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Abstract

One of the most prevalent consequences of mechanical ventilation that might lead to pulmonary issues
after surgery is atelectasis. The use of lung ultrasound (LUS) to diagnose a variety of pulmonary
disorders in both children and adults has been steadily increasing due to its lack of radiation and lack of
invasiveness. There is growing evidence that perioperative treatment, in addition to emergency and
critical care settings, may benefit from LUS. Pediatric patients who have had anesthesia-induced
atelectasis have been diagnosed using LUS. By increasing the number of alveoli in the dependent
portion of the lungs that participate in gas exchange, the lung recruitment procedure improves gas
exchange in pulmonary capillaries, enhances lung compliance, and decreases intrapulmonary shunt. In
order to increase lung aeration and decrease the incidence of post-operative atelectasis, ultrasound-
guided lung recruitment techniques are a safe and effective option.
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Introduction

In children who are under anesthesia, there is a significant occurrence of lung collapse
during phases of low oxygen levels. General anesthesia may cause diaphragmatic
dysfunction, which is a significant determinant in the development of regional lung aeration
deficits. The weight of the abdominal organs exerts upward pressure on the diaphragm,
causing compression of the lungs in the lower regions. The regional collapse of the lung may
vary from a little reduction in air supply to a full collapse known as atelectasis (%1,

Because it causes an additional rise in intra-abdominal pressure, capnoperitoneum created
during laparoscopy might worsen lung collapse. The pleural pressure may be affected by
variations in thoracic compliance brought about by capnoperitoneum since the chest wall and
abdomen are connected [ 51,

Various strategies for attracting new members have been detailed. High pressure-controlled
breathing, incremental positive end-expiratory pressure (PEEP), intermittent sighs, and
persistent inflation procedures are the most important. Unfortunately, the optimal recruitment
maneuver strategy is still a mystery and might change depending on the details (1.

Ultrasound of the lungs is becoming more widely accepted as a safe and effective method for
identifying a wide range of pulmonary disorders in both children and adults. There is
mounting evidence that perioperative care, in addition to emergency and critical care
settings, is an appropriate environment for lung ultrasounds "1,

Risk factors for atelectasis

Atelectasis risk factors may be grouped into three main areas: patient, anesthetic, and
operation. Through imaging methods and their associations with global assessments of gas
exchange and respiratory mechanical dysfunction, several risk variables have been
discovered [,

Patient-related Risk Factors

Obesity: There are more atelectatic regions in obese people compared to thin ones [*3, The
diaphragm protrudes more cephalad due to the increasing weight of abdominal and thoracic
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adipose tissue, which in turn increases the compressive
pressures conveyed to the lung from the chest wall 112,

Age: At the age of 20 the vulnerability to airway closure, as
measured by the disparity between FRC and closing
capacity, is small, but grows at both the early and elderly
stages of life [23],

Diaphragmatic Dysfunction: An increased incidence of
atelectasis is reported after upper abdominal and
cardiothoracic surgeries, which are characterized by
perioperative diaphragmatic dysfunction. In the case of
heart surgery, for example, the ultrasound-measured
preoperative diaphragmatic thickening fraction is a reliable
predictor of pulmonary atelectasis, pneumonia, and
extended mechanical ventilation [, Furthermore, a
diaphragmatic excursion measuring less than 10 mm on
ultrasound examination 24 hours after surgery is linked to a
greater likelihood of atelectasis occurring after thoracic
surgery 151,

Increased intra-abdominal pressure: Large pulmonary
atelectasis in the supine position, especially after
diaphragmatic tone loss, may be precipitated by intra-
abdominal hypertension (ileus, ascites, tumor, hematoma),
which raises pleural pressure and lowers transpulmonary
pressures 161,

Anesthesia-related Risk Factors

General Anesthesia Drugs

=  Sedative-hypnotics: Intraoperative pulmonary
atelectasis has been linked to both inhaled and
intravenous anesthetics. Pulmonary problems after
noncardiac surgeries are equally likely to occur with
inhalational and complete intravenous anesthesia.*”)
The administration of propofol results in a dose-
dependent decrease in the fraction of respiratory
capacity (FRC) and an increase in ventilation
inhomogeneity in preschoolers who breathe on their
own.®® Premedication with midazolam in preschoolers
may result in a little decrease in FRC and respiratory
compliance as well as a slight increase in ventilation
inhomogeneities (9,

