneia. H Ao ekTopn €ival AMOTENECHATIKA WG OPLOTIKN Bgpa-
mneia. Qotéo0, N BEATIOTN avAppwaon armaltei SIEMoTnUovIKR Slaxegiplon, Wolaitepa mpoAnYNn AolpwEewv Kat dlatpo-
@K amokatdotaon.

Né&erg eupeTnpiouv: NoBektoun, Neoyévvnto Bpé@og, NOCOKOUEIOKEG AOLUWEELS, ZUYYEVEG AOBIOKO EUPUONUA, ZUVEPOUO AVATIVEUCTIKAG
Suoyxépelag veoyvou, YTTOOITIONOG
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