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SUMMARY. The respiratory system consists essentially of two
parts, a gas-exchanging organ, the lung, and a pump to pump gas
in and out the gas exchanging part, consisting of the respiratory
muscles and the chest wall. The lung and its diseases have tradi-
tionally been the focal point of interest, whereas pump disorders
have received comparatively little attention. Research on respira-
tory muscles has accelerated during the last two decades. Respira-
tory muscles are all skeletal muscles having similar fibre compo-
sition to the limb muscles. Fibre composition of respiratory mus-
cles is an important factor for their endurance and contractile prop-
erties. There are two fibre types, the fast (FT) and slow (ST) twitch
fibres. Of the FT fibres two subgroups named FOG and FG have
been identified. Human intercostals muscles appear to have mostly
ST fibres. The diaphragm has a high percentage of fatigue-resistant
fibres. The main respiratory muscles are the diaphragm, intercos-
tal muscles and muscles of the abdominal wall. The accessory
muscles of respiration include the sternomastoid and other mus-
cles of the neck, back and shoulder girdle. The intercostals mus-
cles are subdivided into two groups: the external and internal in-
tercostals. The contraction of the diaphragm which is the most
important respiratory muscle, decreases the intrathoracic pres-
sure and increases the abdominal pressure in normal man by low-
ering the diaphragmatic dome. Intercostal muscles move the rib
cage and can be inspiratory or expiratory. The scaleni is now be-
lieved to be true muscles of inspiration and not "accessory". The
most important accessory muscles of inspiration are probably the
sternocleidomastoid muscles. The respiratory muscles are the
motive power for breathing and are subject to weakness from a
variety of processes that affect the motor nerves, neuromuscular
junction and muscle cell. Chronic neuromuscular disorders result
in altered lung volumes. The effectiveness of cough is reduced in
expiratory muscle weakness. Patients with respiratory muscle
weakness breath faster and with a smaller tidal volume compared
to healthy subjects. The main change in blood gases in patients
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with respiratory muscle weakness is usually a fall in PaO,. Hyper-
capnia may be a late event. Muscle fatigue, which is a reversible
event, can be defined as the inability to sustain the required or
expected force with continued contractions. The respiratory mus-
cles, particularly those of inspiration, can fatigue and precipitate
or intensify ventilatory failure. Preumon 2001, 14 (2): 91-108

INTRODUCTION

Breathing like most other movements of the body
depends on muscular action. Around the 3rd century BC
one of the first known observers of this relationship, Era-
sistratus of Chios, who sometimes has been called the
"Father of Physiology", believed the diaphragm to be the
only muscle of breathing'2. A few centuries later the re-
markable Galen realized that not only the diaphragm
but also intercostals and various accessory muscles were
involved?®. Until the Renaissance no advances were made,
but for Leonardo da Vinci in Italy who made the analo-
gy between the action of breathing and that of a pair of
bellows.

Later in the 16th century, Vesalious the great Bel-
gian anatomist, observed the movements of the lungs in
the living dog by creating a pleural window with careful
dissection®. During the 17th century in England, John
Mayow wrote a clear description of the breathing mech-
anism’. In the 18th century two names stand out; G.E.
Hamberger®, who presented a geometric model of the
action of the intercostal muscles and Albrecht von Haller.
Hamberger spent much of his efforts disputing with
Haller mainly over the action of the internal intercos-
tals. Controversies to the detailed action of the respira-
tory muscles, especially of the intercostals, continued
throughout the 19th century. Guillaume Duchenne in
1846 studied muscle action by electrical stimulation in
both animals and humans’. By this means he did much
to clarify the action of the respiratory muscles, especial-
ly of the diaphragm. Since then these muscles have been
increasingly neglected lying in a gray area, between anat-
omy and physiology. The description of their function in
most textbooks of physiology and anatomy published in
the last decade contain very little information and in some
of them apologetically in small print®'. The respiratory
system consists essentially of two parts, a gas-exchang-
ing organ, the lung, and a pump to pump gas in and out
the gas exchanging part, consisting of the respiratory
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muscles and chest wall (figure 1). The
lung and its diseases have traditional-
ly been the focal point of interest,
whereas pump disorders have received
comparatively little attention. This is
rather like a cardiologist who ignores
the heart. It is surprising that this has
happened, particularly because the ancient Greeks re-
garded the diaphragm as the seat of that part of the soul
(phrenes) that is connected with emotions, desires and
sensations, both pleasant and painful. However the res-
piratory muscles function as a pump, as vital as the heart.
Physiologists have recently devoted more attention to the
mechanics of breathing and the relevance of the respira-
tory muscles has become increasingly apparent. For this
reason, research on respiratory muscles has accelerated
during the last two decades.

Histology of the Respiratory Muscles

Respiratory muscles are all skeletal muscles having
similar fibre composition to the limb muscles. Fibre com-
position of respiratory muscles is an important factor for
their endurance and contractile properties (Table 1).
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Figure 1. The ventilatory pump consists of: 1) Central controllers
and nerves, 2) Two cavities: a. Thoracic, b. Abdominal, 3) Chest
wall: a. Rib cage, b. Abdominal wall and c. Diaphragm, which
are bony and muscle structures.
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Table 1. Sceletal muscle fibers
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Histochemical I ITA 1B IIC

SO FOG FG
Physiological S FR FF FInt
Twitch tension Low Intermediate High Intermediate
Contraction speed Slow Fast Fast Slow
Endurance High High/Intermediate Low High
Recruitment order First Second Third Unknown

SO=Slow Oxidative, FOG=fast oxidative glycolytic, FG=fast glycolytic, S=slow-twitch fatigue resistant, FR="fast-twitch fatigue resistant,

FF=fast twitch fatigable, FInt=fast twitch fatigue intermediate.

Human respiratory muscles contain 50-60% type I, and approximately equal proportions of IIA (FOG) and IIB (FG) fibers.

Fibre Composition

The classical distinction between red and white mus-
cles'?was based on fibre darkness that is related to their
content of myoglobin and mitochondria but a classifica-
tion of fibres on this basis has limitations. The myosin
ATP-ase reaction which has been widely accepted, sepa-
rates muscle fibres into two groups'. Those staining dark
have been shown to possess the largest myosin and acto-
myosin ATP-ase activities and furthermore to be the fast-
est contracting as shown in several human experiments.
Thus, the two fibre types have been called fast (FT) and
slow (ST) twitch fibres, respectively. Of the FT fibres,
two subgroups named FOG and FG have been identi-
fied". With few exceptions, ST and FT fibres are evenly
represented in the muscles, however, with a large inter-
individual variation®.

While ST fibres and one group of FT (FR=FOG)
show little fatigue with repetitive stimulation, the ten-
sion developed by the other type of FT (FF=FR) fibres
is almost eliminated after 3,000 contractions'®. Histo-
chemical and biochemical determinations of oxidative
and glycolytic capacity have shown that the ST fibres have
the higher capacity for aerobic metabolism and have
more capillaries per fibre. With subdivision of the FT
fibres in two groups, the FOG fibres appear to have the
higher oxidative and lower glycolytic potential and to be
surrounded by more capillaries. Athletes in endurance
events tend to have a predominance of ST (SO) fibres
and weight-lifters and sprinters to have a predominance
of FT fibres. Indirect evidence using partially neuromus-
cular blocked muscles suggest that FT fibres have the
larger electromyographic activity and also the higher
mean power frequency when developing a given tension”.

Human intercostal muscles appear to have approximately
60% ST fibres. In the external intercostal muscles, the
number of capillaries and occurrence of FF fibres is sim-
ilar to the other muscles. In contrast, the internal inter-
costal muscles placed in the mid-axilary line have no FF
fibres and relatively many capillaries. Thus, these expir-
atory muscles appear to be extensively used. The dia-
phragms of most mammals, including humans, are com-
posed of all three fibre types. The diaphragm has a high
percentage of fatigue-resistant muscle fibres and most
mammalian diaphragms are composed of approximate-
ly 60% ST fibres. For a given species, the diaphragm has
a greater oxidative capacity and larger blood flow than
those of limb muscles and is more resistant to fatigue.
The contractile properties of the diaphragm are predict-
able from the muscle fibre composition. Adaptation to
training and detraining, as has been observed in greater
detail in limb muscles, also occurs in muscle fibres of the
diaphragm'®.

Anatomy of the Respiratory Muscles

The main respiratory muscles are the diaphragm, in-
tercostal muscles and muscles of the abdominal wall. The
accessory muscles of respiration include the sternomas-
toid and other muscles of the neck, back and shoulder
girdle®.

