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Introduction: and importance: Congenital cystic adenomatoid malformation (CCAM) is a rare cystic lesion in the
lungs. CCAM might present in the early neonatal period with symptoms of respiratory distress.

Case presentation: A 2-year-old girl was admitted to our Pediatric Intensive Care Unit with signs of severe res-
piratory distress. She had been diagnosed with CCAM since she was three months old. She also had undergone
several procedures such as thoracotomy and decortication since then, but she still suffered some episodes of
pulmonary infection. In this admission, her computerized thoracic tomography revealed a pleuropulmonary
blastoma (PPB).

Clinical discussion: An obstruction of blood outflow from the left ventricle could happen when an intrathoracic
mass exists, leading to a decrease of cardiac output and resulting in an obstructive shock, which could be fatal.
One of the malignancy types commonly occurring is pleuropulmonary blastoma (PPB), which has a poor
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prognosis. Early detection on CCAM can be done by prenatal ultrasound.
Conclusion: Obstructive shock is one of complication that might occur in pleuropulmonary blastoma.

1. Introduction

Congenital cystic adenomatoid malformation (CCAM) is a rare cystic
lesion in the lungs with an incidence of one in 11,000 to 35,000 births
[1]. CCAM might present in the early neonatal period with symptoms of
respiratory distress [2]. Previous reports showed that 86 % of asymp-
tomatic patients will be symptomatic at two years old [1-3]. The
definitive therapy of CCAM is surgery. Lobectomy is correlated to low
mortality and morbidity and could prevent complications such as
infection and transformation to malignancy. With lobectomy, the lung
function will usually be resolved, resulting in normal total lung volume.
Research showed CCAM could be resolved completely with only 4 % that
needed further interventions [5].

One of 8 patients with CCAM will develop pleuropulmonary blas-
toma (PPB) [5]. A study mentioned that 31 % of PPB appeared in pa-
tients with CCAM [4]. Prognosis of CCAM patients with PPB is
considered poor. Half of the patients were reported deceased one year
after being diagnosed [4,6]. The worst prognosis might be predicted

from tumor size >5 cm and metastasis at the first time of diagnosis [7].
From 1600 patients admitted to the Intensive Care Unit, 2 % presented
with obstructive shock due to various etiology [8]. Intrathoracic mass
was one of its causes which results in decreasing of cardiac output [9].
This case was reported in line with the Surgical CAse REport (SCARE)
criteria [10].

2. Case presentation

The patient was born from a Gravida 4 Para 3 mother, at 39 weeks
gestational age from spontaneous delivery with birth weight 3600 g. Her
mother never had an ultrasound during the pregnancy. History of basic
and booster immunization was complete. The first bullectomy was done
when she was four months old. She was then discharged from the hos-
pital in good condition. When she was eight months old, she developed a
fever and had difficulty of breathing. The physical examination showed
tachypnea, chest wall retraction, and decreased vesicular sounds at the
left lung. The thorax imaging showed pulmonary abscess at the left lung

* Corresponding author. Department of Child Health Faculty of Medicine, Public Health and Nursing, Universitas Gadjah Mada Dr. Sardjito Hospital Yogyakarta,

55281, Indonesia.

E-mail addresses: puspita.margaretha@gmail.com (P.A. Margaretha), desy.rusmawatiningtyas@ugm.ac.id (D. Rusmawatiningtyas), firdianmakruf@gmail.com
(F. Makrufardi), intan.kumara@gmail.com (L.F. Kumara), nurnaningsih_pri@yahoo.co.id (Nurnaningsih).

https://doi.org/10.1016/j.amsu.2021.102614

Received 28 June 2021; Received in revised form 25 July 2021; Accepted 25 July 2021

Available online 28 July 2021

2049-0801/© 2021 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd.

(http://creativecommons.org/licenses/by/4.0/).

