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Abstract

0z

Objective: The aim of this study was to evaluate the clinical findings of
patients with spontaneous pneumothorax secondary to viral pneumo-
nia who were admitted to our pediatric intensive care unitin 2018 and to
contribute to the monitoring of this rare condition.

Material and Methods: Patients, who were admitted to our hospital
between January 2018-December 2018 and developed spontaneous
pneumothorax secondary to viral pneumonia, were evaluated retro-
spectively. Age, sex, cigarette smoke exposure, exposure to an individual
with upper respiratory tract infection, pneumonia agent, pneumothorax
time, treatment for pneumothorax, duration of invasive or noninvasive
mechanical ventilation, duration of intensive care unit stay and clinical
status at time of discharge were recorded.

Results: Six hundred fifty-two patients were admitted to the pediatric
intensive care unit between January 2018-December 2018, and 230
of them were hospitalized for pneumonia and 3% of the patients with
pneumonia had spontaneous pneumothorax. The age range was 42
days to 28 months. Causes for pneumonia were detected as respiratory
syncytial virus, influenza, rhinovirus and Pseudomonas aeruginosa. Five
of the patients had tube thoracostomy, other patients were monitored
with 100% oxygen. Three patients required invasive mechanical venti-
lation. One patient died because of the underlying fatty acid oxidation
disorder, 7 patients had complete recovery.

Girig: Bu yazida 2018 yilinda merkezimize basvuran ve ¢ocuk yogun
bakim yatisi gerektiren viral pndmoniye bagl spontan pnémotoraksh
olgularin klinik degerlendirilmesi yapilarak bu nadir durumun izleminde
literatlire katkida bulunmasi amaclanmistir.

Gereg ve Yontemler: Calismada Ocak 2018-Aralik 2018 tarihleri arasinda
hastanemiz ¢cocuk yogun bakim Unitesinde viral pnédmoniye bagli spon-
tan pnémotoraks gelisen hastalar geriye doniik olarak incelendi. Tim has-
talarin basvuru yasi, cinsiyet, sigara icen bireyle temasi, Gst solunum yollari
enfeksiyonu temasi, pnémoni etkeni, pnémotoraks zamani, pnémotorak-
sa yonelik verilen tedavi, invaziv veya noninvaziv mekanik ventilasyonda
kalma suresi, yogun bakim yatis siiresi ve taburculuk anindaki klinik du-
rumlar kaydedildi.

Bulgular: Ocak 2018-Aralik 2018 tarihleri arasinda ¢ocuk yogun bakim
initesine yatirilan 652 hastanin 230'unun pnémoni nedeniyle yatirildigi
ve bunlarin %3'tinde viral pnémoniye bagli spontan pndmotoraks gelistigi
tespit edildi. Yas dagilimi 42 giin ile 28 ay arasindaydi. Pndmoni etkenle-
ri olarak respiratuvar sinsityal virls influenza A, rinovirlis ve rinoviris ile
Pseudomonas aeruginosa saptandi. Bes hastaya tlip torakostomi takilirken,
diger hastalar %100 oksijen destegi ile izlendi. U¢ hastada invaziv mekanik
ventilasyon ihtiyaci oldu. Bir hasta altta yatan yag asiti oksidasyon defekti
nedeniyle eksitus olurken, diger yedi hastada tam iyilesme gozlendi.
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Conclusion: It should be kept in mind that spontaneous pneumothorax
is a rare condition in pediatric patients, which increases mortality and
morbidity. It may occur as a complication of viral pneumonias in early
childhood and extend the duration of intensive care stay. Multicenter
studies should be planned to determine risk factors, follow-up and treat-
ment options for spontaneous pneumothorax.
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Introduction

Pneumothorax is a condition defined as the non-pulmo-
nary accumulation of air or gas in the thorax and is very rarely
encountered in the pediatric patient population. Pneumo-
thorax incidence in children is 5-6/10.000, and tachycardia,
hypotension, cyanosis, and reduction in respiratory sounds
are observed in physical examination (1). Pneumothorax is di-
vided into two groups as spontaneous and secondary to trau-
ma. Pneumothorax secondary to trauma occurs after a blunt
or penetrating trauma to the chest and is monitored through
interventions made on the chest wall for diagnosis and treat-
ment purposes (central venous catheterization, thorasynthe-
sis, cardiopulmonary resuscitation, and etc.) and through me-
chanical ventilation (MV). Spontaneous pneumothorax (SP) is
also divided into two groups as primary and secondary. While
a reason for the air leak cannot be found in primary SP, condi-
tions presenting with secondary SP can be classified as prima-
ry lung diseases like asthma and cystic fibrosis, collagen tissue
diseases, infections, malignancies, and foreign object aspira-
tion (2). However, SP frequency is not known in particularly
early childhood and the fact that there is no consensus on its
follow-up makes the monitoring of the cases rather difficult
(3). The aim of this study was to evaluate the clinical findings
of patients with spontaneous pneumothorax secondary to vi-
ral pneumonia who were admitted to our pediatric intensive
care unit in 2018 and to contribute to the monitoring of this
rare condition.