= QOpioids: Opioids are respiratory depressants that
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reduce the sensitivity to carbon dioxide and the central
neuronal drive to the respiratory muscles, causing
cough inhibition and respiratory depression. As a result,
postoperative atelectasis has been dose-dependently
linked to intraoperative systemic opioids 2%,

= Neuromuscular Blocking Agents and Antagonists:
Most children under the age of 3, especially when
employing neuromuscular blockade, have atelectasis
soon after the start of general anesthesia 2. After
surgery, the presence of remaining neuromuscular
blockade leads to impaired functioning of the
respiratory muscles, collapse of the lungs, and low
levels of oxygen in the blood ?% %3, This emphasizes
the need of reversing the neuromuscular blockade 24,

= Fraction of Inspired Oxygen: The early development
of atelectasis may be prevented by using a gas
combination that contains a gas that is poorly absorbed,
such nitrogen, during the induction of anesthesia. If the
lungs are ventilated with a low proportion of oxygen in
nitrogen after a recruitment procedure, pulmonary
collapse will progressively resurface under continued
anesthesia. However, atelectasis quickly returns once
pure oxygen is blown into the lungs. Consequently, it is
recommended to use a moderate fraction of inspired
oxygen (FIO2, e.g. 0.3-0.4) while ventilating a patient
under anesthesia, if at all feasible. Another option is to
think about using PEEP if the lungs are ventilated with
a high inspiratory proportion of oxygen 1,

= Blood Transfusion: Postoperative  pulmonary
problems, such as atelectasis, have been linked to
perioperative blood transfusion based on systematic
chest computed tomography after orthopedic surgery 2>
26)

Surgery-related Risk Factors

Body Position

Operating Table Angle: The supine posture causes a 27%

reduction in FRC compared to the sitting position (at a 90-

degree angle). This reduction occurs because the supine

position allows the diaphragm to move upwards due to the

pressure from the organs in the abdomen. In sedated

youngsters, the Trendelenburg position causes even more

compression of the dorso-caudal lung, resulting in a further

decrease in FRC of around 12% [?7],
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Fig 1: The impact of being flat on one's back.
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As a result of being under general anesthesia, a supine
patient's chest wall may change form. The expansion of the
lungs is sustained during awake spontaneous breathing by
contracting the diaphragm and the accessory muscles of
respiration. Muscle atrophy due to anesthesia causes the
dependent diaphragm to move cephalad, the chest's cross-
sectional area to decrease, and nongravitational compressive
pressures to be generated, which are known as
cephalocaudal gradients. Lung volume loss and collapse,
especially in the dorsal and basal lung areas, is caused by
these causes as well as by gravity forces and a possible rise
in intrathoracic blood volume 281,

Prone Positioning: When lying flat on one's back, it
might be difficult to move the front of the chest and the
belly, and the diaphragm and the dorsal wall of the
chest are the primary determinants of lung expansion.
By lowering the dependent lung's mass to the ground,
the prone posture adjusts the chest wall's and lungs'
form matching to a more favorable degree and lessens
the pressure on the lungs from the heart and abdominal
tissues. Because of both gravitational (dorsal larger than
ventral expansion) and nongravitational (caudal greater
than cranial expansion) causes, they lead to reduced
degradation of lung inflation and regional strain over
time @ and spatial homogeneity of lung aeration [,
Lateral Decubitus: Because the nondependent lung,
mediastinum, and abdominal organs all bear down on
the dependent lung, it is compressed. Consequently,
computed tomography nearly always finds atelectasis in
the dependent lung in individuals who are anesthetized
x|

Pneumoperitoneum:

By raising intra-abdominal pressure,
pneumoperitoneum compresses the juxta-diaphragmatic
lung areas, which in turn encourages the diaphragm to
move cephalad 2, The end-expiratory lung volume,
respiratory system compliance, and end-expiratory
transpulmonary pressure are all independently reduced
by peritoneal insufflation (about 35% in nonobese
people and around 15% in obese people) [33 341,