This is an open access article under the CC BY license


mailto:puspita.margaretha@gmail.com
mailto:desy.rusmawatiningtyas@ugm.ac.id
mailto:firdianmakruf@gmail.com
mailto:intan.kumara@gmail.com
mailto:nurnaningsih_pri@yahoo.co.id
www.sciencedirect.com/science/journal/20490801
https://www.elsevier.com/locate/amsu
https://doi.org/10.1016/j.amsu.2021.102614
https://doi.org/10.1016/j.amsu.2021.102614
https://doi.org/10.1016/j.amsu.2021.102614
http://creativecommons.org/licenses/by/4.0/

P.A. Margaretha et al.

and thoracotomy and decortication were executed at previous hospital.

At one year old, the patient had a similar complaint. Computerized
tomography (CT)-scan imaging showed CCAM type 1 in the left lung’s
inferior lobe that deviated the mediastinum to the right, and again
thoracotomy and bullectomy were executed. Three months later, the
patient presented again with fever, coughing and shortness of breath.

At the age of two years old, she presented with another set of similar
complaints. The physical examination showed tachypnea, chest wall
retraction, rhonchi on both lungs, with decreased vesicular sounds at the
left lung. Thorax imaging (Fig. 1) showed a figure of heterogenous mass
(solid-cystic) in the left hemithorax that shifted the mediastinal struc-
ture to the right, which led to the PPB type 2 with CCAM diagnoses.
Partial lobectomy was done and the pathology/anatomy examinations
found CCAM presentation (Fig. 2) with chronic suppurative inflamma-
tion. A lobectomy was not done in the earlier surgeries, which may have
caused recurrences in this patient. The patient chose to discharge against
medical advice.

Five months later, the patient was admitted to our hospital again
with recurrent pneumonia. During the hospitalization, the patient had
fever and shortness of breath. The physical examination showed
tachypnea, chest wall retraction, with decreased vesicular sounds at the
left lung, followed by rhonchi and crepitation. From x-ray imaging, a
round opacity was found in the left hemithorax which caused the
mediastinum to shift to the right, leading to pulmonary abscess
appearance and bilateral pneumonia. Thorax CT-scan results (Fig. 3)
showed PPB type 2 (mixed) appearance in the entire inferior and su-
perior lingular lobe of the left lung which caused the mediastinum shift
to the right resulting in the collapse of the apicoposterior segment of the
superior lobe in the left lung. The lesion size became 9.45 x 11.38 x
11.55 cm from the previous size of 8.7 x 9.5 x 10.3 cm.

On the 8th day of treatment, she experienced cardiorespiratory
failure and the blood gas analysis results indicated a very severe respi-
ratory acidosis so immediately the patient was intubated. Laboratory
results showed an elevated procalcitonin level up to >200 ng/mL,
glomerulus filtration rate was decreased to 42 with creatinine at 0.85
mg/dL. The blood culture found Staphylococcus hominis. Antibiotic
treatment was escalated. She never had a cardiac evaluation. The patient
had tachycardia and decreased peripheral perfusion that did not
improve after fluid resuscitation. We began dopamine therapy, but she
still had tachycardia, hypotension, decreasing peripheral perfusion, and
oliguria. Dobutamine and norepinephrine were given without any
response to the therapy. Due to her condition, a lobectomy was not done
in this admission.

Fig. 1. Thorax imaging showed a figure of heterogenous mass (solid-cystic) in
the left hemithorax.
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3. Discussion

Here, we reported a case of a 2-year-old female patient with CCAM in
our tertiary hospital. Obstructive shock is a condition caused by either
big vessel or cardiac ventricle obstruction [15]. The mechanical factor of
intravascular or extravascular pressure could decrease the blood flow in
big vessels or blood outflow, leading to a decrease in cardiac output and
oxygen delivery, resulting in tissue hypoxia [16]. There are several cases
that can lead to obstructive shock, such as tension pneumothorax, car-
diac tamponade, pulmonary embolism, and left sided cardiac obstruc-
tion [15]. In one case, a young male with mediastinal mass experienced
obstructive shock [17]. The mass that shifts the mediastinal structure to
the right causes an obstruction of blood outflow from the left ventricle
decreasing cardiac output and resulting in low oxygen perfusion to the
target tissue [9,18]. This could lead to an imbalance in oxygen delivery
and oxygen consumption. Treatment for this type of obstructive shock is
to relieve the obstruction [16]. In this patient, we found a 9 cm diameter
tumor, which could not be removed and rapidly progressed to obstruc-
tive shock. If the obstruction can not be excluded, the decompensated
shock would occur faster due to the hypotension stage that would not
respond to inotropic intervention and could potentially cause death
[19].

