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 خطأ في تشخيص عرض متأخر لتشوه مجرى الهواء الرئوي الخلقي على
أنه فقاعة كبيرة منتنه

�شونج يون لي, �سيازارينا �شري�س عثمان, حلمي محمد نور, نور �سفيرا عبد عي�سى

abstract: A congenital pulmonary airway malformation (CPAM) is a rare cystic anomaly that may occur during 
development of the fetal airways. The vast majority of CPAMs are detected in neonates; as such, it is unusual for diagnosis 
to occur in adulthood. We report a 21-year-old male patient who presented to the emergency department of the Hospital 
Ampang, Kuala Lumpur, Malaysia, in 2015 with chest pain, breathlessness and tachypnoea. Based on an initial chest X-ray, 
the patient was misdiagnosed with pneumothorax and underwent urgent chest tube insertion; however, his condition 
deteriorated over the course of the next three days. Further imaging was suggestive of infected bullae or an undiagnosed 
CPAM. The patient therefore underwent video-assisted thoracoscopic surgery, during which a large infected bulla was 
resected. A diagnosis of an infected CPAM was confirmed by histopathological examination. Following the surgery, the 
patient recovered quickly and no bullae remnants were found at a one-month follow-up.

Keywords: Respiratory System Abnormalities; Congenital Cystic Adenomatoid Malformation of Lung; Adult; Respiratory 
Tract Infection; Pneumothorax; Video-Assisted Thoracic Surgery; Case Report; Malaysia.

الملخ�ص: الت�شوه الهوائي الرئوي الخلقي هو ت�شوه حو�صلي نادر قد يحدث �أثناء تطور مجرى الهواء الجنيني. يتم ت�شخي�ض الغالبية العظمى 
من الحالات في حديثي الولادة ولكن من غير المعتاد �أن يحدث الت�شخي�ص في مرحلة البلوغ. هذا تقريرحالة لمري�ض يبلغ من العمر 21 عامًا 
قدم �إلى ق�سم الطوارئ في م�ست�شفى �أمبانج، كوالا لامبور، ماليزيا، في عام 2015 ب�ألم في ال�صدر و�سرعة �ضيق في التنف�س. وقد تم ت�شخي�ص 
المري�ض بالخط�أً ا�ستناداً �إلى �صورة �أولية لل�صدر بالأ�شعة ال�سينية، على �أنه حالة هواء في الغ�شاء البلوري للرئة )ا�سترواح ال�صدر( وتم و�ضع 
�أنبوب الق�صبة الهوائية ب�صورة �سريعة؛ ومع ذلك، تدهورت حالته على مدى الأيام الثلاثة التالية. وبعمل المزيد من الأ�شعات وجد �أنها 
حالة ت�شوه هوائي رئوي خلقي غير م�شخ�صة. ولذلك خ�ضع المري�ض لجراحة بالمنظار ال�صدري بم�ساعدة الفيديو، حيث تم ازالة الفقاعة 
الكبيرة الم�صابة. تم ت�أكيد ت�شخي�ص الت�شوه الهوائي الرئوي الخلقي عن طريق الفح�ص الن�سيجي. بعد الجراحة, تعافى المري�ض ب�سرعة ولم 

يتم العثور على �أي بقايا من الفقاعات �أثناء المتابعة بعد �شهر واحد.
الكلمات المفتاحية: ت�شوهات الجهاز التنف�سي؛ الت�شوه الهوائي الرئوي الخلقي؛ الكبار؛ عدوى الجهاز التنف�سي؛ ا�سترواح ال�صدر؛ جراحة ال�صدر بم�ساعدة 

الفيديو؛ تقرير حالة؛ ماليزيا.
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pain, breathlessness and tachypnoea. On examination, 
the patient was tachypnoeic with reduced air entry in 
the left lung on auscultation. There was no recent history 
of acute illnesses or cough. His leukocyte count was 
15,000/mm3. 

