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BACKGROUND
Nutrition is essential for humans and if inadequate may lead to
undernutrition. Undernourished children are very susceptible to
infections, such as pneumonia, one of its complications being
pneumatocele, which is a more severe condition. Pulmonary
pneumatoceles are thin-walled, air-filled cysts that develop within the
lung parenchyma and have been found in 2.4 percent of 493 infants and
children with pneumonia. However, in staphylococcal pneumonias, the
frequency of pneumatocele can reach as high as 85 percent. Infants and
young children are more likely to have pneumatoceles. It is critical to
distinguish marasmus with pneumatocele from many other similar
diagnoses. Failure to recognize can lead to incorrect diagnosis and
treatment, causing more harm than good to patient care. This case
highlights the importance of maintaining a high suspicion of pneumonia
in neonates even with normal radiological findings and of searching for
pneumatoceles.

CASE DESCRIPTION
We report a case of marasmus and stunting accompanied by
pneumatocele in a 2-month-old boy. The diagnosis was made based on
history, physical examination, anthropometric examination using the WHO
child growth standards, laboratory tests, and radiological imaging.
Management of the patient was according to a multidisciplinary system
including antibiotics administration and wasting management.

CONCLUSION
Pneumatoceles are serious complications after pneumonia. Pneumonia is
common in children with marasmus. Children with marasmus are caused
by various underlying factors. The progression begins in the womb and
continues through the first 1000 days of life.

Keywords: Stunting, pneumonia, pneumatocele, marasmus



264

Susanti, Juliaty                                                                                                       Marasmus and stunting with pneumatocele

INTRODUCTION

Pulmonary pneumatoceles are thin-walled,
air-filled cysts that develop within the lung
parenchyma as a complication of pneumonia.
They can also result from non-infectious
etiologies such as trauma and positive pressure
ventilation.(1) In most patients, pneumatoceles
are asymptomatic and do not require surgical
treatment. Hussain et al.(2) in the post surfactant
era, including 1053 infants with a gestational age
of d” 30 weeks and respiratory distress
syndrome (RDS) requiring positive pressure
ventilation, identified pneumatoceles in 19
infants, giving an incidence of 1.8% and a male
to female ratio of 12:7. Pneumatocele is
commonly seen in infants and young children as
a complication of Staphylococcus aureus
pneumonia,(3) its frequency can be as high as
85% and its predilection site depends on the
susceptibility of the individual to infection. The
high incidence was attributed to the high level
of undernutrition in children.(4) Nutrition is
essential and plays a role in the quality of life,
because inadequate dietary intake will cause
undernutrition, which then induces long-term
effects on child physical and mental development
and quality of life.(5,6)

Undernutrition occurs as a result of
malabsorption or metabolic failure. Clinical signs
of undernutrition are identified by indicators
measuring body weight (BW), body length (BL),
and upper arm circumference (UAC) that are
significantly lower than the mean. Undernutrition
can have long-term consequences for child
physical and mental development and quality of
life.(6)

The 2018 Global Nutrition Report stated that
the case burden of severe wasting reached 7.5%
or 50.5 million children under five in 2017.(7)

Indonesia ranks second highest (12.1%) in
prevalence of wasting among 17 countries in the
Asian region. In South Sulawesi, the prevalence
of wasting reaches 9.6%.(8) Stunting affected 159
million children younger than 5 years of age in
2014.(9)

Toddlers with undernutrition have a
decreased immune system, thus they are prone
to infections, such as pneumonia, which is one of
the most common causes of death in children
under five.(10) Pneumonia accounts for 15% of all
deaths of children under 5 years old. (11)

Pneumatocele is a complication of community-
acquired pneumonia (CAP) and increases the risk
of death in children under five years.(3) The
purpose of this case is to highlight the importance
of adequate treatment when neonatal pneumonia
is highly suspected with normal radiological
findings, to search for pneumatocele as a
complication of marasmus and stunting and to rule
out congenital malformations in case of pulmonary
cyst.