THE DIAPHRAGM
Anatomy of the diaphragm

The diaphragm is a structural feature of the mam-
mals’ and anatomically is a complicated muscle (figure
2). The main part dome-shaped with a large central fi-
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Figure 2. Human diaphragm and successive subdivisions down
to sarcomere level.

brous tendon around which are arranged muscles of sev-
eral fibre groups. These muscular fibres of the diaphragm
are grouped into three parts: (i) the vertebral, (ii) the
costal and (iii) the sternal. The vertebral fibres arise from
the second and third lumbar vertebrae, from the medial
arcuate ligaments (psoas) and from the lateral arcuate
ligaments (quadratus lumborium). The costal fibres arise
from the side and the upper margin of the lower six ribs,
interdigitate with those of the transversus abdominis. The
sternal fibres arise from the back of the xiphoid process.
All the fibres converge on the central tendon. The costal
fibres which constitute the larger part of the diaphragm
run directly upwards, parallel and "apposed" to the inner
surface of the rib cage. This area of apposition (figure 1)
represents up to one third of the surface area of the rib
cage at end-expiration (FRC), but diminishes during in-
spiration”. Both the origins and insertions of these cos-
tal fibres are mobile, and potentially move with respira-
tion. By contrast the crural part does not move with res-
piration.

Innervation of the diaphragm

The cervical neuromeres contributing the motor fi-
bres to the phrenic nerves are C3, C4 and C5 in man*.
The fibres coming from the upper segments innervate
mainly the ventromedial part, those coming from the low-
er segments innervate the dorso-lateral part (table 2).
The diaphragm however contracts as a unit*.

Afferent fibres

The afferent innervation of the diaphragm is supplied
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Table 2. Innervation

Respiratory muscle Spinal level
Diaphragm C3-C5
Parasternal (lateral) intercostals T1-T5
Interosseous (lateral) intercostals T1-T11
Scalene C3-C8
Sternomastoid C1-C3
External Abdominal Oblique T6-T12
Internal Abdominal Oblique T6-L1
Rectus Abdominis T7-T12
Transversus Abdominis T7-L1

via the phrenic nerves except for the marginal part which
is supplied by nerves coming from the T6 to T12 and most
of the crura which are supplied by T12%%. The diaphragm
contains relatively fewer sensory end-organs, and there
appear to be more tendon organs than muscle spindles®.
There are, however, afferent fibres in the phrenic nerve
of the cat and afferent traffic has been recorded. The
paucity of end-organs may reflect the tendency of the
diaphragm to contract uniformaly so that relatively few
sensory endings are necessary to sample accurately its
function®.

Blood supply to the diaphragm

The diaphragm receives arterial blood from three
major sources: (i) the internal mammary, (ii) the inter-
costal, and (iii) the inferior phrenic arteries. The superi-
or phrenic, a small artery that lies against the phrenic
nerve, also provides a modest portion of the arterial sup-
ply. Recently Comptois and colleagues have shown that
there is a rich network of anastomotic connections be-
tween these vessels®. These authors found that the in-
ternal mammary and phrenic arteries have head-to-head
anastomoses, forming an internal arterial circle around
the central tendon of the diaphragm. Collateral branch-
es from this circle travel between diaphragm fibres, join-
ing with branches of the intercostal arteries to form costo-
phrenic arcades. Thus larger arteries run perpendicular-
ly to the muscle fibres, and arterioles again run at right
angles to the muscle fibres. The small muscular arteries
form anastomotic loops, except in the costal portion of
the diaphragm. The arrangement of large and interme-
diate size veins is similar to the arterial pattern”’. The
anatomical arrangement of the vessels appears to pre-
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vent kinking of the blood vessels during diaphragmatic
contraction. It has been found that the configuration and
branching of the small arteries, arterioles and capillaries
of the diaphragm were identical to that of two other skel-
etal muscles, namely the triceps and intercostals®.

Lymphatic drainage of the diaphragm

The diaphragm is provided with an extensive system
of lymphatic vessels that not only remove interstitial flu-
ids and cells from the diaphragm, but also play a major
role in the removal of fluids and cells from both pleural
and peritoneal cavities. These serous cavities are contin-
uous with the lymphatic vessels of the diaphragm via open
pores (stomata) that exist on its surface. This organiza-
tion of lymphatic vessels provides a system of open chan-
nels through which fluids and cells may be rapidly re-
moved from the serous cavities. Once fluids and cells are
within the lymphatic vessels, contraction of the diaphrag-
matic muscle fibres would also cause contraction of the
lymphatic collecting vessels, compressing their walls and
thereby causing the contents to be expelled toward the
larger collecting vessels®.

Intercostal muscles

They are subdivided into two groups: (i) the external
and (ii) internal intercostals (figure 3).

ANATOMY

The external intercostals extend from the tubercles
of the ribs to the costochondral junction where they be-
come continuous to the anterior intercostal membrane.
They are thicker posteriorly than anteriorly® and thick-
er than the internal intercostals™. Their fibres slope ob-
liquely downwards and forwards from the upper rib to
the one below. The internal intercostals extend from the
anterior end of the intercostal space to the angles of the
ribs posteriorly, where they become continuous with the
posterior intercostal membrane. They are thicker ante-
riorly than posteriorly. The fibres slope obliquely down-
wards and backwards. The internal intercostals can be
subdivided into a posterior or interosseous portion where
the ribs slope downwards and forwards and an anterior
or intercartilaginous portion (the parasternals) where the
costal cartilages slope upwards and forwards.
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INNERVATION OF THE INTERCOSTALS MUSCLES

The intercostal nerves arise from the first to the elev-
enth thoracic segments, and are derived from the ven-
tral primary ramus (table 2). In man, each main inter-
costal nerve, which supplies filaments to the intercostal
muscles, lies deep to the internal intercostal muscle, giv-
ing off a collateral branch early in its course, a lateral
cutaneous branch and a terminal anterior cutaneous
branch. The lower intercostal nerves, which supply the
abdominal muscles after penetrating the diaphragm (to
which they give a few sensory branches), freely commu-
nicate with one another over the abdominal wall*. The
intercostal muscles are well supplied with propriocep-
tors. Histological studies have demonstrated muscle spin-
dles, tendon organs and Pacinian corpuscles®.

Blood supply to the intercostal muscles

The intercostal muscles are supplied by intercostal
arteries and branches of the internal mammary arteries,
and drained by intercostal veins and branches of inter-
nal mammary veins. The intercostal veins drain into the
azygos and hemizygous system. As these systems are con-
nected, blood in the azygos vein, which enters the supe-
rior vena cava on the right side, represents drainage from

INSPIRATORY MUSCLES EXPIRATORY MUSCLES

internal
intercostals

External

Rectus -
abdominis

External
oblique

Internal
oblique

Transversus
abdominis

Figure 3. The "inspiratory" and "expiratory" muscles.
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the intercostal muscles on both sides.

Abdominal muscles

The abdominal cavity is bounded by anterior and
posterior longitudinal muscles, which connect the tho-
racic cage to the pelvis and are contained within strong
fascial sheaths, together with three muscle sheets which
encircle the remainder of the abdomen (figure 3).

Anatomy of the abdominal muscles

External oblique. This muscle arises from the outer
surfaces of the lower eight ribs. It is therefore superficial
to the intercostal muscles in the lower spaces. The dor-
sal fibres pass downwards to the iliac crest. The rest of
muscle slopes obliquely downwards and forwards, and
passes into a fibrous aponeurosis which forms part of the
rectus sheath and fuses with its fellow from the other side
in the linea alba. The lower border of the aponeurosis
forms the inguinal ligament. Internal oblique. The in-
ternal oblique muscle passes from the lumbar fascia, ili-
ac crest, and lateral part of the inguinal ligament to an
extensive attachment along the costal margin to an
aponeurosis contributing to the rectus sheath down to
the pubis. Transversus abdominis. The transversus ab-
dominis muscle arises from the costal cartilages of the
lower six ribs, the lumbar fascia, the iliac crest and the
lateral part of the inguinal ligament. The main part of
the muscle passes horizontally forwards into an aponeu-
rosis similar in extent to that of the external oblique. The
transversus abdominis is the most deep of these muscles.
Rectus abdominis. This covers the external surface of
the thoracic cage as it passes vertically downwards from
its horizontal line of attachment to the fifth, sixth, and
seventh costal cartilages (occasionally the third and the
fourth) to its tapering tendinous attachment to the pu-
bis. The rectus sheath enclose much of the muscle and is
derived from aponeurosis of the three lateral muscles™.

Innervation of the ahdominal muscles

The external oblique and the rectus abdominis are
supplied by the lower 5 intercostal nerves (T7-11), the
internal oblique and the transversus by the lower 5 inter-
costals, the subcostal (T12), the iliohypogastric (L1) and
the ilioinguinal (L1) nerves (table 2).
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Blood supply to the abdominal muscles

Much less information is known about the arterial
supply and venous drainage of the abdominal as well as
for the rest of the respiratory muscles.