Surgery Duration

General anesthesia rapidly causes upward movement of
the diaphragm in individuals who are lying down or in a
semi-sitting position [ 361 Pulmonary atelectasis
occurs shortly after losing consciousness. ©” Studies
conducted on sheep showed that lung collapse can
happen in healthy lungs with similar air distribution as
humans for up to 16 hours after starting general
anesthesia with low tidal volume ventilation and
without PEEP B8l Progressive collapse of the body
might worsen the negative impact of the length of
anesthesia on difficulties in the lungs after surgery (91,

Laparoscopic surgery

Anesthesia administration during laparoscopy has become
increasingly challenging due to the increasing focus on
performing advanced laparoscopic surgery on elderly and
medically compromised patients. While laparoscopy is
considered a safe and straightforward treatment that can be
done on an outpatient basis, it is important to exercise extra
care when it comes to the anesthetic approach due to its
potential to affect the circulatory and pulmonary function of
patients. Moreover, laparoscopy is also being used with
safety and efficacy in youngsters [0,
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For optimal vision and manipulation of the abdominal
organs, it is recommended to create a pneumoperitoneum
using 2.5 to 5.0 liters of insufflated carbon dioxide. The
presence of pneumoperitoneum inevitably increases the
pressure inside the abdomen, known as intra-abdominal
pressure (IAP), which may have notable impacts on the
cardiovascular, respiratory, and neurological systems 41,

A. Cardiovascular effects

Significant hemodynamic changes include modifications in
arterial blood pressure, such as hypotension and
hypertension, as well as arrhythmias and cardiac arrest. The
magnitude of the circulatory alterations linked to the
establishment of pneumoperitoneum may vary based on
factors such as the level of intra-abdominal pressure
achieved, the amount of carbon dioxide absorbed, the
patient's intravascular volume, the method of ventilation, the
surgical circumstances, and the anesthetic medications used.
The key factors that significantly affect cardiovascular
function during laparoscopy are the 1AP and the posture of
the patient 3,

Assuming a head-up posture leads to a reduction in the
amount of blood returning to the heart and the overall
pumping ability of the heart, resulting in a drop in the
average pressure inside the arteries and the overall
efficiency of blood circulation. Additionally, it causes an
increase in the resistance to blood flow in the peripheral
blood vessels and the blood vessels in the lungs 421,
Pediatric laparoscopic operations are expected to result in
elevated pulmonary and systemic vascular resistance, as
well as abrupt bradycardia due to increased IAP during
pneumoperitoneum. These effects are more likely to occur
in children than in adults. Children possess a heightened
amount of vagal tone, and they may experience bradycardia
or asystole as a result of peritoneal stimulation caused by a
sudden influx of gas or the insertion of trocars and
laparoscopes [*31.

Individuals who have good cardiovascular function are able
to handle changes in preload and afterload without any
issues. However, patients with cardiovascular diseases,
anemia, or hypovolemia need to be carefully monitored and
managed in terms of volume loading, posture, and
insufflation pressures. It has been advised to limit the intra-
abdominal pressure (IAP) to 6 mmHg in babies and 12
mmHg in older children. The impact of these pressures on
cardiac index is modest 41,

B. Respiratory Effects

Pulmonary function is altered during laparoscopy because to
decreased lung volumes, elevated peak airway pressures,
and reduced pulmonary compliance resulting from increased
IAP and patient posture 451,

Pulmonary  pathophysiological alterations result in
hypercapnia and hypoxemia when ventilation is ineffective,
leading to pulmonary vasoconstriction [*. Increased intra-
abdominal pressure (IAP) has a greater effect on reducing
thoracic compliance and may lead to pneumothorax and
pneumomediastinum due to elevated alveolar pressures.
This is especially true for patients with significant
pulmonary illness who are having laparoscopic upper
abdominal procedures %1,

C. Neurological Effects
The combination of hypercapnia, elevated systemic vascular
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resistance, and a head-down posture results in an increase in
intracranial pressure 4],

The cerebral blood flow rises during pneumoperitoneum in
the head-down position as a result of the increase in arterial
CO2 pressure 461, The augmentation of blood flow in the
brain, which is often well-tolerated

, may provide a risk for patients with cerebral pathology,
reduced intracranial compliance, or compromised cerebral
physiology. The selection of anesthetic drugs also
contributes to reducing the cerebrovascular reactions during
laparoscopy [*71,

