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ABSTRACT 

Background: Congenital Pulmonary Airway Malformation (CPAM) is a rare problem in the development of the fetal 
tracheobronchial tree. If it is not treated properly, it can cause serious illness and even death. This report documents 
and emphasizes the challenges associated with postnatal CPAM diagnosis, the risks of significant surgical intervention, 
and the importance of meticulous clinical management to achieve the best possible patient outcomes. 
Case Report: This case report details the condition of a 14-day-old male neonate diagnosed with Type II CPAM, a 
collapsed area in his left lung, pneumonia, ASD, and VSD. The patient underwent surgery to remove his left lung on the 
19th day after birth (5 days after admission). Chest tubes were placed after the operation. Although he experienced 
some complications after surgery, he gradually improved and was discharged 42 days after the surgery. 
Conclusion: Early surgery for symptomatic CPAM can lead to good outcomes, even in the presence of serious 
complications. To achieve the best results, it is important to have a multidisciplinary team, robust infection control, and 
long-term follow-up, especially in places with limited resources. 
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Introduction 

Congenital Pulmonary Airway Malformation 
(CPAM), formerly known as Congenital Cystic 
Adenomatoid Malformation of the Lung (CCAM), 
is a congenital lung condition present at birth. 
This occurs due to improper lung development 
early in pregnancy, typically around the 7th 
week, impacting the small airways known as 
terminal bronchioles. This condition occurs in 
about 1 out of every 25,000 to 35,000 births and 
accounts for up to 25% of all congenital lung 
problems. The disease causes excessive cell 
growth and reduced cell death, leading to 
abnormal growth of small airways with 

connected cysts. Although these growths are 
linked to the airway, they do not have a normal 
bronchial system inside the lung (1). 

CPAM is classified into five distinct types: Type 
0 (bronchial type, formerly called acinar 
dysplasia) features bronchial-type airways 
separated by extensive mesenchymal tissue; Type 
1 (bronchial/bronchiolar type) displays cysts 
larger than 2 cm in diameter; Type 2 (bronchiolar 
type) presents with multiple small cysts; Type 3 
(bronchiolar/alveolar type) appears as a solid 
mass rather than cystic due to excessive 
bronchiolar structures separated by airspaces 
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resembling late fetal lung; and Type 4 (peripheral 
type) is characterized by thin-walled, often 
multiloculated peripheral cysts (2-4). 

Small CPAM lesions often do not cause 
symptoms and are typically discovered later or 
incidentally. Newborn babies may experience 
difficulty breathing immediately after birth. Up to 
25% of patients, typically those with Type II, may 
experience additional issues in the kidneys, 
intestines, bones, or heart (1). Current best 
practices support identifying CPAM before birth 
and early surgical resection of the affected lung 
tissue as the optimal treatment for symptomatic 
cases (5,6). This report discusses a newborn baby 
who had Type 2 CPAM, which was not diagnosed 
before birth. The baby showed symptoms, 
underwent left pneumonectomy, and then 
experienced some complications after the 
operation. 

 

Case report 
A 14-day-old male neonate was brought to our 

hospital because he had respiratory distress since 
birth. He was born naturally with assistance from 
a midwife, weighing 3150 g, and was immediately 
transferred to a local hospital. His mother, who 
was 19 years old and nulliparous, had no 
ultrasound checks during her normal full-term 
pregnancy. At 3 days of age, he had respiratory 
failure and needed endotracheal intubation and 
mechanical ventilation. Chest X-rays showed 
multiple cyst-like structures in the upper and 
lower parts of his left lung, and his heart was 
pushed to the right side (Figure 1). Doctors 
considered CPAM, but they also considered 
congenital diaphragmatic hernia. He was 
 

 

 
Figure 1. Chest X-rays revealed multiple cyst-like structures 

transferred to another hospital for a CT scan and 
further evaluation. 