Accessory muscles

Of all the so-called accessory muscles of respiration,
only the sternomastoids, scaleni and triangularis sterni
show significant respiratory activity in man*-,

The sternomastoids

The sternomastoid arises by two heads from theman-
ubrium sternum and the medial part of the clavicle (fig-
ure 3). The fibres of these two heads fuse into a single
one which is inserted into the mastoid process and the
occipital bone. The muscle is supplied by the spinal ac-
cessory and second cervical nerves.

The scaleni

The scaleni arise from the transverse process of the
lower five cervical vertebrae and pass downwards to be
inserted into the upper surface of the first rib (scalenus
anterior and medius) and second rib (scalenus posteri-
or). The scalenus medius is the largest. They are sup-
plied by the lower five cervical nerves (figure 3).

The triangularis sterni

The triangularis sterni fibres originate from the dor-
sal aspect of the caudal half of the sternum and insert
into the inner surface of the costal cartilages of the 3rd
to 7th rib. Its motor supply of the muscle comes from the
intercostal nerves. It is a flat muscle that lies deep to the
sternum and the parasternal intercostals™.

Other muscles

There are many other muscles that may participate
in the respiratory act (figure 3). These are trapezius, pec-
toralis major, pectoralis minor, subclavius latissimus dor-
si, serratus anterior, serratus posterior superior, serratus
posterior inferior, quadratus lumborium and saccrospi-
nalis. Most of these muscles are unlikely, on anatomical
grounds, to be of importance in the mechanics of breath-

ing®.
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MECHANICAL ACTION OF THE RESPIRATORY
MUSCLES

Action of the diaphragm

The contraction of the diaphragm decreases the in-
trathoracic pressure, and increases the abdominal pres-
sure in normal man. It seems obvious that the lowering
of the diaphragmatic dome generates these pressures.
On the other hand it is difficult to assess whether these
effects are facilitated or hindered by the direct action of
the diaphragm on the ribs®. This problem is a classical
cause of arguments. Galen’ considered that the dia-
phragm expands the rib cage, but this view was challenged
by Borelli in 1680 who reasoned that the diaphragm con-
stricts it. Duchenne in 1867 showed that the contraction
of the diaphragm expands the rib cage provided that the
normal relationships of the diaphragm are preserved and
the abdomen is closed’. Experiments in dogs have shown
that the costal and crural portions of the diaphragm have
different actions on the rib cage but the details of seg-
mental innervation and regional activation of the human
diaphragm are not well known®”. The shape of the nor-
mal human diaphragm at rest is an elliptical cylindroid
capped by a dome. The cylindrical portion of the dia-
phragm apposed to the inner aspect of the lower rib cage
and constitutes the "zone of apposition" of the diaphragm
to the rib cage?™*®. The zone of apposition has important
implications for diaphragmatic function because when
the diaphragm contracts, increased tension within the
diaphragmatic muscle fibres causes the diaphragmatic
dome to move caudal relative to its insertions. The fi-
bres are directed axially in the direction of movement of
the dome so there is a piston-like axial displacement of
the diaphragmatic dome**’. At lung volumes below TLC
in normal humans, the piston analogy probably holds,
and the transdiaphragmatic pressure generated by the
contracting diaphragm is a function principally of the
neural activation of the diaphragm and the force-length
and velocity force relationships of diaphragmatic mus-
cle. These principles appear true for humans® and dogs®.
When the diaphragm has shortened enough to eliminate
the zone of apposition from part of the circumference of
the rib cage, or when the apposed diaphragmatic fibres
are not parallel to the thoracic axis, the piston analogy
breaks down (figure 4).
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Figure 4. When the diaphragm contracts, it moves downwards
like a piston, decreasing pleural pressure (Ppl) and increasing
abdominal pressure (Pab). Abdominal pressure is exerted later-
ally to the part of the diaphragm which is directly apposed to the
inner surface of the lower rib cage (area of apposition). This ten-
sion is called the appositional component (A) of the diaphrag-
matic tension. In addition, the contracting diaphragm uses the
abdominal content as a "fulcrum" to lift the lower rib cage. This
is called the insertional component (1) of the diaphragmatic ten-
sion. The resulting net force (R) is the sum of appositional and
insertional components.

Under these circumstances the diaphragm force re-
flects its radius of curvature and anisotropic tension with-
in the diaphragmatic dome. When the diaphragm con-
tracts, it expands the thoracic cavity and tends to displace
the abdominal viscera, resulting in lower pleural pres-
sure and higher abdominal pressure. The diaphragm also
exerts a force at the site of its attachment to the rib cage,
a force directed cranially. The fall in pleural pressure
has an expiratory effect on the upper rib cage. Inward
displacement of the upper rib cage is seen during dia-
phragmatic inspiration in tetraplegic subjects** and in
subjects under spinal anaesthesia extending to T1*. The
diaphragmatic contraction has two inspiratory effects on
the lower rib cage (figure 4). The first of these has been
termed the "appositional" component of the diaphragm’s
inspiratory action on the rib cage?*’* and results from
the increase in abdominal pressure acting on the lower
rib cage. The second inspiratory effect has been termed
the "insertional" component of the diaphragm’ s action
on the rib cage. This force is in the direction of its fibres,
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namely, towards the head. This force is inspiratory to the
ribs, causing them to rotate up and out (figure 5).

Lung volume and diaphragmatic function

The length of diaphragmatic muscle fibres is closely
related to lung volume™® and therefore a change in lung
volume is accompanied by a change in the operating
length and hence the force of the diaphragm®. The ac-
tion of the diaphragm on the rib cage is also strongly
dependent on lung volume. With increasing lung volume,
the fraction of the rib cage exposed to pleural pressure
increases as the fraction exposed to abdominal pressure
decreases®* reducing the diaphragm’s inspiratory action
on the rib cage and increasing its expiratory action
through pleural pressure®. At very high volumes, the zone
of apposition disappears, and the fibres of the diaphragm
can pull inward on their insertions, causing a direct ex-
piratory action on the lower rib cage (Hoover’s sign).
These effects have been demonstrated in animals®”#4.

Mechanical action of the rib cage muscles

To understand the action of particular muscles of the
rib cage, we must understand the movement and articu-
lation of ribs (figure 5). The ribs move around axes de-
fined by their articulation with the vertebral bodies and
the transverse processes**. The upper ribs rotate so that
their anterior parts move cephalad and ventrally during
inspiration, the so-called "pump-handle" motion of the
ribs. The lower ribs have a prominent lateral as well as
ventral movement during inspiration, the so-called "buck-
et-handle" motion. In the relaxed adult human, the ribs
are angled down (Caudad) so that during inspiration, the
lower and intermediate ribs move outward, away from
the spine, providing an effective ventral and lateral ex-
pansion of the rib cage***. It is now well established by a
variety of studies that intercostal muscles move the rib
cage. Patients who have undergone destruction of inter-
costal nerves on one side of the thorax for treatment of
pulmonary tuberculosis, show less respiratory movement
of the ribs on the effected side™; in hemiplegic patients,
outward displacement of the rib is reduced on the para-
lysed side®'. In supine subjects with complete diaphrag-
matic paralysis, rib cage displacements are exaggerated
and abdominal wall displacements are paradoxical when
the abdominal muscles remain relaxed'*>%. The func-
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Pump-~-handie motion

Figure 5. Rotation of the rib-neck axis (broken line) of the upper
rib increases the anteroposterior diameter of the rib cage (pump
handle motion). Rotation of the rib axis of the lower ribs increas-
es the lateral diameter of the rib cage (bucket handle motion).

tion of the intercostal muscles has been a subject of con-
troversy throughout medical history*. It is now commonly
considered that external intercostal muscles and the in-
terchondral part of the internal intercostal muscles (the
parasternal muscles) are inspiratory and serve to raise
the ribs, whereas the interosseous part of the internal
intercostals are expiratory and act to lower the ribs.

