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Case Presentation
4 months old boy, presenting for evaluation of lung cyst

Known cystic right lung lesion since 20w GA.

Normal pregnancy, BW 2.9kg, uncomplicated neonatal course.

Age 2 weeks presented for evaluation d/t BRUE – no intervention.

At 4 months - 5kg, exclusively breastfed  (sitting up…).

Family Hx - negative

Exam – decrease of breath sounds over right hemi-thorax.

Echo – 4mm ASD
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Differential of Fetal Lung Lesions
Solid Lesions Cystic Lesions

Microcystic adenomatoid 

malformation

Macrocystic adenomatoid 

malformation

Pulmonary sequestration Congenital diaphragmatic hernia

Right-sided diaphragmatic hernia Bronchogenic cyst

Tracheal/laryngeal atresia Mediastinal encephalocele

Rhabdomyoma Pleural and pericardial effusions

Mediastinal teratoma



Radiology report

Large cystic lesion measuring 64X43mm with mediastinal shift to the left.

No vascular abnormalities or communicating airway have been demonstrated.

DDx

Congenital Pulmonary Airway Malformation
vs.

Pleuropulmonary Blastoma



Pleuropulmonary Blastoma
Pleuropulmonary blastomas (PPB) are rare malignant tumors that 
arise from the primitive interstitial mesenchyme of the lung. 

Younger children (< 6 years), Often on the right , high rates of 
metastasis (liver, brain, spinal cord). 

Three pathologic types of PPBs. 
◦ Type I is – cystic, 10 mo, survival rate of 80%–85% (best).

◦ Type II  - cystic and solid, 34 mo.

◦ Type III is – solid, 44 mo.

Fosdal J Pediatr Oncol Nurs.2008

Feinberg et al Journal of  Pediatric Surgery 2016

Priest et al Pediatric Pulmonology 2009





Can We Prevent Malignant Transformation

Primary intrathoracic malignancy in childhood is very rare, and for most (but not all) types of 
CTM, there is no evidence of an increased risk

There are several case reports and case series documenting the coexistence of a CTM and 
primary intrathoracic malignancy, mainly invasive mucinous adenocarcinomas associated with 
type 1 CPAMs.

Tumor markers are found in CTMs, and these may be associated with malignancy:
EML4-ALK fusion-type oncoprotein, MUC5AC, CK20, HER2 and K-Ras.

Even complete removal of a CTM does not prevent development of a malignancy

A Casagrande, F Pederiva: Association between congenital lung malformations and lung tumors in children and adults. a systematic review. J Thorac Oncol. 15:15 2016
M Stanton, I Njere, N Ade-Ajayi, et al.: Systematic review and meta-analysis of the postnatal management of congenital cystic lung lesions. J Pediatr Surg. 44:1027-10332009
A Bush: Prenatal presentation and postnatal management of congenital thoracic malformations. Early Hum Dev. 85:679-684 2009
S Nur, R Badr, C Sandoval, et al.: Syndromic presentation of a pleuropulmonary blastoma associated with congenital cystic adenomatoid malformation. A case report.J Pediatr Surg. 42:1772-1775 2007

“This is a vexed and difficult issue” (Kendig’s 2018).



Risk of PPB
1,187,484 live births in Canada between 1998 to 2008, a population of around 5 million.

129 children diagnosed with a CTM —incidence 1:12,000—74/129 underwent a resection. 

5 PPBs during this time (incidence of 1:250,000 live births). 3/5 initially diagnosed as a CPAM. 

PPB incidence of among apparently benign CTMs is 4%. 

No clinical or radiological feature distinguished benign from malignant. 

Nasr A et al, Journal of Pediatric Surgery 2010



Nasr A et al, Journal of Pediatric Surgery 2010



Risk of PPB
All patients treated for PPB and CPAM between 1981 and 2008 at 2 tertiary centers.

10 PPB patients was identified. Median age at diagnosis was 24 months; 

No PPB patients had an antenatal diagnosis (p<0.01). 