The patient's vital signs were stable even 
though he was on a mechanical ventilator. He 
tolerated enteral feeds up to 90 mL per kilogram 
of body weight per day. He showed only small 
chest movements when breathing, had a grade 2 
heart murmur near the breastbone, and his 
heartbeat was felt on the right side of his chest. A 
thoracic CT scan revealed that the anterior 
portion of the right lung's upper lobe had 
herniated into the left chest cavity (Figure 2). The 
mediastinal organs were displaced to the right. 
The scan also showed patchy infiltrates with air-
filled airways in the top and front parts of the 
right lung's upper lobe. Both main bronchi were 
open and the same size. The CT scan showed that 
the baby had Type II Congenital Pulmonary 
Airway Malformation, with collapse of the left 
lower lobe and pneumonia in the right upper lobe. 
Pathological examination revealed that the left 
lung sample contained two small cystic cavities 
with connected spaces, lined with cuboidal and 
pseudostratified ciliated epithelium with normal 
nuclei (Figure 3). The histopathology confirmed 
that the left lung had type II congenital cystic 
adenomatoid malformation. 

The patient was transferred to our main 
hospital for comprehensive management by a 
multidisciplinary team including neonatologists, 
pediatric cardiologists, thoracic surgeons, and 
anesthesiologists. An echocardiogram showed a 
ventricular septal defect (5–6 mm), dextroposition 
of the heart, and a small patent ductus arteriosus. 
The patient required mechanical ventilation, and 
his condition slightly deteriorated. Anemia was 
successfully treated with a packed red blood  
cell transfusion, and no neurological or 
gastrointestinal complications were observed. 

After evaluation by the cardiothoracic surgery 
and anesthesiology departments, the patient was 
prepared for surgical intervention. The surgery 
took place on the fifth day after admission 
(postnatal day 19). During the operation, multiple 
cysts were found in the upper part of the left lung. 
The entire left lung was removed, and chest tubes 
were placed to drain fluid. 

After surgery, the right side of the chest 
expanded more, and up to 80 mL of blood drained 
from the right chest tube in the first 48 hours. The 
patient's condition worsened with repeated 
episodes of hypoxia and bradycardia. He required 
increased oxygen, up to 45% FiO₂, to keep his 
oxygen saturation above 90%. The patient 
remained on conventional mechanical ventilation.  

multiple cyst-like structures 



Ledika MA et al                                                                                                                                                                                               Neonatal Type 2 CPAM 

52  Iranian Journal of Neonatology 2026; 17(2) 

 

 
 

 
Figure 2. A thoracic CT scan lung's upper lobe had pushed into the left chest cavity 

 
The endotracheal tube (size 3.5) was advanced to 
10 cm at the lips, to avoid injury to the left 
bronchus after the left lung was removed. This 
helped ensure ventilation of the right lung. 

Postoperatively, the patient received total 
parenteral nutrition and medications including 
fentanyl, midazolam, paracetamol, inotropes, two 
antibiotics (meropenem and amikacin), and an  

Anterior segment herniated to ipsilateral 
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        Figure 3. The pathological examination showed Type II congenital cystic adenomatoid malformation 

 
antifungal (fluconazole). The patient also 

received albumin transfusions and regular 
nebulizer treatments. The chest X-ray showed 
post-pneumonectomy changes on the left side. It 
also showed pneumonia and fluid around the right 
lung, and partial collapse of the right upper lobe 
(Figure 4). A pus culture from the surgical wound 
identified multidrug-resistant, carbapenem-
resistant Acinetobacter baumannii. Vancomycin 
was added to the treatment regimen for 7 days. 
Although the patient's condition stabilized, he 
remained in critical condition. 

Blood cultures obtained on postoperative day 
3 (reported on day 7) also tested positive  
for multidrug-resistant (carbapenem-resistant) 
Acinetobacter baumannii. Laboratory findings 
indicated deterioration, with hemoglobin of 9.6 
g/dL and severe thrombocytopenia (6,000/mm³), 
although C-reactive protein improved from 12.71 
g/L post-surgery to 5.58 g/dL. After consultation 
with the pediatric infectious diseases division, the 
antibiotic regimen was adjusted to ampicillin-

sulbactam (50 mg/kg/dose every 6 hours) for 7 
days, followed by ceftazidime. The antifungal was 
changed to micafungin (10 mg/kg every 24 hours) 
for 7 days. The patient slowly improved, received 
blood and albumin transfusions, started gastric 
feeds, required less analgesia, was weaned off 
inotropes, and mechanical ventilatory support 
was gradually reduced. 