Mechanical action of the abdominal muscles

The abdominal muscles have a number of functions:
as rotators or flexors of the trunk, postural and respira-
tory functions. As respiratory muscles have expiratory
functions as well as inspiratory ones. As expiratory mus-
cles act in two ways: a) they pull the abdominal wall in-
ward and produce an increase in introabdominal pres-
sure. Because the abdominal contents are incompressi-
ble, this causes the diaphragm to move cranially into the
thoracic activity. This contraction results in an increase
in pleural pressure and a decrease in lung volume. There-
fore the abdominal muscles are considered to be power-
ful expiratory muscles assisting in such activities as forced
expiration and coughing. The other function of the ab-
dominal muscles in relation to breathing is to displace
the rib cage, acting to pull the lower ribs down and in-
ward, again an expiratory action®. They assist inspira-
tion in two ways: a) through a direct facilitation of dia-
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phragmatic action by persistent abdominal contraction,
as it occurs when normal humans adopt the standing
position. Their activity is tonic, unrelated to phases of
respiration and it is greatest in the dependent regions
of the abdomen®*5* and b) through a second mecha-
nism by which the abdominal muscles can assist inspi-
ration is by contracting in phase with expiration. By
contracting during expiration and forcing the diaphragm
cranially into the thoracic cavity, these muscles can re-
duce lung volume below the neutral position of the res-
piratory system. Hence, when they relax at end-expira-
tion, they promote passive descent of the diaphragm,
therefore lung volume can increase before the onset of
inspiratory muscle contraction. Thus, great activity of
the abdominal muscles appears when the ventilation
reaches 70-90 1/min®*-",

Mechanical action of the accessory muscles

Many of theses muscles have prominently non-respi-
ratory functions and many are relatively small or inac-
cessible. As a result, they have not been extensively stud-
ied by respiratory physiologists.

Scalene muscles

The importance of the scaleni as muscles of inspira-
tion is disputed but it is now believed that they are true
muscles of inspiration and should probably not be called
"accessory"¥%, Studies using needle electrodes show that
the scalenes are active during quiet breathing in upright
and supine postures. Others classify them with the ster-
nomastoid as accessory muscles. By their origins and in-
sertions, these muscles must elevate the first two ribs,
and therefore, they may be inspiratory but their exact
mode of action is not well known, because these muscles
rarely if ever act individually.

Sternocleidomastoid muscles

It has been suggested that the human sternocleido-
mastoid muscles have a predominantly "pump-handle"
action on the rib cage, elevating the first rib and sternum
and allowing the resultant decrease in transthoracic pres-
sure to cause inward displacement of the lateral rib cage
and abdomen®. The sternomastoids are probably the
most important accessory muscles of inspiration and their
participation in breathing with dyspnoea is a well known
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clinical observation.

The triangularis sterni

Most normal subjects when breathing at rest in the
supine posture do not activate this muscle unlike cats
and dogs®'. It always contracts during vigorous expirato-
ry efforts such as coughing, laughing and during expira-
tion below FRC®'2, During such manoeuvres, the trian-
gularis sterni acts to lower the ribs and increase pleural
pressures.

Other muscles

There are other muscles whose origins and insertions
suggest that they may have a respiratory function under
the right conditions. In particular the trapezii and the
platysma as well as some laryngeal muscles contract dur-
ing inspiration. Despite that they have been considered

unimportant to the breathing in normal man®®.

PHYSIOLOGY OF THE RESPIRATORY MUSCLES

The respiratory muscles provide the motive power for
breathing. Despite their central role in ventilation their
physiology has been relatively neglected, perhaps partly
because of the complexity of their function, and the dif-
ficulties of studying them®. Statics and dynamics of con-
traction of these muscles are difficult to study in VIVO
because force, initial length, velocity of shortening and
magnitude of the neural drive of individual muscles are
not measurable without invasive methods". Understand-
ing of the function of the respiratory muscles depends
on the relationships of frequency-force, length-tension,
force-velocity and fatigability-frequency.

Frequency-pressure relationship

The force developed by a skeletal muscle is a func-
tion of the frequency of stimulation (figure 6). The fre-
quency-force relationships result from the summation of
twitch tension during repeated stimulation. This relation-
ship is useful in assessing force development by different
muscles and for the evaluation of high and low frequen-
cy fatigue by the same muscle.

Since respiratory muscles are inaccessible for the
measurement of force directly in vivo, their force is meas-
ured indirectly as measurement of the pressures gener-
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Figure 6. Frequency-tension curve. As the frequency increases,
tension increases up to 70 Hz, i.e., tension increases in a curvi-
linear fashion until a plateau is reached.

ated by them. The frequency-force (pressure) curve for
the respiratory muscles is similar to those of other hu-
man skeletal muscles. Using the technique of percuta-
neous stimulation over the motor point of the sterno-
mastoid muscle, it is possible to describe the function of
the sternomastoid in the same terms as those used to
describe the function of limb skeletal muscles in humans.
Similar frequency-force curves were recorded from a
strain gauge applied to the mastoid process using a force
transducer®. The recording of Pdi in response to
electrical stimulation of the right phrenic nerve allows a
similar myogram to be obtained from the diaphragm®.
When the diaphragm becomes fatigued, its frequency-
pressure curve is depressed at all stimulation frequen-
cies.

Force-length relationship

The force-length relationship indicates that when a
muscle is stimulated at its optimal resting length, it pro-
duces its maximum contractile force (figure 7). When
the muscle is either stretched beyond the optimal rest-
ing length or alternatively is foreshortened prior to con-
traction, supramaximal stimulation of the muscle pro-
duces submaximal force. In the case of the diaphragm,
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Figure 7. Length-tension curve of the diaphragm. When a mus-
cle is activated at lengths longer than optimal (Lo) or less than
optimal, force output decreases. Lung volume is used as an in-
dex of muscle length and pressure as an index of tension.

there is little or no evidence for compromise of its con-
tractile force by over stretching, but at lung volumes
above normal FRC, the diaphragm and other inspira-
tory muscles are foreshortened and their contractile
force is curtailed. In contrast, expiratory muscle con-
traction force is curtailed at low lung volumes* "%,

Force-velocity relationships

For any muscle length, the maximum contractile force
is greatest when the muscle is prevented from shorten-
ing (figure 8). If the muscle is allowed to shorten during
its contraction, its contractile force declines hyperbolical-
ly as a function of the velocity with which the muscle short-
ens. This is termed the "force-velocity relationship"”7.
When both the tension and velocity are normalised to
the maximum value, slow muscles show greater curva-
ture than fast muscles. This implies that type I (ST) fi-
bres generate less power output than type I ( FT ). The
force-velocity relationship of the diaphragm muscle is
intermediate between those of slow (type I) and those
fast (type IT) skeletal muscles”.

RESPIRATORY MUSCLE WEAKNESS

The respiratory muscles are subject to weakness from
avariety of processes which affect the motor nerves, neu-
romuscular junction and muscle cell per se (table 3).
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Figure 8. Velocity-tension relationship. As the velocity of con-
traction increases tension decreases.

Effect of respiratory muscle weakness on lung volumes

Weakness of these muscles reduces the capacity to
generate the negative intrathoracic pressure to expand
the lungs with a reduction in total lung capacity (TLC)
and a parallel fall in vital capacity (VC). Weakness of
the muscles of expiration, principally the abdominal
musculature and the internal intercostals, reduces the
capacity to generate positive intrathoracic pressures. This
weakness reduces expiratory reserve volume or high, in-
creases residual volume, and further reduces vital capac-
ity. In these patients the FEV /FVC ratio is normal, il-
lustrating a pure restrictive ventilatory defect and the
residual volume (RV)/total lung capacity (TLC) ratio is
characteristically high. Gas transfer corrected for the
reduced lung volume (KCO) is normal or high, and a
low KCO implies that muscle weakness is unlikely to be
the sole explanation of a respiratory problem”.

Effects of respiratory muscle weakness on lung me-
chanics

Moderate weakness of the inspiratory muscles pre-
vents lung recoil pressure (Pst, L) from being developed
at full inflation and therefore truncates the upper part
of the static pressure-volume (PV) curve of the lung.
However in patients with long-standing and severe res-
piratory muscle weakness pulmonary compliance is re-
duced also®* indicating that in these patients the elastic
properties of the lung are altered. The cause of this
reduced lung distensibility is not clear. Three factors
can theoretically affect lung compliance: (i) dispersed
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Table 3. Causes of respiratory muscle weakness

Some of the important clinical disorders affecting respiratory
muscles are listed below™:

1. Neuromuscular disease

a. Neurogenic
- Traumatic tetraplegia
- Motor neuron disease
- Poliomyelitis

b. Neuromuscular junction
- Myasthenia gravis

c. Muscles
- Dystrophies
- Myotonia
- Polymyositis
- Systemic lupus erythematosus

2. Impaired function of the respiratory muscles

a. Metabolic - Endocrine
- Cachexia
- Hypoxia
- Hypercapnia
- Thyroid disease, hypocapnia

b. "Mechanical "
- Hyperinflation: severe airflow obstruction
- Chest wall diseases, i.e. kyphoscoliosis, obesity,

thoracoplasty, pneumonectomy
- Impaired coupling between inspiratory muscles and
lung expansion, i.e. pleural disease, pneumothorax.

alveolar collapse, undetectable by radiographic tech-
niques®, (ii) generalised increase in the surface tension
of the alveolar lining layer* and (iii) shortening and stiff-
ening of the elastic fibres within the lungs.

