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Abstract

Background:Pneumonia is defined as "new lung infiltrates plus clinical evidence that the
infiltrate is of an infectious origin, which include the new onset of fever, purulent sputum,
leukocytosis, and decline in oxygenation. LUS has a number of advantagesit iseasy to do at a
child’s bedside, takes little time to perform and interpret the results, allows a close follow-up,
and avoids the use of ionising radiation.

Objective: Our main objective in this study is to validate the value of lung ultrasound in
diagnosis of pneumoniain children in comparison with chest radiography in Sohag University
Hospital.

Methods. This adescriptive cross-sectional study of children clinically diagnosed as
pneumonia conducted on 70 cases they were classified into four groups according to the age
of patients; group | from <1 month to 1month, group Il from 1 month to 12 month group 111
from 1 year to 4 years, group IV from 4 to 11 years over period of six months fromAugustus
2015toJanuary 2016 in Pediatric department, neonatal care unit in Sohag University
Hospital.The data was analyzed by SPSS software.

Results: LUS findings among studied population, consolidation was seen in 66 cases of 70
(94.29%),30 cases of them were in the right lung, 22 were in the left one (33.33%) and
14cases were bilateral (21.21%.(pleural effusion was detected in 28 cases (40%) and cannot
be detected in 42 patients (60%).comparison between LUS findings and diagnosis of
pneumonia ,there was no statistical significant difference between LUS findings and
diagnosing pneumonia this indicated that LUS is helpful and accurate in diagnosis of
pneumoniain children .

Conclusion: chest ultrasound was accurate in the diagnosis of pneumonia and we suggest
that LUS is an aternative tool to chest radiography in the diagnosis of pneumonia in children
and that the follow up of patients with pneumonia by LUS can reduce the exposure of
children to ionizing radiation.
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I ntroduction

Pneumonia is defined as "new lung according to achild’s age and cause of
infiltrates plus clinical evidence that the infection (Lomas DJ et al, 2001).
infiltrate is of an infectious origin, The current guidelines suggest that the
which include the new onset of fever, diagnosis of pneumonia can only be
purulent sputum, leukocytosis, and made on the clinical history, respiratory
decline in oxygenation (Cunha BA, rate, fever, respiratory signs and
2010). symptoms reserving the use of
Pediatric pneumonia is the number one radiography only in severe or
cause of death by illness in children complicated cases (Harris et al., 2011;
worldwide. It can be especially difficult Bradley et al., 2011).

to diagnose because symptoms vary
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Despite these latest indications chest
radiography is commonly considered
the best choice for the diagnosis of
pneumonia among physicians and its
execution is also requested for mild
cases because of the poor reliability of
the history and physical examination
(Shah et al.,, 2010; Ayalon et al.
2013).

Material and methods:

This a descriptive cross-sectiona study
of children clinically diagnosed as
pneumonia conducted on 70 cases they
were classified into four groups
according to the age of patients; group |
from <1 month to 1month, group Il
from 1 month to 12 month group IlI
from 1 year to 4 years, group 1V from 4
to 11 years over period of six months
from Augustus 2015 to January 2016 in
Pediatric department, neonatal care unit
in Sohag University Hospital. The
patients were initialy interviewed,
clinicaly  examined, and then
underwent chest ultrasound. Those
participants who have congenital heart
disease, rheumatic heart disease and
other known cardiac diseases were
excluded from the study. Written
consent was obtained from each
participant and the study was approved
by the medical ethics committee of

Results:

Sohag University of Medical Science.
Those patients underwent complete
genera andRoutine laboratory tests:
arterial blood gases, complete blood
count, Liver and kidney functions tests,
C-reactive protein and erythrocyte
sedimentation rate (ESR) chest
examination and Chest ultrasound:
performed within 24 h after the chest x
ray. Sonography was assessed for the
location, shape, size and echogenicity
of consolidation as well as necrotic
areas, positive air bronchograme, and
pleura effusion if present.

Statistical analysis:

Data was anadyzed using STATA
intercooled verson 12.1. Qualitative
data was presented as number and
percentage and compared using either
Chi square test or fisher exact test. The
concordance of US and CR in
identifying consolidation and pleural
effusion was evauated using Cohen’s
weighted kappa (k) dstatistics. The
discrepancies between US and CR were
assessed using marginal homogeneity
Stuart-Maxwell statistics (the
McNemar chi-squared test for paired
data give the same results). Graphs
were produced by using Excel program.
P value was considered significant if it
was less than 0.05.