9 were symptomatic, with symptoms including dyspnea (7/10), upper respiratory infection 
(6/10), poor weight gain (3/10)

 5 of 10 patients had solid parts on CT, of which 4 out of 5 were diagnosed preoperatively as 
PPB

In the predominantly cystic PPB patients (n=5), no significant discriminating clinical and 
radiological features were identifiable when compared preoperatively with age-matched CPAM
patients.

Oliviera C et al, European Journal of Pediatric Surgery 2011



CPAM vs PPB
All recorded cases of Type I PPB were retrieved from the International PPB Registry and 
compared with an institutional cohort of children undergoing resection of CPAM (2002–2013). 

In 112 cases of Type I PPB and 103 of CPAM

Feinberg A et al. Can congenital pulmonary airway malformation be distinguished from Type I pleuropulmonary blastoma based on clinical and radiological features?,. Journal of pediatric surgery. 2016;51(1):33-37. 

Favoring PPB 
• bilateral or multi-segment 

involvement (OR 2.4). 

Favoring CPAM 
• prenatal detection (OR 89.4) 
• systemic feeding vessel (OR 61.7)
• asymptomatic (OR 8.0) 
• hyperinflated lung (OR 6.6)
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DICER1 Mutations in Familial PPB

D. Ashley Hill et al. Science 2009;325:965
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~ 20% of children with 

PPB have a FHx of 

pediatric neoplasia:

cystic nephroma of the 

kidney and 

rhabdomyosarcoma



Summary – Congenital Cystic Lesions

No definitive criteria exist for differentiating CPAM and PPB.

There is no one right answer in the asymptomatic child (Dah!)

~3% risk of non-malignant complications in childhood
(infection, bleeding, air leak). 

~4% risk of malignancy, can be reduced but not eliminated by surgery.



Back to our case
Congenital Pulmonary Airway Malformation

OR

Pleuropulmonary Blastoma

“When you hear hoof beats, think of horses, not zebras” 
(Dr. Theodore Woodward, University of Maryland, 1940s)



Bronchogenic Cyst
Foregut cysts - closed epithelium-lined sacs 
developing abnormally in the thorax from the 
primitive developing upper gut and respiratory tract. 

Bronchogenic cysts - when differentiate toward 
airway and contain cartilage in the wall.
enterogenous (or enteric) cysts when developing 
toward the gut 

Bronchogenic cysts are the most common cysts in 
infancy, many do not present until old age. 

50% are situated in the mediastinum close to the 
carina, and less frequently adjacent to the esophagus 
and alongside the tracheobronchial tree. 

Usually single, unilocular, and more common on the 
right. They may have a systemic blood supply. 

Symptoms often relate to compression of the airways 
or complications, such as hemorrhage or infection.

Ciliated res. epithelium

cartilage

Smooth muscle





Nonmalignant Complications of CTM

The main risk is infection. 

If the CTM is cystic, then it is likely (but unproven) that infection will eventually occur. 

The best information is from a large meta-analysis:
◦ 41 series between 1996 and 2008 describing 1070 patients, ~80% of whom had an antenatal diagnosis of CTM. 

◦ 505 reached infancy without surgery - 16 (2.3%) becoming symptomatic. 

◦ Complications were significantly less likely after elective surgery. 

◦ Previous pneumonia is a risk factor for the need to convert VATS to open thoracotomy.

◦ The authors recommended surgery before 10 months of age (but small numbers).

◦ Conversely, in a study from a center favoring conservative management, 72/74 fetuses with an antenatal diagnosis of CTM 
were liveborn; one required emergency lobectomy, and three others were electively operated on at parental request. For a 
median of 5 years, 65/68 infants remained asymptomatic.

A more recent meta-analysis of studies comparing elective resection with expectant management identified only 
one prospective and eight retrospective studies. A total of 70 of 168 (42%) patients underwent elective surgery 
when asymptomatic, with a 10% surgical complication rate; 63 of 98 (64%) patients managed conservatively 
developed symptoms with a 32% complication rate (Kapralik et al, J Ped Surg 2018).

Clearly surgery will prevent nonmalignant complications of CTM, but if all CTMs were 
operated on, many unnecessary operations would be performed.