Chest wall mechanics in respiratory muscle weakness

Several pathogenic mechanisms are involved in mal-
function of the chest wall in patients with neuromuscu-
lar disorders. As noted before, FRC is frequently de-
creased in these patients. It has been suggested that the
fall in FRC in these conditions is caused primarily by a
decrease in the outward pull of the chest wall. Several
studies have shown that chest wall compliance is de-
creased to about two-thirds of normal values in patients
with long-standing neuromuscular disorders. These meas-
urements apply to the entire chest wall, but it seems rea-
sonable to speculate that these changes are primarily due
to altered stiffness of the rib cage®>*. Further contributing
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factors can be the development of scoliosis, particularly,
in patients with muscular dystrophy, and fibrotic changes
and spasticity in the rib cage muscles, as it occurs in
patients with tetraplegia. In conclusion, the alterations
in lung volumes seen in patients with chronic neuromus-
cular disorders are attributable to a combination of mus-
cle weakness and alterations of the mechanical propertles
of the lungs and chest wall®’.

Cough impairment-airway function

The effectiveness of cough is reduced in expiratory
muscle weakness because the cough induces dynamic
compression, affecting the linear velocity of airflow
through the large intrathoracic airways. As a result, cough
and clearance of secretions is defective in these patients,
contributing to the high prevalence of bronchopulmo-
nary infections. Respiratory muscle weakness would be
expected to have larger effects on maximum inspiratory
rates for two reasons: a) these flow rates depend on the
ability of the inspiratory muscles to lower pleural pres-
sure and b) a reduction in lung distensibility opposes in-
spiratory flow. Very few studies have been done on max-
imum inspiratory flow-rates in respiratory weakness®®.
Similarly, it might be expected that maximum voluntary
ventilation (MVV) measured over 15 sec would be re-
duced disproportionally to changes in FEV in respira-
tory muscle weakness, but only a small trend in this di-
rection has been found in myasthenia gravis® and in
myotonic dystrophy®’.

Ventilatory drive

Patients with respiratory muscle weakness breath fast-
er and with a smaller tidal volume than healthy sub-
jects®?*2%, This tachypnoea may be related to the diffuse
microatelectasis, reduction of lung compliance or differ-
ent signals from the weakened muscles themselves”.

Alterations in the central control mechanisms of res-
piration have been repeatedly suggested in a number of
patients with neuromuscular disorders**. However re-
ductions in the ventilatory responses can be accepted as
evidence of damaged medullary respiratory centres only
if there are no accompanying abnormalities of lower
motor neuron respiratory muscles or lung mechanics.

Ventilation and blood gases

The main change in blood gases in patients with res-
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piratory muscle weakness is usually a fall in arterial PO,”.
Hypoxaemia without an elevated PaCO, has been report-
ed in patients with acute poliomyelitis during respirato-
ry treatment'® and in a number of patients with other
neuromuscular disorders®!°"12, In these cases decreased
PaO, coexists with an increase in alveolar-to-arterial ten-
sion difference for oxygen (A-a) PO,. Initially the
tachypnea causes an increase in alveolar ventilation, re-
sulting in alveolar and arterial hypocapnia®!"!. Persist-
ent hypercapnia may be a late and dramatic event and
may occur only at a terminal stage of the disease, as in
Duchenne’s muscular dystrophy. However, hypercapnia
may occasionally appear relatively early in the course of
some chronic neuromuscular disorders, such as in limb-
girdle dystrophy or in myotonic dystrophy.

RESPIRATORY MUSCLE FATIGUE

The question whether respiratory muscle fatigue caus-
es respiratory failure is over 60 years old but we still have
no definitive answer to this question'”.

Physiological classification of fatigue

Muscle fatigue can be defined as the inability to sus-
tain the required or expected force with continued con-
tractions. When exercise ceases or it’s intensity is reduced,
the muscle will recover. Recovery from some forms of
peripheral muscle fatigue is complete within seconds, but
may be gradual with full recovery taking hours'™. The
command chain for voluntary muscular activity involves
many steps and force failure i.e. fatigue - can occur as a
result of impairment at any one or more links in the chain
of command. As a simple practical analysis it is worth
separating central from peripheral fatigue'™. In the his-
tory of human muscle fatigue it was popular in the early
years to attribute fatigue to failure of central neural proc-
esses. Comparisons between forces generated by maxi-
mum stimulated contractions and forces by maximum
voluntary contraction at different stages of the experi-
ment allowed central fatigue to be assessed'®. The im-
portance of peripheral fatigue was first clearly demon-
strated by Merton (1954). He showed that force gener-
ation was impaired with twitches of the abductor pollicis
muscle provided by supramaximal stimulation of the ul-
nar nerve at the wrist as a result of a sustained maximum
voluntary contraction (MVC), during which the muscle
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became fatigued such that maximum force generation
was less than 20% of the force obtained with an MVC
with unfatigued muscles'®.

Causes of peripheral muscle fatique

Several experimental models have been used to study
fatigue: voluntary activation of the muscles, force out-
put or electrical stimulation to determine their contrac-
tile properties. There are many possible sites and mech-
anisms with which fatigue may occur in a peripheral
muscle. Changes in membrane electrical characteristics
from efflux of potassium ions'”!®® or increased cellular
water content during exercise, may effect propagation
of the action potential along the muscle membrane and
the T-tubule, leading to a reduction in activation and
therefore force generation. The excitation-contraction
coupling process may be impaired by changes in the
amount of calcium stored in or released from the sarco-
plasmic reticulum'®. Cossbridge formation can be affect-
ed and it may reduce force generation in several ways
i.e. the sensitivity of troponin for calcium may be re-
duced” as may be the rate'! and power output'? for
each cossbridge cycle. It is often thought that decreased
intracellular pH is the cause of muscle fatigue but such
relation is not clear. Whilst any increased hydrogen ion
concentration reduces isometric force generation in vit-
ro'® reductions in strength in excess of 50% can occur
with low-intensity exercise in which no lactic acid is pro-
duced and pH is unchanged'®. Patients suffering from
McArdle’s syndrome (myophorylase deficiency) can fa-
tigue with no lactic acid production'*. Other metabol-
ic changes i.e. an increase in ADP in combination with
a decrease in pH might plays key role in the develop-
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ment of fatigue as these changes have been associated
with reductions in force. Furthermore as pH falls the
concentrations of phosphocreatinine (Pcr) falls, adeno-
sine diphosphate (ADP), adenosine monophosphate
(AMP) and inorganic phosphate (Pi) in diprotonated
form increase, the latter has been found to be directly
related to force changes'”. It has recently been pro-
posed that the metabolic determinants of fatigue as well
as the recovery from it are related to the nature of ex-
ercise used to induce it*'"°. When work is sustained for
1-2 h, the point of exhaustion is related with the deple-
tion of the glycogen stores of the working muscle'".
During heavy exercise, large amounts of energy are
converted to heat and the subsequent rise in body tem-
perature and fluid loss may impair performance and
enhance central fatigue. Eccentric contractions (where
the muscle is forcibly extended during activation) pro-
duce more profound and longlasting fatigue despite
having low metabolic cost!®!"’,

Respiratory muscle fatigue

By analogy with limb muscles, fatigue could devel-
op in the respiratory muscles and contribute to hyper-
capnic ventilatory failure'®. Patients with severe lung
disease and hyperinflation have reduced force-gener-
ating capacity of the respiratory muscles. In contrast
their ventilatory requirements are increased. These
muscles, particularly the inspiratory are subject to large
loads with every breath for prolonged periods with lit-
tle opportunity to rest™. In these circumstances, it ap-
pears likely that the respiratory muscles, particularly
those of inspiration, can fatigue and precipitate or in-
tensify ventilatory failure®!%.
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INEPIAHWH: Ta pogio. mpooxoAinong, péow oAinlentdgdoenv
#UTTAQOV TTROG KVTTAQO 1) KVTTAQOV QOGS GTOLYELD TNG EEMAVTTA-
ow1ig Oepéhag ovoiag, TEQAY TOV PUOLOAOYLXOV TOVS QOAOV, EVE-
YOUV %OL GNULAVTILXOTATY) CNLAGLO OTNV RUQXLVOYEVETLXY] OLaOLXa-
oto. Avto ovpfaiver T660 otV aQYLX1) (AN TG EYRATAGTAOTG
)G, 000 %Ol PETEMELTA, RATA T1) PAOT) TOV pHETAOTAOEOV. E1dixo-
TEQU TOV XUQXIVO TVEVNOVE EYOVV PEAETNOEL Sidpoga pogLa o-
G%OALANONG, OpOS LoYVET EVaLednsio og frodewntav dev €xer axd-
pun aijowg texpnombei. Koguo avagopd yiverar oe pogia tvre-
yrowav, oty E-xavregivn, oro ICAM-1, 6to VCAM, oro NCAM,
oto CEA, otig oehexntiveg now oto CD44. IlapotiBevron Ta tehev-
toio O1efvr) emoTNROVIXG OEdOUEVE RaL AVAOELXVUOVTAL OL XATE-
0vvoers tng pelhovrunig éoevvag. Ilvevuwy 2001, 14 (2): 109-117