Materials and Methods

Design of the Study

The records of the patients admitted to the pediatric in-
tensive care unit of our hospital between January 2018 and
December 2018 were retrospectively reviewed following the
ethics committee approval of our hospital. Age, sex, cigarette
smoke exposure, exposure to an individual with upper respi-
ratory tract infection, pneumonia agent, pneumothorax time,
treatment for pneumothorax, duration of invasive or nonin-
vasive mechanical ventilation, duration of intensive care unit
stay and clinical status at time of discharge were recorded.

Inclusion and Exclusion Criteria to the Study

Patients with SP secondary to viral pneumonia were in-
cluded into the study. Patients admitted for traumatic pneu-

Sonug: Pediatrik hasta grubunda olduk¢a nadir goriilen, mortalite ve
morbiditeyi arttiran bir durum olan spontan pnémotoraksin erken ¢ocuk-
lugu déneminde viral pnémonilerin bir komplikasyonu olarak karsimiza
cikabilecegi ve yogun bakim yatis siiresini uzatabilecegi akilda tutulma-
lidir. Risk faktorlerinin belirlenmesi, izlem ve tedaviye karar vermede ¢ok
merkezli daha buyik calismalar planlanmalidir.

Anahtar Kelimeler: Spontan pnémotoraks, viral pnémoni, pediatri

mothorax (central venous catheter insertion complication,
post-thorasynthesis intervention, post-blunt or penetrating
trauma, secondary to resuscitation, and etc.) and followed for
primary SP or patients developing pneumothorax while being
followed with the diagnosis of acute respiratory failure and
monitored on invasive MV due to high pressure and oxygen
concentration (PEEP: > 10 cmH,0, P ;> 35 cmH,0, FiO,: >
80%, average pressure: > 16 cmH,O and tidal volume: > 9 mL/
kg) were excluded.

Pneumonia: It is defined as the inflammation caused com-
monly by bacteria and viruses in lung parenchyma (including
the pleura, ligament, air way, alveola and vascular structures).
Diagnostic criteria of pneumonia in children include physi-
cal examination findings of acute respiratory failure such as
tachypnea (respiratory rate /min; 0-2 months > 60/min, 2-6
months > 50/min, > 6 months > 40/min), suprasternal, inter-
costal, and subcostal retractions, moaning, and nasal flaring,
change in mental status and saturation without oxygen being
< 90% (4). Patients complying to these criteria in the study
were accepted as pneumonia.

Viral pneumonia: Findings in favor of viral pneumonia
comprise of fever< 39°C, white blood cell count < 15.000 and
low acute phase reactants accompanied by upper respiratory
tract infection findings; presence of diffuse bilateral auscul-
tation; and observation of bilateral interstitial involvement in
lung graphy. Diagnosis is established by clinical and physical
examinations followed by the running of the swab sample of
the agent taken by cotton swabs from the lateral and posteri-
or regions of the pharynx wall by the microbiology laboratory
with respiratory tract viral panel polymerase chain reaction
(PCR) method (5). Patients with these clinical criteria were as-
sessed as viral pneumonia.

Statistical methods: Research data were analyzed by
SPSS 23.0 statistical package program. Descriptive statistics
were presented as mean, median (min, max), frequency distri-
bution and percentage.