On postoperative day 16, the patient's blood 
culture revealed another multidrug-resistant 
organism, Achromobacter denitrificans. The 
antibiotic cefepime, to which the organism was 
moderately susceptible, was given at 50 mg/kg 
every 12 hours. The patient showed improvement 
in physical exams and lab tests. The endotracheal 
tube was removed on postoperative day 17 (when 
the patient was 43 days old), and treatment for 
bronchopulmonary dysplasia was given following 
DART guidelines. The patient still required 
supplemental oxygen and was given low-flow 
oxygen at 0.1 liters per minute with 100% FiO₂ to 
keep oxygen saturation above 92%. The patient  
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  Figure 4. Histopathological examination of the left lung demonstrating Type II CPAM 

 
developed cholestatic jaundice, and tests on day 
23 after surgery showed positive anti-
cytomegalovirus antibodies (IgM 3.7 and IgG 
57.8). Because of this, the patient was treated with 
oral valganciclovir. 

The patient's condition continued to improve, 
and he was discharged 42 days after surgery, with 
post-discharge status documented on the chest X-
ray (Figure 5). Upon discharge, the patient was 
receiving enteral nutrition through an orogastric 
tube, with a continuous 0.1 liter/minute low-flow 
oxygen supply at 100% FiO₂, and was under 
valganciclovir therapy. After being discharged, the 
patient encountered a single episode of 
pneumonia that was successfully resolved with 
antibiotic treatment. 
 

Ethical Approval 

This case report was conducted in accordance 
with the ethical principles of the Declaration of 
Helsinki. Written informed consent was obtained 
from the patient's parents/legal guardians for the  

 
Figure 5. Chest X-ray showed pneumonia 

 
publication of this case report and any 
accompanying images. No ethical committee 
approval was required for this case report as it 
involves routine clinical care data. 

The cuboidal/columnar epithelium show bact-to-back 

arrengement 

 

Right Pneumonia 
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Discussion
Our patient presented with symptoms of CPAM 

soon after birth but was successfully treated with 
open chest surgery and removal of the whole left 
lung. CPAM is a rare cause of breathing problems 
in newborns. It arises from abnormal airway 
development due to an issue during the 35th day 
of pregnancy (3, 7). The exact cause is still 
unknown, but studies in rats show that excessive 
growth factors involved in lung development may 
play a role (8, 9). Recent research found changes 
in genes linked to lung cancer, which might 
increase the chance of malignancy developing 
(10). The condition was first documented in 1949 
by Chin and Tang (11), with Kwittken later 
providing a more detailed microscopic description 
in 1962 (12). 

CPAM is classified into five types (0–4) based 
on clinical and pathological features. Type 0 
affects all lung lobes and is not compatible with 
survival. Type 1, representing 60–65% of cases, 
consists of single or multiple large cysts lined with 
ciliated, pseudostratified, or columnar epithelium. 
Type 2, which makes up 20% of cases, shows 
many small cysts lined with cuboidal or columnar 
cells without mucus or cartilage. This type is 
associated with other birth defects in 60% of 
cases. Type 3 appears as a large, gland-like mass 
without cysts, usually in one lung lobe, which can 
grow large enough to cause poor development of 
the other lung (2, 3, 13). In our case, 
histopathology showed the left lung had two small 
cysts with connected spaces. These were lined 
with cuboidal and pseudostratified ciliated cells 
with normal nuclei. This ruled out other 
congenital lung problems like pulmonary 
sequestration and bronchogenic cysts. 

After birth, CPAM can be symptomatic or 
asymptomatic. Respiratory distress is a common 
sign of CPAM in newborns, as seen in our patient. 
Other common causes of breathing problems in 
newborns, such as congenital pneumonia, heart 
disease, or diaphragmatic hernia, were ruled out 
by chest X-rays. However, in most cases, a chest 
CT scan provides the definitive diagnosis of CPAM. 

