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ABSTRACT

Background: The "Neurophysiological Respiration Facilitation" terminology relates for the
external use of proprioceptive and tactile cues that tend to alter the depth of breathing and its
rate while triggering reflex respiratory movement responses. Purpose: The present research
attempted to assess the efficiency of neurophysiological respiration facilitation on arterial blood
gases in bronchial pneumonia. Subjects and Methods: This study was applied on sixty pediatric
subjects struggling with bronchial pneumonia, with ages ranging from one to four years. The
subjects were chosen from Pediatric ICU of Kafr ElZayat general hospital. All was assigned
randomly into two groups (Group A was given conventional chest physiotherapy, while group B
was given the same protocol plus neurophysiological facilitation technique). The experimental
procedures and potential risks were fully explained to the caregivers before the study, and all
caregivers provided written, informed consent. ABG on day 1 and after seven days of the
protocol and PaO2 and PaCO?2 levels are measured. Result: The result of study showed a
significant increase in Pao2 level. The mean difference in PaO2 between groups post treatment
was -15.03 mmHg. Group B had a significantly increased PaO2 level than group A post
treatment (p = 0.001). And a significant decrease in PaCo2 level. The mean difference in PaCO2
between groups post treatment was 3.33 mmHg. Group B had a significantly decreased PaCO2
level than group A post treatment (p = 0.005). Conclusion: In conclusion there is a significant
role of neurophysiological facilitation in treating bronchial pneumonia patients as it improve
arterial blood gases.
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INTRODUCTION

Pneumonia is a medical term of
the parenchyma of the lung infection,
Medical practitioners should keep in
mind that pneumonia is a broad
terminology for a group of syndromes
caused by different microbes and not a
single illness that leads to different
symptoms and complications. There
have been many ways to categorize
pneumonia including the cause,
clinical context of infection, and
the pattern of the lung parenchyma
involvement, with other classifications
(1) Children less than five years make
up for almost 13.4% of the overall
population In Egypt while pneumonia
accounts for 19% of wunder-five
mortality. According to estimates in
Egypt, there are between 0.11 and 0.20
cases of pneumonia cases per child-
year. (2) In 2015, pneumonia killed
920,136 children, or 16% of all
children less than 5 years, as it was the
top source of death in developing
nations for pediatric under five years.
(3) Only one-third of the pediatric who
suffers from bacterial pneumonia can
receive vital medications, despite the
fact that pneumonia may be caused by
several viral, fungal, or bacterial
pathogens (4) Bronchopneumonia is by
far the most prevalent clinical sign of
pneumonia and the top infectious killer
when it comes to children less than
five years old (5) Bronchopneumonia
is an infection that starts in the airways
from the bronchi and bronchioles and
travels down into the lungs. Typically,
the lower lobes are affected.
Neutrophil accumulation in the alveoli
and bronchi is indicated by patchy
consolidation zones. (6) The (ABG) or
arterial blood gas test analyzes blood
directly drawn from the artery. The
arterial blood gas analysis determines
the PaO2 and PaCQO2 levels in patients.
PaO2 shows knowledge about the
condition of oxygenation, and PaCO2

gives data about the status of
ventilation either chronic or acute
respiratory failure. PaCO2 levels are
affected by hypoventilation if it is slow
or shallow breathing and
hyperventilation either rapid or deep
breathing. (7). Pathogen infection
causes lobular pneumonia, also called
bronchopneumonia, which is
manifested as  localized acute
suppurative  inflammation in the
bronchioles and bronchus.
Pneumococcus, Staphylococcus
aureus, and Streptococcus are common
bacteria that may cause illness. In
addition to bacterial infection, viral
infection is another possible cause of
the condition, however it is very
uncommon. Pneumonia is most
frequent in babies, although it may also
affect teenagers, the elderly, and those
with severe disabilities. (8) Assisting
in the obstructive tracheobronchial
secretions removal is the primary goal
of CPT in pediatric respiratory disease.
This, in turn, decreases resistance to
airflow, improves breathing effort and
exchange of gases, which allows for
early withdrawal of the ventilator,
speeds recovery, prevents or resolves
respiratory complications, reexpands
collapsed lobes, also helps with lung
function. When it comes to
maximizing functional outcomes after
PICU, avoiding or reducing the
consequences of severe illness and
immobility Including postural
problems and muscle deconditioning
and other long-lasting effects of
serious pediatric illness or injury are of
the utmost importance. (9) Muscle

strength can be enhanced
by resistance training with
proprioceptive neuromuscular
facilitation  (PNF), It improves

breathing rate and depth by providing
proprioceptive input to the respiratory
muscles, which in turn stimulate reflex
movements in  the  respiratory
system.(10) Postural changes can lead
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to respiratory impairment by lowering
the chest wall's mobility and
expandability resulting in reduced
flows and volume of the lungs.
Therefore the exercise Proprioceptive
Neuromuscular Facilitation (PNF) is
an  approch aimed at lowering
variations in the function of
respiration,

the respiratory muscles' commitment
and allowing for better mobility of the
chest wall, which reduces rib cage
stiffness. (11)