Lung recruitment maneuvers

Positive pressure mechanical ventilation is an artificial
method of breathing support that may be lifesaving, but it is
not without significant adverse consequences. It consistently
leads to varying levels of collapse in either the tiny airways
or the whole acinus. The ensuing decrease in lung aeration
might vary from limited ventilation to total collapse of the
lung (atelectasis) 2,

The implications include not only the degradation of gas
exchange and impairment of lung mechanics, but also an
increased risk of eliciting an inflammatory response in the
lungs 1,

As a result of a short and controlled rise in transpulmonary
pressure, alveolar recruitment causes the previously
compressed lung sections to re-expand. In order to increase
the end-expiration volume and enhance gas exchange, the
goal of AR is to establish and sustain a collapse-free
environment 51,

Multiple methods have been described

1. A sustained inflation: is the most often used recruiting
tactic. Conventional wisdom is that the patient should
be closely observed for symptoms of side effects, such
hemodynamic compromise, while the ventilator is
adjusted to CPAP mode and the pressure is increased to
30-40 cm H20 for 30—40 seconds. When the PEEP is
increased, more aggressive treatments include pressure-
controlled breaths (e.g., 10 breaths/min with a 1:1
inspiration-expiration ratio and a pressure control of 10-
20 cm H20) B,

2. Sigh: The aim is to achieve a specified plateau pressure
by making modifications to either increase tidal volume
or apply PEEP during one or more breaths 21,

3. Extended sigh (ES): The initiation of a degassed lung
unit is determined by both the applied pressure and the
duration of maintained pressure, known as the inflating
pressure-time product. They developed a novel kind of
sigh called "extended sigh" (ES) to effectively apply
pressure and prevent excessive airway pressure in the
lungs of patients with ARDS. The approach was to
replicate the mechanistic framework and physiological
impact seen in patients with ARDS. It may enhance
recruitment of new employees and reduce the time
required by progressively increasing the pressure near
the end of expiration. This phenomenon takes into
account the relationship between pressure and time, and
is distinguished by a gradual rise in PEEP (positive
end-expiratory pressure), accompanied by a reduction
in tidal volume over an extended duration 531,

4. Titrating PEEP Recruitment: The PEEP is gradually
raised by 2-5 cmH20 while maintaining a set tidal
volume (VT) of 6 ml per kilogram of ideal body
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weight. This is achieved using volume control
ventilation. At each stage, the monitoring includes the
measurement of driving pressure (the difference
between Pplat and PEEP, compliance, SPO2, and blood
pressure. PEEP is elevated when there are indications
of recruitment, such as reduced driving pressure,
plateau pressure (Pplat) below 30 cmH20, or elevated
peripheral oxygen saturation (SpO2). If there are signs
of overdistension, such as an increased driving
pressure, a plateau pressure over 30 cmH20,
hypotension, or a drop in SpO2, the positive end-
expiratory pressure (PEEP) is reduced to the prior level.
The duration of each step is typically 3-5 minutes,
unless there are any negative effects like as hypotension
or desaturation, which would need a reduction in PEEP
to the prior level. An alternate method involves
maintaining a constant degree of pressure control while
increasing the PEEP. However, there is little data to
establish the superiority of one technique over the

other, and the decision is influenced by individual bias
[54]

5. High-frequency ventilation: High-frequency
ventilation, in comparison to standard mechanical
ventilation modes, results in elevated mean airway
pressures. This helps prevent cyclic alveolar closure
and promotes an increase in the volume of the lungs at
the end of expiration. The number is 55. High-
frequency oscillatory ventilation administers small tidal
volumes (equivalent to or less than anatomical dead
space) with frequencies ranging from 3 to 15 Hz.
Additionally, it sustains an elevated airway pressure to
facilitate recruitment. The relationship between
ventilation and respiratory frequency is inverse,
whereas the relationship between ventilation and
pressure amplitude of oscillation is direct. Optimally,
this approach allows for a more uniform spread of air
circulation by preserving the average pressure in the
airways, while preventing excessive inflation and
reducing the risk of lung damage caused by the
ventilator via limiting fluctuations in the amount of air
breathed in and out [56-51,