CASE REPORT

A two-month-old boy was transferred from
the Jaury Jusuf Putera Academic Hospital,
Makassar, South Sulawesi, to the emergency unit
of our hospital with the main complaint of
shortness of breath that had been noticed for 17
days and was getting worse a day before
admission. There was no cyanosis and no cough
but there was a history of cough two weeks before
being admitted to the hospital. Oral intake was
stopped in the last three days before the patient
was transferred. He was treated for 11 days and
received antibiotic therapy (cefotaxime and
gentamicin). There were no abnormalities during
delivery. The patient’s birth weight was 3500
grams and his body length was 50 cm. His
condition after birth was good. He only received
hepatitis B immunization and had formula milk
since birth. The mother never visited the health
care center after being discharged after birth.

Physical examination revealed tachypnea,
which had been present for 17 days prior to
hospital admission and had worsened one day
before admission. There was no fever and the
oxygen saturation was 98% with nasal cannula.
On examination of the head, the patient had an
old man’s face. Chest examination revealed
intercostal and subcostal retraction and
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bronchovesicular breathing sounds with rales
were heard in both lung fields. Wasting was found
on the extremities. Skin examination showed no
BCG scars. The examination of other regions
was within normal limits (Figure 1).

Anthropometric examination showed that
body weight (BW) was 3000 grams, body length
(BL) 52 cm, head circumference (HC) 39 cm
(normal 38-42 cm), and upper arm circumference
(UAC) 8.5 cm. Weight-for-length was below -2

Figure 1. Clinical examination on the 1st day of care: the patient appeared very wasted, with wasting

on chest and extremities; on the 5th day, the patient began to regain weight

Figure 2. Child growth: weight-for-length was below -2 SD (A), weight-for-age was below -3 SD (B),
length-for-age was below -3 SD (C), body mass index (BMI)-for-age was below-3 SD (D),

using WHO child growth standards
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SD (wasting), weight-for-age was below -3 SD
(severely underweight), and length-for-age was
below -3 SD (severely stunted), all based on the
WHO child growth standards (Figure 2). Based
on the patient’s anthropometric and clinical status,
it was concluded that the child had nutritional
marasmus.

Laboratory examination from Jaury
Academic Hospital showed Hb 10.9 g/dL, Ht
34.8%, leukocytes 23,560/uL, platelets 353,000/
uL. Laboratory examination from our hospital
showed Hb 8.2g/dL, MCV 91 fL (femtoliter),
MCH 30 pg, Ht 25%, leukocytes 6,300/uL,

platelets 251,000/uL, lymphocytes 29.9%,
neutrophils 55.7%, monocytes 8.5%, glucose 174
mg/dL, sodium 133 mmol/L, potassium 4.3 mmol/
Ll, ureum 8 mg/dL, creatinine 0.31 mg/dL, SGOT
132 U/L, SGPT 71 U/L, albumin 2.8 g/dL, CRP
2.0 mg/L, procalcitonin 2.03 ng/mL, ferritin
1018.22 ng/mL. Blood and urine cultures show
no growth of aerobic bacteria. Radiological
examination (multi slice computed tomography/
MSCT of thorax without contrast) showed
bilateral pneumonia accompanied by multiple left
pulmonary cavities suspected as pneumatoceles
and bilateral pleural effusions (Figure 3a).

Figure 3a. Thoracic MSCT (without contrast) July, 23 2020 showed bilateral pneumonia accompanied by

multiple left pulmonary cavities suspected of being pneumatocele and bilateral pleural effusion