"ENIKA

H dnuovpyia deoudv mpoordAnong uetali Tov xuttdomy eiva fo-
ow} dadiraotia, n omotar dradpauartitel mpwrevovia PGA0 TG00V RaTd
TV 0OYIXY PAON TNG EYRATAOTOLONS KO OUYRQGTHONG TWV LOTWV, GO0V RO
UETETELTAL YLOL TN OLOTYON O TG CLOYLTEXTOVIXYG KO THG (PUOLOLOYLRIIS TOUS
avdmtEng. H avdmtuén xouw 1) puotohoywry Aettovpyio SAmv Tomv 1otV
TOV 0QYAVLOUOU ELEYYETOL ATTO EVOL OUVOAO OVTIOQAOEMY TTOU CUUPaLivOUV
elte petaky Tmv vutrdemv-avidaon xuttdoov mpog xuittago (cell-cell),
e(te PeTall TV ®UTTAQWV %O TOV HECORVTTAQLOV TTEQLPALAOVTAC TOVG, -
avtidaom ®uTTdoov oG TV eEmxuttdota Oepuéha ovoia (cell-matrix).
Tnv televtaio dexaetio, e ™V ExENEN YVOOEWMV OTOV TOUER TS PUOLOAO-
yiag, g Proymuelog xon ™ YEVETIRNG €YLVE EUPAVES OTL O€ TOMES Ol
TIG OVTLOQAOELS CUTES, LECOLAPOVY OVOTES TTOV OVOUATOVTOL HOQLOL TTQO-
oxoMnong (adhesion molecules)'. To uoQLOL TEOORGAAONG CUUUETEYOLV
0TS OLOLROLOTES TNG HOVOVIRIG AVATTUENC, TNG EEOYYElWONG TWV LeVRDV
CULULOOPOLQTY, TNG TTHENS TOV QULIOITOS, THS ETOVAMONG TMV TOOUUATOV, TNG
QAEYHOVNS, GAAG KO TNG ROEXWVIXHS OUjONoNGS Xou TV HeTaoTdoemv*.
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To 1889 o Paget eiye B€oeL 1o eouytnuaes: "Tu etvou owtd
7o xaBoiCeL mold 6pyava Bo TAoYOoUV OTHV TEQITTM-
on evog dudomaTov %axivov;". O mEoPANuUaTIoNdg
avtdg Tov goevvnTy -orjea 100 xon Théov yodvia aQ-
YOTEQQ- TOROUEVEL EV TOALOIG arvartdvTntog. ‘Opwg véeg
€QEVVEC KO UEAETEC ETTLYELQOVV VOl EQUNVEUOOLV T (YoM
TNG KOQULVOYEVEONG HOL TV UETAOTACE MV, XOHMOG ®OoU TNV
€V YEVEL CUUTIEQLPOQT. TOU ROQRIVOU O€ LOQLAXO ENimtedo.

H Bewpla tov mpoorodnmixadv duvduemv diatumm-
Onxe o moaytn oed to 1944 omd tov Coman: "Ov mpo-
O*OMNTIRES OUVANELS EIVOUL EXEIVES TTOV GUYRQATOVV TOL
ROQAWVIXA ®UTTOQC UETAEY TOUG RO 1) EMATTWON 0TS
NG TQOOKOMNTUIRIS IXOVOTNTOG ETUTQETEL OTOL KOLQHAVL-
%0 %UTTOQO, VaL SLOOTTEIQOVTOUL LOKQAY TNS TEWTOTABOUS
eotiag". TTevijvra zow TAEOV YOOVLOL LETA TV TTRWTY CUTH
Bewonuxn dLoTimmwon, To. OTOTELECUOTO OUVEYMY KOl
EVIOTLRAV EQEVVAV OTHOLENLY ML RO CUUTTAYQMOOY THY
agywy Bewpia tov Coman®. Ta pépia ToorGAnong
ueheTONrav o’ eVOg UEV UE TN XY 0N LOVORADVIXGV
CVTIOMUATOVY TOV XoTevBuvovton emAexTind evavtiov
QUTAVY Kow 0’ ETEQOV UEAETHONRAY UE TG duvaToTTES
OV VITAQYOVV OHUEQQL LLE TV X010 OLOPOQMV YEVETIRMV
yewpoopayv mapéupaone. Eivar mhéov mpopavég . ot
POORES OUVIOTOOES TG KOQKLVOYEVETIRIG OLOLROOT0G
Omog 0 aveEELEYRTOS TOAMOTANOLOOUGS, 1) CTOdL0QY -
VO] TNG KUTTCLOUKIS KO LOQPOAOYIXNS OLepOQOTOMONG,
1 U BN ON KOU O ATOLKLOUGE TMV KAQKIVIXOV RUTTAQWY O€
CUTOULOIRQUOUEVDL OQYOIVOL, LTTOQOUY €V LEQEL VOL EQUNVEV-
Bovv e Tig mapaTnEovpeveS ALOYES OTLS TTOOOROMANTL-
2EC LOLOTNTES TV VEOTAOOUOTIRWY RUTTAQWV TO0O 0TV
aQY Wi} €0Ti0L GO0 %aLL OTO UETOOTATIRG GQYOVO OTGYOG .

Khvirag, Ta uépLae tpoordiknong duvatdv va amo-
TEAOUV EXAEXTINOVUG DEIXTES OQLOUEVWY VEOTAOLOUATOV.
O evTomouog QUTOV TV LOEIMY %O 1) ROTOVEN O TOV
TOmOV Aertovyiag Tovg Ba popovoe va amoPel xo1-
oL ot dudyvmon, otV Tedyvmon alAd mhaveToTo xow
ot BeQameiL e T YONOLUOTOMOY LOVORAMVIRGY CLVTL-
OOUATMV OUVECEVYUEVOV UE QOLOLOTOGTOTAL 1 PAQUOKOL.
Méy oL oMuepa €xovv avevpedel zon TpoadLOQLOTEL TTe-
owoodtepa and 100 udpLa TEoorEANONS IOV *ATUTAC-
oovton o€ 5 peydheg romyoptes: Tig vreyrpiveg (inte-
grins), 1g navrepiveg (cadherins), ™ yovidiamn veQot-
#OYEVELQL TWV 0VOO00(pOLOLVe)V (immunoglobulin gene
superfamily- IgSF), g oehextiveg (selectins) xou 1o
CD44. Ta. dudipoga. GLaL TROORGAANONG TTQOVOLATOVY
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YEVETIRES %Ol PLOYNIUKES DLOPOQES, ALV RO UEQLXES (PO-
0€¢ €xouV POLOUG TTOV OYETICOVTOL PETALEY TOUC.

KAPKINOZ NMNEYMONA
Eicaywyika

O rogrivog tov tvevpova elvon ) ovyvoteon autio Oo-
VATOU 06 GAOVG TOUG TUTTOUG ®OiQ%vov. Yrohoy(Cetou ot
0 0pLBUAS BavdTmv amd ®OEHIVO TOV TTVEUPOVOL VTtEQPOL-
vertig 600.000 xor’ €1og moryroouing. AG Toug LOTOAOYL-
%0Ug TUTTOVG KOQRIVOL TIVEUUOVOL TO OLOEVORAQRIVIOUX E(-
vou 1o ouyvotepo. H petaotamxn dueomopd ivon o #UpLog
wnyoviopds Bovarov otoug 0yroroyros aodevels.