In our patient's case, the CT scan findings 
strongly suggested type II CPAM in the upper lobe 
of the left lung, with collapse of the left lower lobe 
and pneumonia in the right lung. The presence of 
an intact diaphragm eliminated congenital 
diaphragmatic hernia as a possibility. Older 
studies showed worse results for types 2 and 3, 
but recent data show better outcomes for most 
types of CPAM. The only exception is type 4, which 
has large, thin-walled cysts that may transform 

into a cancer called type 1 pleuropulmonary 
blastoma (6, 13). 

Type 2 CPAM originates in the bronchiolar 
regions and is the second most common variant. 
It usually presents as multiple small cysts 
without a mass effect. The prognosis is 
favorable, and this type does not have malignant 
potential (6). In our patient's case, there was 
also a moderate-sized VSD and rightward 
displacement of the heart. The combination of 
CPAM and congenital heart disease is rare, 
occurring in only 15–20% of cases, but can be 
successfully managed with careful planning and 
a multidisciplinary team approach, as 
demonstrated in our case (14). Cardiac defects 
are not considered poor prognostic factors in 
CPAM (1). 

Surgery was the main treatment for our 
patient because of severe respiratory distress and 
large cysts in the left lung that pushed the 
mediastinum and heart to the right. Symptomatic 
CPAM usually requires urgent surgery to remove 
the affected part of the lung, using either open 
chest surgery (thoracotomy) or keyhole surgery 
(thoracoscopic) (15,16). At our hospital, the 
surgery was performed using the thoracotomy 
method. Because of the size and number of cysts 
found during surgery, the entire left lung was 
removed. After surgery, a single-lung ventilation 
strategy was used, similar to a case report by 
Giwangkencana et al. This involved inserting the 
endotracheal tube deeper (11 cm from the lips) to 
ensure the right lung received adequate 
ventilation and to protect the left bronchus until 
the tube was removed (17). In our case, the 
placement of the tube in the right main bronchus 
may have contributed to atelectasis in the upper 
right lobe. Excessively deep positioning can 
exclude the upper lobe bronchus, resulting in right 
upper lobe collapse and hypoxia (18). The 
atelectasis in the right upper lobe was treated 
with continuous antibiotic therapy, adjusting the 
endotracheal tube position to 10 cm from the lips, 
and proper patient positioning. 

The management of asymptomatic CPAM after 
birth remains contested, with differing views on 
elective surgery versus conservative management 
(19). Supporters of planned surgery after birth 
focus on concerns about recurrent pneumonia, 
poor lung growth caused by the mass effect, and 
the potential for malignant transformation (19, 
20). The opposing viewpoint argues that surgical 
risks outweigh these potential complications (21, 
22). Postoperative complications such as 
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pneumonia, pneumothorax, and pectus excavatum 
occur about four times more often in children with 
symptomatic CPAM than in those with 
asymptomatic lesions (19). Pneumonia and sepsis 
after surgery were treated with antibiotics and 
intensive care. Our patient had multiple risk 
factors that predisposed him to sepsis, such as 
mechanical ventilation, a peripherally inserted 
central catheter, and major surgery. The sepsis 
was caused by Acinetobacter baumannii, a Gram-
negative coccobacillus that has emerged as a 
significant hospital-acquired pathogen globally 
(23). Ampicillin-sulbactam was chosen as the 
antibiotic treatment upon the availability of blood 
culture results. Ampicillin-sulbactam is unique 
because the sulbactam component (a beta-
lactamase inhibitor) shows excellent standalone 
bactericidal activity against Acinetobacter even in 
the absence of ampicillin. This mechanism enables 
sulbactam to retain effectiveness in the presence 
of resistance to other beta-lactam antibiotics and 
carbapenems. In the treatment of highly resistant 
Acinetobacter infections, some published reports 
have suggested higher doses of ampicillin-
sulbactam than those usually recommended by 
manufacturers. Small retrospective studies 
compared ampicillin-sulbactam to other 
treatments, used alone or with other drugs, for 
Acinetobacter infections. These studies show that 
ampicillin-sulbactam works at least as well as 
other treatments. The success rates for ampicillin-
sulbactam in these studies were between 83 and 
93 percent (23, 24). 