Figure 3b. Thoracic MSCT (without contrast) after 2 months of observation, September 20, 2020 showed

bilateral pneumonia and no multiple pulmonary cavities
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The patient was diagnosed as having
nutritional marasmus, with an additional diagnosis
of inadequate intake, stunting, community-
acquired pneumonia, pneumatocele, bilateral
pleural effusions, anemia of chronic disease,
hypoalbuminemia, elevated transaminases, and
delayed immunization. The patient was treated
with nasal oxygen and antibiotics (ceftazidime and
amikacin). We also performed gastric
decompression and gave the nutrition via
parenteral route. The patient was planned for
tuberculosis work-up. The stabilization phase of
wasting management was temporarily postponed.
The patient’s fluid requirement on the first day
after the restriction was 240 mL/day with an
energy requirement (Schofield) of 257.85 kcal/
day. After treatment, laboratory examination
showed Hb 9.9 g/dL, MCV 84 fL, MCH 29 pg,
Ht 22%, Leukocytes 9,600/uL, platelets 312,000/
uL,%, glucose 155 mg/dL, sodium 130 mmol/l,
potassium 4.3 mmol/L, ureum 12 mg/dL,
creatinine 0.26 mg/dL, SGOT 23 U/L , SGPT 14
U/L, albumin 3.3 g/dL, CRP 0.0 mg/L,
procalcitonin 0.25 ng/mL, and IT ratio 10%.

On the third day, the child was given enteral
priming at 10 mL/kg/day through a nasogastric
tube while still being given parenteral nutrition.
On the 4th and 5th days, enteral priming was
increased gradually to 30 mL/kg/day. On the 6th
day, the child’s condition improved, dyspnea had
decreased, enteral administration via the
nasogastric tube was given to 50% of energy
requirement with high-calorie formula milk, and
the remaining 50% with parenteral nutrition. On
the 8th day of treatment, the patient was started
on the stabilization phase of wasting treatment
on day one using high-calorie formula milk at 12
x 25 mL (240 kcal) through the nasogastric tube,
with supplementation. On the 9th, 10th, and 11th

days, the treatment was followed by the transition
and rehabilitation phase of wasting management.
After 2 months of observation, radiological
examination (MSCT thorax without contrast)
showed bilateral pneumonia with no evidence of
multiple pulmonary cavities (Figure 3b). Written
informed consent was obtained from the patient’s

parents for publication of this case report and
accompanying images.

DISCUSSION

The nutritional status of undernutrition
children under the age of five influences the risk
of pneumonia in these children. Undernourished
children under the age of five have a weakened
immune system, making them vulnerable to
infectious diseases. Wasting is a nutritional
disorder that can have a negative impact on the
health of children under the age of five and will
stifle their growth if not handled properly.(12) Our
case report is consistent with the findings of a
case of pulmonary pneumatocele in post-
pneumonic empyema in a 4-year-old female.(13)

Following pneumonia, inflammation and
narrowing of the bronchi cause the formation of
an endobronchial ball valve mechanism, resulting
in distal dilatation of the bronchi and alveoli. The
obstruction is believed to be caused by
inflammatory exudates within the airway lumen
or wall, allowing air to enter but not to leave the
cystic space. There is little information available
about infective pulmonary cysts in infants. The
high incidence is attributed to undernutrition in
children. It is hypothesized that undernutrition
would delay the development of Kohn’s pores,
resulting in undernourished children having lungs
similar to newborns. When there is a valvular
obstruction, air continues to enter with no way
out due to the absence of Kohn’s pores, resulting
in pneumatocele.(4) The majority of children with
severe pneumonia are malnourished and
unhealthy. The decrease in immunity is caused
by a decrease in the activity of leukocytes to
phagocytize and kill germs. According to a study,
there is a link between infant pneumonia and
nutritional status. The toddlers do not have
appetite, which leads to undernutrition.(6)

In the present case, the patient had a weight-
for-height value below -2 SD. He had clinical
symptoms of marasmus. We also found that the
patient’s length-for-age was below -3 SD with
the growth rate in these patients for ages 0-12
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months being 23-27 cm/year or 1.9-2.2 cm/month.
The patient met the diagnostic criteria for stunting.
According to epidemiological studies, an
estimated 155 million children under the age of
five were stunted in 2016, with 52 million suffering
from wasting and 17 million suffering from severe
wasting. Marasmus is equally distributed between
the sexes; however, due to cultural differences
in some parts of the world, women may be at
greater risk of developing marasmus. Meanwhile,
the causes of stunting are classified as direct and
indirect. Food intake and infectious diseases have
a direct impact on stunting, while the indirect
causes are food accessibility, parenting, drinking
water availability, sanitation, and health
services.(14)