ZUUPWVOL ILE LOTOLOYLXA X OQOKTOLOTLXA, O ROQX(-
vog tov mvevpove (WHO, Histological Typing of Lung
Cancer, 1982), toEwvoueitar adod og do peydheg womm-
yooieg: To prQoruTTaQIG ROQHIVOUO TOV TTVEVUOVL
(Small Cell Lung Cancer, SCLC), To omoio omotehel 1o
20-25% OhOV TOV ROQUIVOV TOU TVEVLOVAL, HOL TO W)
wngorvttakd (Non Small Cell Lung Cancer, NSCLC).
To tehevtaio (NSCLC) duampiveton og adevorauive-
1oL, TAORMOES, 01OEVOTAARMDOES HOLL AVOLTTAOLOTIXO UEYOL-
Lorvttaoud. To adevoragrivoua, Téhog, diampiveton
o€ PooyyroruPeMdS, rupeMdino, AofLddeg rou pet-
210. To PooyyonvpeMdind rouivoua eival pic Towt-
Mot XOADGS OLOLPOQOTOUEVOU OLOEVOROQALVMUOTOS TTOU
totoAoyrd Ba pmopovoe vo rotatoyBet petakl adevo-
ROQULVOUOLTOS KO KAOKIVOU €% TTAOIMV ®uTTtdowv. H
Proloyurt] Tov oupTeQLPod. dLapépel aEtoonueinmto omd
10 ®h0oo6 adevoragrivoue. Xagaxmoiletor amd
TOMOATAES EVOOTVEVIOVIXES EVIOTIOELS, ATOTEAEOUOL
0L.eQOYEVOUS OLLOTOQAS, OTOLYE(D TTOV TOQOTNQETOU PGVO
0" aVTOV TV TUTO Roprivov. Eivaw Mydtepo embetind
20U €YEL ROAITEQN TEOYVWON O€ OYE0N e TOVS GANOVG
TUTOUG ROPRIVOV TOV TTVEUHOVOL.

AIAGOPA MOPIA NMPO2KOAAHZHZ ZE KAPKINO
MNEYMONA

IvTeyKpiveg

Ou wvteyrolveg eivou drapeufoavinég yauromowrei-
veg amotehoupeves amd o xou B duueels alioovs. Yrdo-
Youv Touhdylotov 15 dragpopetinés f dhvool ov ouv-
déovtan petaly toug pe dtoovhgrdrovg deouove. Ex-
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rplvovtonl omd ta emnhiond ®itraa alhd xow amd
dALovg Timovg wuttdomy. H mhetovémro tov tvteyxot-
VOV OUUUETEYOVY O€ OVTLOQAOELS KUTTAQOV TTQOG OE|E-
Mo ovoia xau Aettovgyotv 1ol mg vodoyeic otovyeimv
g eEmrutraQnng Beuéhog ovoiog Gmg Tov xolhayo-
VOU, TG AOULVIVIG, TNG LVOVEXTIVIG ol TG BLTOOVERTI-
wne'. Kdmoteg dhleg, 6mme 1 adp1 wvreyroivn woum oye-
gouevn e ™ hepgoxrvtragun Aettovpyia-1 (Lympocy-
te Function Associated-1, LFA-1) pmoge( va Aettovgyouv
%O OOV UOQLEL TEOOROAANONG KUTTAQOV TTROS KUTTOQO,
€V Ol EVOLOROUEVES ETTL TV AEUPOXVTTAQWY UECOAL-
Povv ue eTepoTumLXOUS HEOUOVE KUTTAQOV TQOG KUTTOL-
00 ue pueourd amd ta péln g IgSF.

Ou B wreyroiveg mailouv onuavtizd OLo ot PeTa-
VAOTEVOT] KUTTAQWY OITO ROQHRLVILES OELQES LVOOOLQRM-
UOLTOG, KALOXIVOU 0VQ0OGY OV HVOTEMS KOLL KAQKIVOU TOU
morx€0g eViEQOL'. ZuppeTéyouvy emmAEov xou oTig Lo
duraoleg petagpopds Tov unviparog (signal transduc-
tion), g oyroyeveTmdTNTag *oww TG EUOLoNG ™S ad-
Enonc. O emaxoipiic 0GA0G TOUG OTOV RAQ®IVO TOV TTVED-
LLOVCL EVQIOXETOL OROUOL VTTO OUVEYT] LeQEUVNOM %aiL Ayl
uévo otouyeia eivor StafEoLuo OYUeQa TQOOPEQOVTOG
€101 éva hapmed emomuovixd wedio €pgvva. o xahd
€xouv uehetnOei pepwréc Pl wou f3 wreyrpivec. OLalpl
xaw 02P 1 wreynpives mapovoldlovy o Betiry ovoyE-
TLOM UETOED UETAOTAOEWY KOl TAORDOOUS ROQAVMOUCL-
tog vevpova. Loty aSP1 wvteyrivn mov evpioxeTon
QVENUEVN O€ ROQXIVO MOOMXRWY TELAUATOLWMV, 0 O0-
hog g dev €yel uehemOei o€ naprivo vevpova avlpw-
mov'l, Ané ug B3 wreyroives, n cupometohoxij allbp3
HOL) a‘/[33 OUVOEOVTOL [LE LYOVEXTIVY), V0 YGVO, PLTQo-
vextivn, Booppoomovtivn xal tov mapdyovra Wille-
brand™. Idwiteo evOLOPEQOV TTOVS YLOTQOUS £YOUVV TTQO-
OAEOEL TOQATNONOELS OTL TTOWTEIVIXG OUOAOYOL TV LVTE-
YROWEV TTOV TEQLEYOVY TV chAnAovyio apuvoE€wv RGD
(aYWiM-YAURIVI-00TIOQTLRG ) LTTOQOTY VaL Y ONOLLOTTO)-
Bovv oV TEOAMYN TTVEVUOVIXMV UETOOTACEMV GTAY XO-
oNyMBOVV pe AVTLOMUATOL TTOV EXOVV VTGV TOV ETTTOTO.

Aedopévou 6L N TEAYVOOY TOV ®AE®IVOU eEQQTATOL
a0 TNV IROVOTITO TOV ROQUVIXOV RUTTAQMV VO, 0TT0-
OMAWVTOL OTT6 TV TEWTOTTALOY EGTIOL KO VOL TTQOOHOA-
Advtou ot petaotomry, ol Bredin xaw ovv. vootol-
Eav To onpavtind pecohafmuxd oho twv Bl xow f3 wvre-
YROWVAV 0TIV OM RO*VIRT dLadiraoio vaBdg oL tvte-
Y*OIVES QUTES OUVOEOVTOL [1E OQLOL TTOV €YUV OLVTLITQO-
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orohnTiri dpdiom dmmg Y. T Booufoomoveivy. 't awtd
TO OROTO UELETNOOV TN OUUTEQLPOQE TMV ROQUIVIROV
RUTTAQWV 0TOVS 4 faioLrovg TUTOUS ®OEKRIVOU TOV TTVED-
uova (adevorariviua, TAARMIES, IWHQORUTTOQLKS,
LOHQOXUTTALOLAO ) OE O)EON UE THV EXPQOLON LVTEYHQLVAV.
2170 WHQORVTTOQIXO KO TAOKMDIES KAQRIVWUAL TVEVUO-
vo, dlamoTdinre Expaon Tov B3 vreyrowvav. Xe Ghovg
TOUG TUTTOUG ROQRIVOU TIVEVUOVA, e EEQIQED TO HOKQO-
AVTTOQLHO KO TO TTAORDOES, DLOTLOTOON®E OTTTO- RO YN)-
UELOTORTLAY RVITLXOTTOL TTQOG THV LVOVERTIVY), T AOLL-
vivn xowto omov IV xolharydvo, xivntindtnra ov frav
eEaptmuevn omd s Pl wvreyrpives exTog oo TV TEQL-
TTMOOY TOV UOHQOXVTTOQIROU RAQUIVOU OOV Vo) e
oapng duapopd o GTL apod 0TV Exgoaon Tov 1 wvte-
vrowadvE. H moliypovn eumerpio €xel deiEet 6L 0 nop-
RIVIROG UETOOYNUOTLOUGS OUVOdEVETOL 0TS OANOLYT] THG
EXPOOLONG TOV LVTEYROVAOV. MehetOnxe avoooiotoyn-
wrd o ovoooymxd n ovureQupod ms VL A-3 wre-
yrolvng (Very Late Antigen-3) xow Tmv yvooteov m0oo-
detdv mg hayuviving, ovextivng, xohharydvou timov 1V,
VIXETVIG ROUL EVIOUTIVIG/VIVTOYOVOU OE ROQUIVO TIVEVUO-
va dLapomv lotoroyxdv tmmyv. H a3p1 aviyveibnre
010 Poyyrd embiilo row Tig faowrés pepfodves Twv
CLEQULY WYV, ZTCL 1] XQORUTTOLOLXA HOQUIVADUOLTOL TVEY-
uova (NSCLC) ov wreyrpiveg exgpodommay oto 82% tav
TEQUITWOEMY AVEEAQTITMGS LOTOLOYLROU TUTTOL %o Bab-
OV dLOLPOQOTTOIMONE TOV KAEXIVOU. AVTLOETWC, LOVO OTO
13% TtV PRQORVTTOQIRMV ROQUVOUATWY TVEVUOVOL
(SCLC) duamotarbnue €xpoaon mg a3p1 xow tomv moo-
deTdhv g TTov evtomiCovton 0To OGS T otk ueupod-
V1] LEQOS TOV KUTTAQOV'™,

Ou wreyrpiveg maiovv éva onuavtird QAo oV
TEOYVOOT| TOU ®erivou xai Bo uwogovoay va xonNot-
uomomBotv oav Prohoyiroi deinteg TS moelag TG vo-
oov. MehetjOnnay aoBeveic ue SCLC non aovoio hep-
QAOEVIXAV UETAOTAOEMV. ATIOAELD, THG EXPQOLONG TG Ol
wteyroivng ovvodeveton ue tayuten eEEMEN TG vooou
OUYXQUTLXAL [1E QUTOUS OTOUG 0TTOL0VS deV dLamLoTmOnre
avTi| 1) petTaBori.