A chest X-ray revealed a large lucency in the 
left hemithorax with depression of the left hemi-
diaphragm and a mediastinal shift to the right [Figure 1]. 
This finding was initially misinterpreted as indicative 
of left-sided tension pneumothorax; as such, a chest 
tube was immediately inserted. However, the patient’s 
condition deteriorated over the following three days 
and he developed sepsis with coagulopathy. Repeat chest 
X-rays appeared to show non-resolving pneumothorax.

Computed tomography (CT) of the thorax revealed 
large air-filled lesions in the left upper hemithorax 
containing fluids and septations causing a mediastinal 

A congenital pulmonary airway malform- 
ation (CPAM)—formerly known as a congenital 
cystic adenomatoid malformation—accounts 

for 25% of all congenital lung lesions.1,2 The vast 
majority of cases are diagnosed via ultrasonography 
during the immediate neonatal period.2 This report 
describes a rare case of CPAM first diagnosed in a 
young adult presenting with dyspnoea secondary to 
a large infected bulla. The patient was initially mis-
diagnosed as having pneumothorax based on findings 
from a chest X-ray.

Case Report

A 21-year-old male patient with a history of smoking 
presented to the emergency department of the Hospital 
Ampang, Kuala Lumpur, Malaysia, in 2015 with chest 
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shift [Figures 2 and 3]. These findings were suggestive of 
an infected bulla, an undiagnosed CPAM or congenital 
lobar overinflation (CLO). Accordingly, the patient under- 
went left video-assisted thoracoscopic surgery (VATS), 
during which a large infected bulla was identified in the 
left upper lobe supplied by multiple vessels from the chest 
wall. The bulla was resected and a histological analysis 
confirmed a diagnosis of a CPAM with secondary inf- 
ection [Figure 4A]. After the surgery, the patient quickly 
recovered following treatment with antibiotics and was 
discharged. At a one-month follow-up appointment, 
a chest X-ray showed no bullae remnants [Figure 4B].

Discussion

A CPAM is a hamartomatous lesion comprising both 
cystic and adenomatous elements of tracheobronchial 
and alveolar tissue and is characterised by intracystic 
communication with and connection to the tracheo-
bronchial tree.2,3 The prevalence of CPAM has been 
estimated to be approximately one in 7,200 pregnancies.2 
After birth, the lesions may regress, persist or remain 
stable.3 Stocker et al. first described three types of 
CPAM; however, more recently, these classifications 
have been expanded to five types reflecting develop-
mental progression through the tracheobronchial tree, 
from the large airways to the bronchioles and alveoli 
[Table 1].4,5 An alternate classification of CPAM was 
proposed by Adzick et al., dividing CPAM cases into 
macrocystic, microcystic or solid lesions based on 
prenatal ultrasongraphy.6

In most cases, CPAM presents in the neonatal 
period with acute respiratory distress and is charact-
erised by unilateral lower lobe involvement.7 Diagnosis 
in adulthood is rare and can occur either as a result 
of infection, malignant transformation or discovered 
incidentally on chest X-ray.8 Adult patients with undiag-
nosed CPAMs can present with recurrent pneumonia, 
pneumothorax, bullae, haemoptysis or dyspnoea.7,9,10 
The differential diagnosis in adults includes acquired 
cystic lesions (i.e. pulmonary tuberculosis [TB]) or 
congenital lesions (i.e. bronchogenic cysts and pulmonary 
sequestration).11,12 Other renal and cardiac anomalies may 
also be associated with CPAM. Pulmonary sequestration 
can be radiologically ruled out as this type of malform-
ation has an anomalous systemic arterial supply, unlike 
CPAM.13 Histological analysis is crucial as this enables 
identification of the cause of the multicystic mass and 
excludes pulmonary TB.14 

In the current case, a retrospective review of the 
initial chest X-ray indicated a large left-sided bulla causing 
a contralateral mediastinal shift; however, at the time, 
the bulla was mistaken for pneumothorax, resulting 
in the unwarranted insertion of a chest tube. Subseq-

 
Figure 1: Chest X-ray of a 21-year-old male patient 
with chest pain, breathlessness and tachypnoea showing 
lucency (arrow) with reduced lung markings in the left hemi- 
thorax and a corresponding increase in lung volume 
(arrowhead) evidenced by the contralateral mediastinal 
shift.