6. Ventilation in prone decubitus: Placing the patient in
a prone decubitus posture changes the way the
transpulmonary pressure gradient is distributed,
resulting in a more even filling of the alveoli. While it
does not significantly alter blood flow, it does enhance
the ratio of ventilation to perfusion. Prone decubitus
might be considered a kind of recruiting on its own.
Furthermore, using some standard ventilation strategies
will lead to a more even distribution of the applied
pressures 152 %1 Absolute and relative reasons why a
person shouldn't be lying on their back include spine
instability, high intracranial pressure, heart or blood
flow problems, heavy bleeding, thoracic or abdominal
surgery, anterior chest tubes with leaks, and deep vein

thrombosis that has been treated for less than two days
[60]

Lung ultrasound

Lung ultrasonography surpasses the combined diagnostic
accuracy of physical examination and chest radiography. It
improves safety by eliminating ionizing radiation and the
necessity for potentially risky transfers inside the hospital.
Additionally, it may be used for fluid management,
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weaning, and therapeutic operations like thoracocentesis.
LUS is a language that can be learned reasonably quickly,
although it has a high learning curve %621,

The appearances of LUS are determined by the proportions
of air and fluid present in the lung, which is influenced by
the acoustic impedance (Z) phenomena. This is a
quantification of the ability of particles in a substance to
withstand mechanical vibrations. The resistance is directly
proportional to both the density of the medium and the
propagation velocity of ultrasound in the medium. When a
sound wave encounters a significant and level interface
between two media with varying impedances, a portion of
the sound is transmitted across the boundary while the rest
is reflected, resulting in an echo. As the disparity in Z
increases, so does the intensity of the reflection. The fluid's
constant Z value eliminates echoes, causing it to seem black.
Soft tissues have a high degree of similarity in their Z
values, leading to negligible reflection. Approximately 40%
of the energy in the United States is reflected at the
interfaces between bone and soft tissue. The presence of soft
tissue and air results in a reflection of 99.9%, making it very
difficult for ultrasound waves to penetrate this contact 62,

In an air-filled lung, it is not possible to see objects below
the pleura. Only artifacts will be visible. LUS depends on
the analysis of artifacts in situations when the lung is mostly
filled with air. The characteristics of these artifacts will vary
based on the proportion of air and fluid. Direct visualization
of the lung is possible when it is significantly filled with
fluid 164,

Typically, US machines in the US are equipped with either a
linear probe for vascular access, a curvilinear probe for
abdominal imaging, a phased array probe for
echocardiography, or a combination of these probes. One
significant benefit of LUS is that it allows for the
acquisition of valuable photos for each of these 62,

Linear probe (8-12 MHz)

These probes with high frequencies provide excellent
resolution of surface-level features. Due to its superficial
position, the anterior pleura allows for high-quality imaging
of the pleura and lung slide. Due to the limited ability of
high-frequency ultrasound to penetrate deeply and the short

range it can cover, imaging of deeper tissues is inadequate
[62]

Curvilinear probe (3-5 MHz)

This probe is the most versatile and effective for LUS. The
visualization of lung slippage is straightforward. Effusions,
consolidated lung, and the diaphragm are clearly seen due to
the excellent depth penetration and wide sector width. To
prevent interference with the ribs during postero-lateral
scanning, considerable angulation is required due to the
probe's significant footprint (62,

Phased array (3-4.5 MHz)

For the purpose of going in between the ribs, these probes
have a footprint that is helpful. Although they are capable of
demonstrating all of the symptoms of LUS, the quality of
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the pictures is not as high as it may be [67,

LUS signs

All indications in LUS originate from the pleural line,
except for subcutaneous emphysema, which eliminates it
due to the presence of air above it. The presence of rib
shadows will be observable due to the reflection of sound
back to the probe. In the intervening spaces, a distinct
brilliant white pleural line may be seen, positioned about 0.5
cm below the rib line. In a regularly aerated lung, the pleura
appears as a distinct and bright horizontal line when seen.
Align the 'bat symbol' (Fig.2) near the center of your
picture, with the ribs serving as the wings. The presence of
air below the pleural line causes most ultrasound waves to
be reflected back to the transducer. This serves as a
reflector, causing some waves from the US to rebound
repeatedly between the pleura and transducer, resulting in
the creation of artifacts known as A lines. There are
horizontal lines located underneath the pleura that have
equal spacing to the distance between the probe and the
pleural line. They are found in both normal lungs and in
pneumothorax because they indicate the presence of air
underneath the pleura. Rotating the probe horizontally will
eliminate the rib shadows, allowing for better visualization
of the pleural line. An untrained user may mistakenly
identify missing lung slide by falsely interpreting a rib as
the pleural line, posing a potential threat [621,