Table (1) showed age groups from below 1 month up to 11lyears, Group I: from <1
month  up to 1 month, only 10 cases of a&bout 14.29%,
Group I1: from 1month up to 12 month, was 16 cases of about 22.86%, Group Il :
from 1 year up to 4 years, it was 22 cases of about 31.43%, Group IV: from 4 years
up to 11 years, it was 22 cases of about 31.43%, (equal to Group Il ( Also it showed
sex distribution of 70 cases 36 of them were females (51%) and 34 were males
(49%) with female predominance.Table (2) showed the findings of LUS findings
among studied population, consolidation was seen in 66 cases of 70 (94.29%), 30
cases of them were in the right lung, 22 were in the left one (33.33%) and 14cases
were bilateral (21.21%), pleural effusion was detected in 28 cases (40%) and cannot
be detected in 42 patients (60%).Table (3) showed comparison between LUS findings
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and diagnosis of pneumonia, there was no statistical significant difference between
LUS findings and diagnosing pneumonia this indicated that LUS is helpful and
accurate in diagnosis of pneumoniain children.

Table (1): Age and sex distribution of studied population:

Variable Summary statistics

Agegroup

<1 month 10 (14.29%)

1-12 month 16 (22.86%)

1-4 year 22 (31.43%)

5-11 years 22 (31.43%)

Sex group

Females 36 (51.43%)

Males 34 (48.57%)
Table (2): lung Ultrasonographic findings among studied population:

Variable Summary statistics

Consolidation

Negative 4 (5.71%)

Positive 66 (94.29%)

Site of consolidation

Left 22 (33.33%)

Right 30 (45.45%)

Bilateral 14 (21.21%)

Pleural effusion

No 42 (60.00%)

Yes 28 (40.00%)

Table (3): Comparison between Ultrasonography finding and diagnosis of pneumonia
as regard consolidation.

Ultrasonography finding Diagnosis of pneumonia P value
No | 4 (5.711%) 0 0.12
Yes| 66 (94.29%) 70 (100%)
Discussion:

In our study there were 70 cases they
were classified into four groups
according to the age of patients ; group
| from <1 month to 1month ,group II
from 1 month to 12 month group Il
from 1 year to 4 years, group IV from
410 11 years. This age distribution was
used in the study donein Italy in 2015,
whereas selected cases were ranged in
the same matter from age of 2 months
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to 12 years (preda et al,2015) , also
was similar to that study in Italy in
2014 whereas the age distribution was
from 0O to <16 years (Reali et al,2014).
The sex distribution of our study
showed female predominance as
females were 36 out of 70 cases (51%)
while males were 34 cases (49%) , this
distribution was similar to the study
done in Italy in 2008 whereas males
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were 37 out of 79 cases (46.8%) and
females were 42 cases (53.1%) , dso it
was similar to that study done in Egypt
in 2013 in Cairo University Pediatric
Hospital whereas males were 36 cases
out of 75 cases (48%) and females were
39 cases (52%) , (Seif ElI Din et
al,2013) .In our study by means of LUS
consolidation was seen in 66 patients
out of 70 (94.29%).This result was
more or less similar to that done in
Tiwan wheres 159 patients out of 163
(97.2%) showed consolidation ,(Meng-
ChiehHo.,et al2014).Also more or less
near the result done in Italy in 2015 on
29 cases confirmed as pneumonia 28 of
them showed consolidation (96.5%), (
lorio.,.et al 2015) and aso similar to
the result of study done in Italy on 81
cases confirmed as pneumonia 76 of
them were positive for consolidation
(94%), (Reali.,et al 2014).LUS agreed
in diagnosis of pneumonia in 48 cases
out of 70 (68.57%) and 4 cases (5.7%)
diagnosed by CXR can’t be seen by
LUS with no statistica significant
difference (p value=0.12).This issue
was addressed by shah et a in the study
done in USA in 2013 (shah et al.,
2013).

Conclusions:our study showed a high
detection rate for LUS in identifying
pneumonia in children. It also may be a
promising tool for the follow up of
patients with pneumonia.Patients can
receive more frequent follow ups using
LUS during treatment and more
information can be made available to
pediatricians for decision-making.
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