MATERIALS AND METHODS

Study design:

year to 4 years)Minimal limit of
oxygen saturation > 85 % Average
Heart Rate (80-120 Bbpm) Average
Respiratory Rate (20-30  breath/
minute). The patients were eliminated
when they meet one or more of the
next criteria: convulsions, fever,
condition that is a contraindication for
the use of Percussor palm cups such as
over (fractures or tumor). If
hemorrhage could easily occurs, recent
neurosurgery, Severe anemia, Any
congenital anomalies (Arterial septal
defect ,ventriculae septal defect ,aortic
stenois)

Study procedures:
Before starting the study:

The caregivers were informed of
the study's purpose.

Each caregiver signed a consent
form indicating that they agreed to be
included in the study.

A doctor performed a medical
examination on each patient to rule out
any more health issues.

Patients were enrolled in two
equal groups in numbers. Group A was
given conventional chest
physiotherapy, whereas group B was
given the same protocol plus

The aim of the present study was
assessment of the effect of
neurophysiological respiration
facilitation on arterial blood gases in
bronchial pneumonia patients. It was
carried out at pediatric patients suffer
from bronchial pneumonia from
Pediatric ICU of Kafr ElZayat general
hospital.

Participants:

A number of sixty pediatric
patients  suffer = from  bronchial
pneumonia and their ages ranged from

(1
neurophysiological facilitation
technique.

Testing methods:

All patients were evaluated before
and after every session measuring
oxygen saturation, Heart Rate and
Respiratory Rate.

Pa02 & PaCo2 will be measured
before and after treatment and will be
collected from an ABG report

Treatment Procedures:

Group A: This group included 30
subjects who received 3 sessions per
day for 7 days in form of modified
postural drainage, percussion and
positioning each treatment shouldn’t
exceed 20 minutes.

Group B: This group included 30
subjects who received the same
treatment as group A plus Neuro-
facilitation technique like Peri-oral
pressure,inter-costal stretch, anterior
stretch-lifting posterior basal area and
abdominal co-contraction. Each
technique of this is given for 5
repetitions with 5 seconds hold
between the gaps of 5 seconds. In peri-
oral pressure, pressure is applied to the
upper lib by the therapist finger. In
vertebral pressure, manual pressure
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over thoracic vertebrae in region T2
and T10 by the hypothenar eminence.
In anterior stretch lifting posterior
basal area, therapist put his hand under
lower ribs of patient ribs and lift ribs
upward. In intercostal stretch, stretch
on expiratory phase in intercostal area
and maintain. In abdominal co
contraction, pressure provided laterally
over lower ribs and pelvis.

Data analysis:

We applied an unpaired t-test to
compare the age between groups. we
also used the chi-squared test to
compare the sex distribution between
groups. For determining whether data
had a normal distribution or not, the
Shapiro-Wilk test was wused. To
determine  the  homogeneity  of
variances between groups, Levene's
test was used. We used an unpaired t-
test to compare the mean values of
Pa02 and PaCO2 between groups. we
used the paired t-test for comparing pre
and post-treatment in each group. The
level of significance was set at p <
0.05 for all statistical tests. All
statistical analysis was performed
using the statistical program social
studies (SPSS) version 25 for windows
(IBM SPSS, Chicago, IL, USA)
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- Subject characteristics:
The characteristics of subject in both groups (A &B) were illustrated in Table (1). And

showed that, there was no significant difference between groups in age and sex distribution (p
>0.05).

Table 1. Subject characteristic

SD
’ Group A Group B
stan s P MD  t-value p-value
dard Mean = SD Mean = SD
devi
ation Age (years) 2.07 £0.82 223+£0.72 -0.16 -0.82 0.41
> Sex, n (%)
MD, Girl 17 (57%) 16 (53%)
1ris 0 0
mea y*=0.07 0.79
n Boys 13 (43%) 14 (47%)
diffe

rence; x2, Chi squared value; p-value, level of significance.

Treatment Effect on PaO2 and PaCO?2:

- Within group comparison:

There was a significant increase in PaO2 and a significant decrease in PaCO2 in
group A and B post treatment compared with that pre treatment (p < 0.001). The percent of
change in in group A and B in group A was 76.47 and 19,18% respectively and that of group
B was 129.15 and 28.03% respectively. (Table 2).