 
Figure 3: Post-chest tube insertion computed tomography 
scans of the thorax of a 21-year-old male patient in the (A) 
sagittal and (B) coronal views showing a septated cystic 
lesion (arrows) replacing the normal left upper lobe. 

 
Figure 4: A: Haematoxylin and eosin stain at x100 magnif- 
ication showing a cystic lesion lined by columnar epith- 
elium. B: Postoperative chest X-ray of a 21-year-old male 
patient showing thickened left apical pleura (arrow)
and the complete resolution of an ipsilateral upper lobe 
bulla.

 
Figure 2: Post-chest tube insertion axial computed 
tomography scans of the thorax of a 21-year-old male 
patient showing an air-filled lesion with atelectasis in 
the left upper lobe (arrow). Note the tip of the chest 
tube (arrowhead) and the corresponding fluid level. 
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Conclusion

The initial identification and presentation of a CPAM in 
adulthood is rare; as such, the diagnosis and treatment 
of such cases is challenging for unsuspecting clinicians 
and radiologists. Nevertheless, as many cases remain 
asymptomatic, the prevalence of adult CPAM may 
be under-reported. Long-term research is needed to 
assess treatment outcomes in adult CPAM patients.
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at this point, CLO was suspected due to the unusual 
involvement of the left upper lobe. However, following 
VATS, a large infected bulla was identified and histol-
ogically confirmed to be a CPAM, likely type 1 as it 
occupied almost the entire left upper lobe.5 Radiology 
and histology ruled out pulmonary sequestration and 
pulmonary TB, respectively; however, an association 
with other renal and cardiac anomalies could not be 
excluded as this type of screening was not performed 
in the current case.

Among symptomatic infants with CPAMs, urgent 
surgical excision is usually advocated because segmental 
resection may be incomplete, resulting in recurrent 
infections or persistent pneumothorax.15–18 Among 19 
surgically-treated infants and children, Pinter et al. 
reported respiratory infections and chest deformities 
occurring in seven and eight patients, respectively, over 
an average follow-up period of 7.7 years.18 However, 
in the current case, the patient underwent VATS diss- 
ection of the left upper lobe bulla. In such cases, the 
risk of recurrent infection-related complications is 
unknown as there is minimal published research reg- 
arding the long-term outcomes of adult patients with 
resected CPAM lesions. Nevertheless, most CPAM 
patients remain asymptomatic and otherwise healthy.16 
Previous research has shown post-lobectomy lung 
volumes in asymptomatic CPAM patients to be 90% 
that of predicted normal values.19

Table 1: Expanded classification of congenital pulmonary airway malformations5

Characteristic Type 0 Type 1 Type 2 Type 3 Type 4

Frequency in % 1–3 50–65 20–25 8 10

Size in cm ≤0.5 2–10 <2–2.5 0.2–1.5 0.5–7 

Location Tracheobronchial Bronchial/ 
bronchiolar

Bronchiolar Bronchiolar/ 
alveolar duct

Distal acinar

Onset Birth Prenatal* Postnatal Prenatal* Postnatal

Clinical 
presentation

• Lethal 
pulmonary 
hypoplasia 

• Absence or lack 
of alveoli

• None 
(asymptomatic) 
• Immediate or 

delayed respiratory 
distress or 
infection

• Respiratory 
issues†

• Development of 
hydrops in prenatal 

cases 
• Respiratory 
distress‡ in 

postnatal cases

• None 
(asymptomatic) 
• Pneumonia or 
pneumothorax

Risk of 
malignancy

Unknown Risk of bronchiolo-
alveolar carcinoma

Unknown Unknown Risk of pleuro-
pulmonary 
blastoma

Association with 
other congenital 
anomalies or 
conditions

• Cardiovascular 
anomalies 

• Renal hypoplasia

Unknown • Renal agenesis or 
dysgenesis 

• Pulmonary 
sequestration 
• Congenital 

cardiac anomalies

Unknown Unknown

*Particularly with large cysts.  †These are often less significant than associated anomalies.  ‡Depending on the size of the cyst.
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7.	 Taştekin E, Usta U, Kaynar A, Ozdemır C, Yalçin O, Ozyilmaz F, 
et al. Congenital pulmonary airway malformation type 2: A case 
report with review of the literature Turk Patoloji Derg 2014; 
32:200–4. https://doi.org/10.5146/tjpath.2013.01208.