The second microorganism identified in the 
blood culture was Achromobacter denitrificans. 
This Gram-negative bacterium is motile and 
aerobic. It is non-fermentative and tests positive 
for catalase and oxidase. These bacteria are 
usually found in soil and water and rarely cause 
infections in humans. This organism has been 
associated with contaminated intravenous 
solutions or the use of humidifiers and incubators. 
In our patient's case, the humidified oxygen for 
mechanical ventilation and the intravenous fluids 
might have been the source of infection. Known 
risk factors for Achromobacter infection include 
immune compromise, HIV infection, cancer, cystic 
fibrosis, and hospitalization (25). For our patient, 
the immature neonatal immune system and 
extended hospitalization likely constituted the 
primary risk factors. 

Treatment for Achromobacter pneumonia 
depends on susceptibility tests. Most Achromo-
bacter strains are resistant to first- and second-
generation cephalosporins, aminoglycosides, and 

narrow-spectrum penicillins. They are usually 
sensitive to sulfonamides, carbapenems, broad-
spectrum penicillins, and third-generation 
cephalosporins. Their response to fluoro-
quinolones can vary (26). In our patient's case, 
tests showed the bacteria were resistant to 
ampicillin, cefazolin, ceftazidime, ceftriaxone, 
ciprofloxacin, and gentamicin. The patient was 
given cefepime, to which the organism was 
moderately susceptible. Antibiotics that were 
highly effective were imipenem and piperacillin-
tazobactam, but these were not available at our 
hospital. Reports of Achromobacter infections in 
newborn babies are rare. However, these 
infections are important because they do not 
respond to common antibiotics like 
cephalosporins and aminoglycosides, which are 
often used to treat neonatal sepsis (27). It is very 
important to always follow strict infection control 
measures when caring for newborns in intensive 
care units. This helps prevent serious infections 
such as sepsis. 

The number of reported Cytomegalovirus 
(CMV) infections in the Neonatal Intensive Care 
Unit was lower than the number found in studies 
that screened all babies for CMV infection (28). 
Diagnosing congenital CMV infection requires PCR 
testing of urine, saliva, or blood collected within 
2–3 weeks of birth. Postnatal CMV infection, 
although usually asymptomatic, can cause severe 
disease. In our case, CMV infection was diagnosed 
with a repeated antibody test that showed 
seroconversion of the IgM antibody to positive, 
with elevated liver enzymes and cholestatic 
jaundice. CMV infection in our patient was treated 
with oral valganciclovir, resulting in improvement 
in both clinical and laboratory conditions, but 
continuous monitoring and future examinations 
for brain and hearing functions are warranted. 
 

Conclusion 
Congenital Pulmonary Airway Malformation 

(CPAM) is a rare cause of respiratory distress in 
newborn babies. A chest X-ray can help identify 
the problem initially. However, a CT scan of the 
chest is superior for visualizing congenital lung 
lesions. It is important to refer patients promptly 
to hospitals that have thoracic surgery and 
intensive care units to ensure they receive 
necessary surgical care. One major challenge in 
lower-middle-income countries is providing good 
postoperative care and preventing infections. 
After patients recover and leave the hospital, they 
still need long-term follow-up. This includes tests 
for brain and hearing function, vaccinations, 
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physiotherapy, and infection prevention. There is 
still a chance of pneumonia recurring after 
surgery. Therefore, it is important to ensure 
adequate vaccinations, prompt antibiotic 
treatment, and monitoring of lung function for 
ongoing care. The long-term consequences 
following surgery are not well understood; 
however, a small group of children with CPAM 
exhibited normal lung function between the ages 
of 4 and 9 years. We advocate for improved 
antenatal ultrasound screenings to enable early 
diagnosis and referral to tertiary centers for 
prompt treatment, resulting in better outcomes in 
managing CPAM. 
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