- Between groups comparison:

There were no significant differences between groups pre-treatment (p > 0.05). Post
treatment, group B had a significantly higher PaO2 and a significantly lower PaCO2 than
group A. (p <0.01). (Table 2) Table 2. Mean PaO2 and PaCO2 pre and post treatment of
group A and B:

Pre treatment  Post treatment

Mean = SD Mean + SD MD 7o of t- value p value
change
PaO2 (mmHg)
Group A 3532+ 12.16 6233 +£18.00 -27.01 7647 -952  0.001
Group B 3376 £+ 11.59  77.36 +12.34 -43.6  129.15 -15.8  0.001
MD 1.56 -15.03
t- value 0.51 -3.77
p=10.61 p=10.001
PaCO2 (mmHg)
Group A 51.57+11.59 41.68 £4.95 9.89 19.18 5.44 0.001
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Group B 53.29 +£9.41

MD -1.72

t- value -0.63
p=0.53

38.36 +3.75 1493  28.02 10.0.3 0.001

p=0.005

SD, standard deviation; MD, mean difference; p-value, probability value.

DISCUSSION

The results of this research study
stated the following:

The mean age of group A (2.07 = 0.82
years) is slightly lower than that of group
B (223 £ 0.72 years), however this
variation is not statistically significant (t-
value = -0.82, p = 0.41). Therefore, we can
conclude that age is not a confounding
variable in the comparison of the two
groups.

The frequency distribution of the sex
of the participants in each single group.
There were 17 of girls (57%) and 13 of
boys (43%) in group A, and 16 of girls
(53%) and 14 of boys (47%) in group B.
The chi-squared test showed that there is
no significant difference in sex distribution
between the groups (y2 value = 0.07, p =
0.79). Thus, we can assume that sex is not
a confounding variable in the comparison
of the two groups.

The mean values of the pre-treatment
PaO2 and PaCO2 levels are similar
between the two groups, indicating that the
groups were comparable at baseline. After
treatment, both groups showed significant
improvements in their PaO2 and PaCO2
levels (p < 0.001 for both).

The result of the study revealed that:

The mean difference in PaO2 between
groups post treatment was -15.03 mmHg.
Group B had a significantly increased
Pa02 level than group A post treatment (p
=0.001).

The mean difference in PaCO2
between groups post treatment was 3.32

mmHg. Group B had a significantly
decreased PaCO2 level than group A post
treatment (p = 0.005).

This  results agrees  with
Ashtankar 2020 study that indicated
enhancement in static and dynamic
compliance, HR, RR, and PaCO2
measurements for the patients who
received PNF in combination with Chest
Physiotherapy = compared to  Chest
Physiotherapy alone (12)

And also agrees with Kumar J
ithendra 2008 who mentioned in his study
that the ICU-based patient's PNF approach
can enhance their medical condition by
lowered respiratory rate and heart rate,
raised SPO2.(13)

This result agrees with Sneha S
et al 2017 who found that the parameters
of static, dynamic compliance, minute
ventilation, Spo2 and HR were all
significantly ~ improved  after  the
administration of Chest Physiotherapy in
conjunction with PNF as compared to
Chest Physiotherapy alone. (14)

And also in lines with Bhakaney
PR 2022 who concluded According to the
current statistical analysis in his research,
PNF techniques for the chest which
included intercostal stretch and anterior
basal stretch lift provide a rapid effect in
increasing oxygen saturation (spo2) and
can be added as an inpatient therapy
program in the rehabilitation plan. (15)

This  result  agrees  with
Periyaswamy 2018 study as he stated that
the neurophysiologic facilitation
techniques have a significant effect on
PaO2 and can be used for short term
effects. (16)
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Also this result agrees with the
results of Dr Nandni K L 2024 research
which demonstrates that both PNF
respiratory approaches [Anterior Basal Lift
and Abdominal Co-Contraction] are
helpful for  enhancing  ventilator
parameters, although Anterior Basal Lift
has better effect by reducing Heart Rate &
rate of respiration and optimizing Lung
Compliance, SPO2 and Tidal Volume.

(17)

It also agreed with Keswani Sh
2018, who stated that adopting the stretch
technique of the neurophysiological
facilitation in intensive care units has
benefits since it reduces high heart rate,
respiratory rate and improves levels of
SPO2 to a range suitable for withdrawal of
the ventilator. (18)

Also Liu CH 2019 has agreed
with our research because the results of his
post-treatment showed that averages of
Pa02, PaCO2, O2 saturation, CRP, FEV
and FVC of those in the group that
received neurophysiological facilitation all
showed significantly improved than
pretreatment and comparable to the people
in the control group (19)

This result agrees with the
outcome measures of Raghupathy MA
2022 research that included Silverman
Anderson Score, modified Downes Score
and other wvitals including oxygen
saturation and rate of respiration. It was
determined that applying a
neurophysiological facilitation treatment to
the newborn increases the oxygen
saturation level and reduces the chest
retractions (20)

This result also agrees with the
analysis of Mankad DI 2024 studies that
included HR, BP and Pulmonary [TV,
Minute Ventilation, Lung Compliance,
Rate of Respiration and spo2]. This
demonstrated that proprioceptive
neuromuscular facilitation strategies for
respiration are efficient in improving
hemodynamic parameters. (21)

Our results are in agreement with
Mehmet Burak Uyaroglu 2021 who stated
that neurophysiological facilitation
methods are a dependable and successful
way to increase vital signs and functional
levels in the critical care unit.(22)
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