8.	 Smith JA, Koroscil MT, Hayes JA. Congenital pulmonary airway 
malformation in the asymptomatic adult: A rare presentation. 
Respir Med Case Rep 2018; 25:280–1. https://doi.org/10.1016/j.
rmcr.2018.10.009.

9.	 Shupe MP, Kwon HP, Morris MJ. Spontaneous pneumothorax 
in a teenager with prior congenital pulmonary airway malform-
ation. Respir Med Case Rep 2014; 11:18–21. https://doi.org/10.1 
016/j.rmcr.2013.03.003.

10.	 McDonough RJ, Niven AS, Havenstrite KA. Congenital pulmo- 
nary airway malformation: A case report and review of the 
literature. Respir Care 2012; 57:302–6. https://doi.org/10.4187/
respcare.00727.

11.	 Baral D, Adhikari B, Zaccarini D, Dongol RM, Sah B. Congenital 
pulmonary airway malformation in an adult male: A case report 
with literature review. Case Rep Pulmonol 2015; 2015:743452. 
https://doi.org/10.1155/2015/743452.

12.	 Ankers D, Sajjad N, Green P, McPartland JL. Antenatal manage-
ment of pulmonary hyperplasia (congenital cystic adenomatoid 
malformation). BMJ Case Rep 2010; 2010:bcr0120102679. 
https://doi.org/10.1136/bcr.01.2010.2679.

13.	 Katzenstein AA. Katzenstein and Askin’s Surgical Pathology 
of Non-Neoplastic Lung Disease, 3rd ed. Philadelphia, Penn-
sylvania, USA: Saunders, 1997. Pp.468–90.

14.	 Marshall KW, Blane CE, Teitelbaum DH, van Leeuwen K. 
Congenital cystic adenomatoid malformation: Impact of pre-
natal diagnosis and changing strategies in the treatment of the 
asymptomatic patient. AJR Am J Roentgenol 2000; 175:1551–4. 
https://doi.org/10.2214/ajr.175.6.1751551.

15.	 Wong KK, Flake AW, Tibboel D, Rottier RJ, Tam PK. Congenital 
pulmonary airway malformation: Advances and controversies. 
Lancet Child Adolesc Health 2018; 2:290–7. https://doi.org/10. 
1016/S2352-4642(18)30035-X.

16.	 Leblanc C, Baron M, Desselas E, Phan MH, Rybak A, Thouvenin G, 
et al. Congenital pulmonary airway malformations: State-of- 
the-art review for pediatrician’s use. Eur J Pediatr 2017; 
176:1559–71. https://doi.org/10.1007/s00431-017-3032-7.

17.	 Wong A, Vieten D, Singh S, Harvey JG, Holland AJ. Long-
term outcome of asymptomatic patients with congenital cystic 
adenomatoid malformation. Pediatr Surg Int 2009; 25:479–85. 
https://doi.org/10.1007/s00383-009-2371-5.

18.	 Pinter A, Kalman A, Karsza L, Verebely T, Szemledy F. Long-
term outcome of congenital cystic adenomatoid malformation. 
Pediatr Surg Int 1999; 15:332–5. https://doi.org/10.1007/s003 
830050593.

19.	 Frenckner B, Freyschuss U. Pulmonary function after lobectomy 
for congenital lobar emphysema and congenital cystic adeno- 
matoid malformation: A follow-up study. Scand J Thorac 
Cardiovasc Surg 1982; 16:293–8. https://doi.org/10.3109/1401 
7438209101066.