Inadequate total caloric intake is the main
cause of marasmus. However, it is critical to
understand what causes the decrease in calorie
intake in a marasmic patient. Severe caloric
restriction increases susceptibility to infection,
which occurs as a result of secondary immune
deficiency. Prolonged caloric restriction is
associated with impaired mucosal barrier integrity
in the respiratory and gastrointestinal systems.
Inflammatory cytokines such as interleukin 1 (IL-
1), IL-6, and IL-12 disrupt growth hormone
function, contributing to short stature. As a result
of T cell dysfunction and decreased neutrophil
microbicidal activity, there is an increased
susceptibility to infection.(14,15) Infection with
Gram-negative organisms, in particular, has been
linked to marasmus. In addition, marasmus is
linked to urinary, gastrointestinal, and respiratory
tract infections.(10)

Pneumatocele is one of the complications
of pneumonia that are found in children under
five. It occurs due to inflammation and narrowing
of the bronchi causing the formation of
endobronchial ball valves which initiate dilatation
of the distal part of the bronchi and alveoli. The
obstruction is believed to be caused by
inflammatory exudate within the lumen or airway
walls, allowing air to enter the cystic space but
not to escape. Subsequent enlargement of the
pneumatocele occurs either due to pressure from

the adjacent pneumatocele or intraluminal
inflammatory exudate.(5)

In our case, the patient complained of
dyspnea, and a radiological examination revealed
that the patient had pneumonia with
pneumatocele. As described in the theory above,
this patient has several risk factors, including: low
socioeconomic status, residence in a densely
populated area, non-exclusive breastfeeding, and
malnutrition. Due to the high incidence of infection
in malnourished children and to the patient’s
complaints, we also performed radiological
examinations to determine the patient’s source
of infection. The chest CT scan results revealed
bilateral pneumonia with multiple left pulmonary
cavities suspected of being a pneumatocele.
Pneumatoceles can be treated using a variety of
methods, including: i) observation; 90% of
pneumatoceles resolve spontaneously within a
few weeks up to 6 to 12 months without
intervention. However, antimicrobials were still
administered during the observation period; ii)
utilization of unilateral ventilation with high-
frequency oscillation (HFO); iii) percutaneous
drainage in the decubitus position with the affected
side down, followed by selective intubation of the
unaffected side; iv) surgical resection; including
video-assisted thoracoscopic surgery (VATS),
lobectomy, pneumatocele consideration/deroofing,
and pneumonectomy.(16) In this case, we planned
to perform observation by giving antibiotics and
to do thoracic MSCT 3 months later to observe
the progress.

One of the contraindications for enteral
nutrition is severe respiratory distress. Therefore,
we used parenteral nutrition (PN). When the
condition is stable, children with PN may possibly
be given enteral or oral nutrition. In this transition
period, PN was given cyclically to prevent
hyperinsulinism and hypoglycemia. Therefore,
even though we had enteral priming on the second
day, PN was continued and decreased slowly.(17)

Parenteral nutrition should be stopped gradually
and malnutrition management should be initiated.
The stabilization phase should be started when
the children receive full enteral nutrition.(17)
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Patients with good oro-motor function should have
oral nutrition directly. The patient was discharged
on the eleventh day to continue outpatient care
with the consideration of improved clinical
condition, being conscious, without medical
problems or edema, the baby getting adequate
intake, and the weight gain being sufficient (>5
g/kg/day) for three consecutive days.(17) However,
adequate nutrition for children is essential for
growth, development, and defense of the body,
ensuring that they are not susceptible to infection.