CCAM is typically diagnosed by prenatal ultrasonography (USG)
from the 12th to 18th gestational week [20]. The World Health Orga-
nization (WHO) recommends to do ultrasound scan before 24 weeks of
gestation to improve detection of fetal anomalies, but due to low so-
cioeconomic status of this patient, her mother never had the fetal ul-
trasound [21]. This is a very common condition in Indonesia where
prenatal ultrasound is not done routinely due to financial problems. In
CCAM suspected cases, there is a high-resolution fetal ultrasound to
evaluate fetal anatomy and monitor any lung lesion. Depending on the
size of the CCAM, ultrasound surveillance should be performed once or
twice a week through mid-gestation to monitor the volume changes of
the CCAM [21,22]. Once a lung mass is identified on ultrasound, color
doppler and fetal echocardiography should be done. In the case of a baby
with a large CCAM that continues to grow but hydrops does not develop,
a special delivery technique called ex-utero intrapartum treatment
(EXIT) procedure may be required [22].

A previous study recommended magnetic resonance imagery (MRI)
to aid in the diagnosis of atypical patients with multiple anomalies in the
prenatal period [21]. The presence of fetal hydrops and cysts >5 mm
with a solid appearance denote poor prognosis. Hemodynamic changes
due to cardiac compression have been shown to cause hydrops. Despite
the ability to identify anomalies using USG, thoracic radiography of
most newborns with CCAM is normal. In the postnatal period, lesions are
easily found on CT scan imagery. Through imaging modalities,
abnormal air is observed in CCAM type 1, air-fluid level in type 2, and
fluid-filled cysts with solid structure in type 3. Definitive diagnosis,
however, can be established through histopathological evaluation [11].

The definitive therapy of CCAM is surgery [13]. With a lobectomy,
the remaining lung could develop, thus, the total lung volume and its
function will improve to normal levels [14]. The lobectomy procedure
has a low rate of complications, and this intervention is expected to
prevent recurrent lung infection and its transformation to malignancy
[5]. From thorax CT-scan imaging, in our patient, the mediastinal
structure was shown shifting to the right, causing a very severe respi-
ratory acidosis for the patient due to the air trapping that led to carbon
dioxide elevation.

PPB is usually present in children younger than five years old [4].
PPB is an aggressive malignancy that originated from the lung, medi-
astinum, diaphragm, or pleura. PPB which is classified as type 1 is
usually diagnosed at ten months old with cystic lesion appearance, type
2 when cystic and solid lesion is found, and type 3 is a solid lesion
appearance [12].

The prognosis of PPB patients is poor; half of the patients were re-
ported deceased one year after diagnosis [4,6]. A study revealed that the
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Fig. 2. (A) Connective tissue in the form of spaces lined with cuboid epithelium; (B) Histopathology of congenital cystic adenomatoid malformation (CCAM).

_4

Fig. 3. Pleuropulmonary blastoma type 2 (mixed) caused the mediastinum to
shift to the right in thorax CT-scan.

worst prognosis might be predicted from tumor size >5 cm and the
presence of metastasis when first time diagnosed [7]. PPB type II and III
have a 62 % survival number until two years old and 42 % until five
years old. Patients with pleura, mediastinal, or extrapulmonary
involvement since first diagnosed have the worst prognosis [14]. In this
patient, we found PPB type II appearance with the lesion size of 9.08 x
9.07 x 10.67 cm. This patient died due to obstructive shock.

4. Conclusions

Congenital cystic adenomatoid malformation (CCAM) in children
may have symptoms such as acute respiratory distress and/or a recur-
rent lung infection. Obstructive shock is one of complication that might
occur in pleuropulmonary blastoma. Moreover, we recommend detec-
tion of fetal anomalies in the prenatal period to detect possible CCAM
and prevent complications.
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