Results

It was found out by this study that 652 patients were admit-
ted to the pediatric intensive care unit between January 2018
and December 2018. It was detected that 35% (n= 230) of all
admissions was due to pneumonia, and MV duration was found
as 8.3 + 2 days and length of intensive care unit stay as average
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7.6 £ 1.2 days. The number of patients developing SP second-
ary to viral pneumonia was eight (Figure 1). Table 1 shows the
demographics of the patients developing SP. While the number
of females and males were equal in these patients, age range
distribution was between 42 days and 28 months and 75% were
under one year of age (n=6). 37% of the patients had history of
contact with a smoker and 75% had history of contact with an
individual with familial URTI. One of the patients was referred to
our hospital with a preliminary diagnosis of metabolic disease,
one with sepsis, hyponatremic seizure and pneumonia diag-
noses, and four others had received pneumonia diagnosis and
referred to our hospital due to severe respiratory distress. Two
patients were examined in our outpatient clinic and were ad-
mitted to the intensive care unit because of respiratory distress.
Viral respiratory tract panel was worked on PCR and respiratory
syncytial virus (RSV) was detected in three patients, influenza A
in one, and rhinovirus in one patient. While rhinovirus was con-
firmed in the nasopharynx swab sample, Pseudomonas aerugi-
nosa produced in the bronchoalveolar lavage culture. Due to
lack of kits at the referral time of two patients, the agent could
not be confirmed; however, viral pneumonia was considered
primarily due to the absence of fever, absence of white blood
cell and C-reactive protein (CRP) elevation, and visualization of

Figure 1. Some of the cases with SP (cases 5 and 7).

bilateral interstitial involvement in lung graphy. Pneumothorax
development in the cases was detected on the median 3.1 day
(min= 1, max=7) of intensive care admission. While 62% of the
patients underwent tube thoracostomy (Figure 2), others were
monitored with 100% oxygen support (Figure 3). Invasive me-

Figure 2. Some of the cases in whom tube thoracostomy was performed
(cases 3 and 6).

Figure 3. Example of a case on non-invasive ventilation support (case 1).

Table 1. Demographics of the cases with spontaneous pneumothorax secondary to viral pneumonia

Cigarette
smoke URTI Pneumonia | SPtime SP Ventilation/ ICU
Age Sex exposure | exposure agent (day) treatment day stay Discharge
Case 1 42 days Male No Yes Rhinovirus 3 %7100 oxygen NIV/5 days 9 Full recovery
Case 2 44 days Female Yes No RSV 6 %100 oxygen NIV/ 8 days 12 Full recovery
Case3 | 6months | Female No Yes No kit 2 Tube V/9 days 9 Exitus
thoracostomy
Case 4 31232;25 Female Yes No Influenza A 7 %100 oxygen NIV/47days 47 Full recovery
Case 5 47 days Male No Yes RSV 2 Tube /7 days NIV/ 20 Full recovery
thoracostomy 13days
Case 6 28 days Male Yes Yes RSV 1 Tube NIV 9days 28 Full recovery
thoracostomy
Case 7 > months Female No Yes Rhmokus * 2 Tube IV 10 days 20 Full recovery
20 days P aeruginosa thoracostomy
Case 8 | 26 months Male No Yes No kit 2 Tube NIV/10 days 12 Full recovery
thoracostomy
URTI: Upper respiratory tract infection, SP: Spontaneous pneumothorax, RSV: Respiratory syncytial virus, NIV: Non-invasive mechanical ventilation, IV: Invasive mechanical
ventilation, ICU: Intensive care unit.
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chanical ventilation was required in three patients. While two
patients needed invasive MV support due to respiratory distress
that developed after pneumothorax, one patient was referred
with the preliminary diagnosis of metabolic disease and MV
support was given due to severe metabolic acidosis. While the
patient was followed with low pressure and tidal volume (PEEP:
5 cmHZO, PIP: 15 cmHZO, FiOZ: 40%, average pressure: 10 cmHZO,
tidal volume: 6 mL/kg), pneumothorax developed. It was seen
that non-invasive mechanical ventilation support was required
five days the shortest and 47 days the longest. Intensive care
unit stay of the cases was 9 days the shortest and 47 days the
longest. While one patient died due to underlying fatty acid
oxidation defect, full recovery was reached in the other seven
patients.