CONCLUSION

This case highlights the importance of
maintaining a high suspicion of pneumonia in
marasmic and stunted infants with multiple left
pulmonary cavities suspected of being
pneumatoceles and bilateral pleural effusions in
radiological findings with a focus on the diagnostic
value and sputum cultures and viral testing to
complete the investigation on infectious etiology.
Clinicians should search for pneumatoceles and
other complications when pneumonia is
diagnosed, especially in cases accompanied by
malnutrition.

CONFLICT OF INTEREST

The authors declare no conflict of interest.

CONTRIBUTORS

All authors critically reviewed the
manuscript and approved the final version
submitted for publication.

REFERENCES

1. Kesieme EB, Kesieme CN, Akpede GO, et al.
Tension pneumatocele due to Enterobacter
gergoviae pneumonia: a case report. Case Rep
Med 2012;2012:808630.

2. Hussain N, Noce T, Sharma P, et al. Pneumatoceles
in preterm infants: incidenceand outcome in the
post surfactant era. J Perinatol 2010;30:330-6.
https://doi.org/10.1038/jp.2009.162.

3. Choueiry E, Diab S, El Haber C, Torbey PH,
Ghorayeb Z, Gerbaka B. Incomplete treatment of
neonatal pneumonia causing giant pneumatocele
in a 45-day infant. Int J Clin Pediatr 2017;6:24-7.

4. Jamil A, Kasi A. Pneumatocele. Treasure Island
(FL): StatPearls Publishing LLC;2021

5. Lelijveld N, Seal A, Wells JC, et al. Chronic disease
outcomes after severe acute malnutrition in
Malawian children (ChroSAM): a cohort study.
Lancet Glob Heal 2016;4:e654–62. doi: 10.1016/
S2214-109X(16)30133-4.

6. Direktorat Gizi Masyarakat. Kebijakan
pencegahan dan tata laksana gizi buruk pada
balita. Jakarta: Direktorat Gizi Masyarakat; 2019.

7. Global Nutrition Report. 2018 Global Nutrition
Report. New York : Global Nutrition Report;2018

8. Kementerian Kesehatan Republik Indonesia.
Status gizi Indonesia alami perbaikan. Jakarta;
Kementerian Kesehatan Republik Indonesia;2019.

9. International Food Policy Research Institute.
Global nutrition report 2016. International Food
Policy Research Institute, Washington, DC;2016

10. Ruwandasari N. Correlation between severe
malnutrition and pneumonia among under-five
children in East Java. J Berk Epidemiol 2019;7:120.

11. World Health Organization. Pneumonia. Geneva:
World Health Organization;2019.

12. Artawan A, Purniti PS, Sidiartha IGL. The
relationship between nutritional status with
pneumonia severity in children at Sanglah
Hospital, Bali, Indonesia. Sari Pediatr 2016;17:418.

13.  Hsairi M, Louati H, Abid H, et al. Pneumatocele
in postpneumonic empyema in children: a case
report. Int J Pediatr 2017; 5:6539-40. DOI:10.22038/
ijp.2017.27673.2393.

14. Ibrahim MK, Zambruni M, Melby CL, Melby PC.
Impact of childhood malnutrition on host defense
and infection. Clin Microbiol Rev 2017;30:919–
71.

15. Mortaz E, Alipoor SD, Adcock IM,Mumby
S,Koenderman L. Update on neutrophil function
in severe inflammation. Front Immunol 2018; 9:
2171. doi: 10.3389/fimmu.2018.02171.

16. Takele Y, Adem E, Getahun M, et al. Malnutrition
in healthy individuals results in increased mixed
cytokine profiles, altered neutrophil subsets and
function. PLoS One 2016;11:e0157919. https://
doi.org/10.1371/journal.pone.0157919.

17. Munoz A, Moores DC, Khan FA, Baerg J,
Radulescu A. Successful treatment of post-
infectious pneumatocele via percutaneous
drainage in a premature infant. J Pediatr Surg Case
Reports 2019;47:101235. https://doi.org/10.1016/
j.epsc.2019.101235.

Univ Med                                                                                                                                                              Vol. 40 No 3