Fig.2. The ultrasound image of a typical aerated lung shows
the presence of horizontal reverberation artifacts, often
known as A-lines, along the pleural line (shown by red
arrows). The distinctive visual representation of two ribs
with the pleural line in between is often known as the "bat
sign” [62],

The visceral and parietal pleura are often in close proximity,
with a little quantity of fluid between them, allowing for
smooth sliding during breathing. The phenomenon seen is
known as lung sliding, characterized by the reciprocal
motion of the pleura, typically accompanied by the presence
of small blebs moving along the pleural line 2. The M-
mode picture utilizes a single scan line to display echoes
plotted against time. In this image, the subcutaneous tissue
located above the pleural line appears as horizontal straight
lines. On the other hand, below the pleural line, the
movement of lung slides creates a sandy appearance. This
particular phenomenon is referred to as the 'seashore sign’.
1621 (Fig.3)

The presence of lung sliding will decrease when using low
tidal volumes or in cases of lung hyperinflation. Absence of
the pleural space may occur in conditions when the pleura
are not directly facing each other (such as pneumothorax or
effusion), when they are adhered together (as in pneumonia,
ARDS, or pleurodesis), or in cases of missing breathing
(such as pneumonectomy or one lung intubation 2. The
'stratosphere sign’ (also known as the barcode sign) is seen
on M-mode ultrasound imaging. It is characterized by
unbroken smooth horizontal lines that represent the fixed
chest wall, due to the absence of lung movement %3, (Fig.4).
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Fig 4: M-mode image of absent sliding (the ‘stratosphere sign’)

Interstitial syndrome 4,

Is a sonographic entity caused by:

Pulmonary edema may be caused by either fluid overload

and heart failure, or by increased permeability due to ALI or

ARDS. It can also be associated with interstitial pneumonia

or pneumonitis, as well as lung fibrosis.

The distinguishing characteristic of the US image is the

presence of B lines, as seen in Figure 5. These artifacts are

produced when alveolar air and septal thickness (caused by

fluid or fibrosis) are placed side by side. Their

characteristics are:

= The pleural line gives rise to lengthy, vertical
hyperechoic lines that extend deep into the picture.
These lines resemble comet tails and are also known as
such. They eliminate A lines and exhibit movement
along with lung sliding.

https://www.anesthesiologypaper.com

[62],

In normal lungs, some B lines may be seen, particularly at
the bases. A maximum of two ribs between two neighboring
ribs may be regarded within the typical range. Pathological
conditions are indicated when three or more gaps between
the ribs are present, or when they are closely grouped
together in a transverse view. Depending on the
pathophysiology, they might exhibit localization,
dissemination, homogeneity, or non-homogeneity. They are
found in all diseases that impact the interstitium. The most
frequent cause is pulmonary edema, characterized by the
presence of Kerley B lines. As oedema worsens, indicated
by a ground-glass look on CT scans, the number and
spacing of B lines increase. Severe swelling leads the ribs to
merge together with a dense and continuous pattern that fills
the space between them, resulting in a condition known as
"white lung".
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B Lines

B lines

Consolidation

Fig 5: Interstitial syndrome.

(Left) As the interstitium becomes thicker, the pattern of
artifacts alters, with B-line artifacts completely obscuring
A-lines. B-lines are vertical artifacts that appear as bright
echoes that originate from the pleural line, reaching all the
way to the bottom of the field of vision. Correct The US
directly penetrates the consolidation, resulting in artifact-
free imaging if the consolidation is in contact with the
pleural line 31,

Atelectasis:  Distinguishing  between atelectasis and
consolidation is challenging with ultrasound. The presence
of bronchograms is indicated as described above, however
they have a limited level of specificity. Compression
atelectasis is more likely to occur in the presence of a
substantial pleural effusion. A little accumulation of fluid
increases the probability of consolidation. If a substantial
collapse occurs, it will be accompanied by indications such
as an elevated hemidiaphragm. Almost all pleural effusions
in critically sick patients are accompanied with underlying
consolidated or atelectatic lung tissue. To definitively
differentiate compression atelectasis from consolidation, it
is necessary to remove the effusion and observe whether the
lung undergoes re-aeration (621,
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