Discussion

Pneumothorax is a medical emergency for every age group.
Early diagnosis and appropriate intervention are crucial since
length of intensive care unit stay increases mortality and mor-
bidity (6). While traumatic pneumothorax secondary to me-
chanical ventilation develops during the neonatal period, SP
is more widely seen after this period and mean age range is
13.8-15.9 years (7,8). Male predominance is present in adult
and adolescent studies; however, sex and prevalence are not
known under the age of nine (9). Some clinical features of pa-
tients with SP, which is rarely seen in children, were presented in
this study. It was seen that the majority of the patients included
into our study was under the age of one and no sex predomi-
nance was established. There is a distinct relation between SP
prevalence and smoking in adults. However, a similar but much
lower prevalence was detected in adolescents that smoke. Nev-
ertheless, due to the fact that cigarette smoke exposure creates
predisposition to bronchiolitis in much younger age groups, it
is considered to be interrelated to SP but clear evidence has not
been found yet (10-12). Our study confirmed that one third of
our patients was exposed to cigarette smoke by family mem-
bers, but since this condition suggests that cigarette smoke
cannot be a parameter in SP development on its own, studies
with much larger populations are needed to evaluate statistical
significance. Similarly, even though life in a crowded habitat and
contact with an individual with URTI are risk factors for bron-
chiolitis/viral pneumonia, their relation with SP is not known
(13). We detected that two thirds of our patients came in con-
tact with family members with URTI but their URTI agents was
not known and clear evidence could not be provided for us. In
a review assessing SPs secondary to viral pneumonia, the au-
thors have stated that there are 13 different cases on the subject
and the largest series is that of Sherman and colleagues who
conducted a retrospective study (14). In that study of a ten-year
period, six SP cases under the age of one were detected and the
underlying reasons were found to be three pneumonia, two

congenital malformation and one febrile convulsion (15). In our
patient group with SP, all patients received pneumonia diagno-
sis, one patient had fatty acid oxidation defect and one had ac-
companying sepsis. Pneumonia in children under the age of five
is most frequently observed with viral agents and the principal
ones include RSV, influenza A and B virus, human metapneu-
movirus, and parainfluenza (16). Few cases have been reported
in the literature showing severe pneumonia-inducing RSV and
influenza virus to cause SP in children under the age of two
(15,17-18). Similar to the literature, three patients in our study
had RSV and one had influenza A virus.

Rhinovirus, which is normally a URTI agent and known to
have a moderate course, was confirmed in one patient and rhi-
novirus and P. aeruginosa association was found in one. Even
though it is known that rhinovirus leads to pneumonia in pa-
tients with and underlying disease like bronchopulmonary dys-
plasia and cystic fibrosis, severe pneumonia cases with compli-
cations have not been reported in children (19). This condition is
indicative of the fact that we need to keep in mind a rare agent
like rhinovirus in children presenting with SP secondary to viral
pneumonia. While three patients developing pneumothorax
secondary to viral pneumonia were monitored with invasive
mechanical ventilation, five were monitored with non-invasive
mechanical ventilation (high flow nasal cannula). Only one pa-
tient developed pneumothorax under invasive MV and the oth-
er two patients were intubated and put on invasive MV since
respiratory distress increased in these patients. In the event of
barotrauma (mean pressure >16 cmH,0) and volutrauma (tidal
volume: > 10 mL/kg) secondary to MV, traumatic pneumotho-
rax can be observed (20). However, mean pressure and tidal vol-
ume of our patient on invasive MV were 10 cmH,0 and 6-8 mL/
kg, respectively. Since these values are not significant in terms
of traumatic pneumothorax development, SP secondary to viral
pneumonia was considered in our patient. There are no guide-
lines in the monitoring of SP in children and with no definitive
treatment method, there are only different treatment options
such as observation, observation with 100% oxygen, needle as-
piration and tube thoracostomy (21). It was observed in our in-
tensive care unit that the management of all SP cases was eval-
uated on the grounds of their own clinical status and treated
accordingly. While five patients underwent tube thoracostomy,
all patients received oxygen therapy with 100% FiO, until pneu-
mothorax ameliorated. In a study, it has been established that
length of intensive care unit stay and mortality increased in pa-
tients developing pneumothorax out of 1238 pediatric patients
admitted to the intensive care unit (22). Although it was seen
that length of intensive care unit stay of the cases with SP sec-
ondary to viral pneumonia was longer than that of pneumonia
cases who did not develop pneumothorax in our center, a com-
parison could not be made because of the small sample size.
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This study wished to emphasize that SP can be encountered in
early childhood as a complication of viral pneumonia, which is a
very rare condition in the pediatric patient group, and its clinical
features were addressed. The fact that SP can prolong length of
intensive care unit stay should be kept in mind.

Limitations of the Study

Due to the fact that SP is rarely encountered, determination
of risk factors, monitoring and treatment protocols should be
investigated in multicenter studies with larger sample sizes.
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