Ou ahhoryég g eEwnuttagurrg Bepéhog ovotog xou
TOV HOQIWVY TQOOXAAANONG TTeCOVV onuavTie 06Lo otV
TEAYVOOY KO TN LETALOTOTLXY OLadLXaioie. 0ToV ®O®IVO
vevirag. Me pdon ot t dwewtiotmon ot Clarke xou ouv.
uehémoav aoBeveic pe adevoragrivouo mvevuova
TEOOOLOQICOVTOS TV EXPALOT TWV LVTEYROWVMV 012, 013,
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a4, Tov ®ohharydvou Timov IV xow g olharyovdong
timov IV. Ta arotehéopara €de1Eav 6t mpoodeutix
aTOAELR TOV XOMarySvou Tumov IV ¢ faowiis uepfod-
VNG HOL 1) LELOUEVT EXPOOALOT TS LVTEYRQIVNS 02 OUVO-
devetan amd peimon g duopoeomoinong Tov xarivov.
H éxpoaon g rolhayovdong tomov IV ouvodetvovrav
ol TV TUQOVOT0L Aeppadevirav petaotdoewv. H wvre-
Yro(IV v 1TOV COPOS QVENUEVY OTIS TEQUTTMOELS e
Aepgadevinn dlaomods.

H oAnAemt{d00on TV ROQAVIXWY XUTTAQMV UE TNV
eEmnuttoouri] Beuéhor ovola xow o evdotnilamd xit-
TO.Q0L, OTOTEAOUY VALY ATTOPAOLOTIXO TTOQAYOVTOL YLOL TLG
UETAOTOTIRES OLOOLXOLOTES OTOV ROQRIVO TOV TVEVUOVCL.
Ou wteyriveg uecohafoiv oe auTég Tig ahnhemdod-
oelg nou givan xvplog B1 wreyxoives.

OL 00TIHEG UETAOTAOELS EIVOL TO TOTEAEOUOL EVOG
TOAMITAOXOV UNYOVIOUOU OTOV OTTO(0 EUTTEQLEOVTOL 1)
EVEQYOTOMON TWV 00TEOKANOTOV ot 1 ahAnhemidaon
UETAED HOQIWY TTQOTROAAONG TWV ROQUIVIXMY RUTTAQWY
%0 TV 00TV, Mehéteg €de1Eav 1o pecorafntnd poro
TOV 33 LVTEYRQLVAV 0TIV EVEQYOTOMOT) TV OOTEORAIOTAIV
20U OTNV EXPOALON TG TTeR0BUQEOEDRIS 0QUOVNS™E.

Kavrepiveg

Ovxavtepiveg elvar diapeuPeovinés YAuromowteiveg
%O TTOLOLOTOUVV TOUS ®VQLOUGS LECOAAPNTES TNG HUTTAQOU
TEOG ®UTTCLQO TROOKOAANONG OV TTQOLY LOLTOTTOLE (TOLL [AE
0€lpd opotvmx@y avidpdoemv. "Eva dnhadi uooro
2OVTEQIVG EVAC RUTTAQOV OUVOEETOL UE EVOL AMMO UOQLO
2OVTEQIVIC TOV LOTOV THTTOV 0” €VaL TORATMIOL0 ®UTTOL-
00". ‘Oheg ATES 0L AVTLOQATELS OTTOUTOVY YLCL TNV TTQOLY-
uatomoinor tovg ™y magovoia Wviwy Ca**. Exi arov-
ol TV IOVTOV 0oPEOTIO, 0L OVTEQIVES OTTOLXOdOUOU-
viou T €mg pe ) dpdon ewdiriis mowtedong. Ouxavre-
0(VEC GUVLOTOUV UL OLKOYEVELDL UE TTEQLOOTEQO OO 16
UEAN UE XOLVA. YOQOUARTNOLOTLXA TTOV OYETICOVTOUL UETALED
TOVG ol TAEVQRAS doprng %o hertoveyrng. O ravte-
olveg elval T TAEov evdlapEQovta amd Gha To uoLaL
TEOORGAMNONG YU aUTO %O GTOY AUTES EXXQIVOVTOL, TOTE
1 adEavoroinom AWV LoEIwY TEOOXRGAONG TTOV TTO-
%ahoUV avTIOQAOELS TQOORGAAONG RUTTAQOV TTQOG KUT-
TO.00 €L WrQOTEQN ONuaota. Ydyouv didgool Ti-
TTOL ROVTEQLVAV EX TMV OTTOLWV OTTOVdCLGTEQES EIVOL M)
gvdoOnhiamn E-xavrepivn (Endothelial cadherin) mwou
emiong avagépetar xow g LCAM, uvomorulin, Arc-1
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#au cell-CAM 120/80,  N-xavtepivn (Neural cadherin)
OV EVTOTILETOU OTOVG VEVQLXOUS %Ol ViXOUS LOTOUS TOU
avBpwmov, n whaxovvriony P-ravtepivn (Placental cad-
herin), n augpAnorooediny opbahuny R-ravrepivy
(Retinal cadherin) xaBag xown aryyeroevdodnioni VE-
ravtepivn (Vascular endothelial cadherin). H Agttovp-
yio TV xavteQuvdv Quiuitetal dueca o ™ ouvdeot]
TOUG UE L0l OELQRM EVOORVTTAQLMY TQMTEIVAV TTOV OLTo-
rahovvron xateviveg (catenins) 1o CUUUETEXOUV GTOV
®UTT0RO0XEAETGY. TO GUUTAEYIOL TWV ROTEVIVAY 0ITO-
TEAE(TOL OO TNV C-XOTEVIVY), TN f-ROTEVIVY, TN Y-ROTEV(-
v xou 10 p120. Atodherar TS AELTOVQYROTTAS RO/ TG
EX(POOONG OTTOLOVINTOTE TV OTOLYEIWY TOU OUUTAEYCL-
10¢ E-navtepivng/ratevivay xabiotd 1o ®ittago avixo-
VO VoL TOPE( 08 TEOOROAMTIXES dLadinaoies, EVA) ovTL-
0TEOPWES ATOXATACTOON EVOS AVETAEXROUE OTOLYEIOV TOU
ovumhéyuarog E-ravrepivig Eavadide oto ovpmheyuo
TS TEOOXOMNTILES TOL 1OLGTTEC?. Eharttopévn 1j eMhel-
movoa Eéxgpoaon g E-cadherin ovoyetiCeton pe nogut-
VOUOTO TOU OTOUAYOV, TNG KEPAANS RO TOV TOAYNAO,
NG 0VE0ABGYOV KVOTNG, TOV TROOTATOV, TOV 1ITTUTOG, TOU
o €og eVIEQOu ®at Tov pootov. [Tpdogpareg nehéteg
€delEav ot ehattmuévn Exgpoaon ™mg E-xavrepivng ov-
OYETICETOL UE TOV ROQXIVO TOV TVEUUOVOL %O OTL O TQOO-
droplouds g E-xavtepivng otov 006 aobevav pe noo-
®ivo mvevpova Ba pmogovoe vo ivol €vag TEoyvmoTL-
20¢ OglnNC TS vooou dedopévou ot ta emimeda g E-
1avteQivng €xouvv dayvootix evouobnoio oto 66,6%,
47,6% non 43,7% 10V 0.0BeVAOV pe TAOURDOES RAQKIVO-
(CL, WXQOKUTTOQIXG %KoL OOEVORAQRIVIUOL TVEVIOVAL
avtiotoryo. Ehattouévn 1 eMelmovoa €xpooon g o-
%aTeEVIVIG OVOYETICETOL e RAQUIVO TOV OTOUA)OV, TOV
0LOOQAYOV, TOV OTOUAY OV ROl TOV TOYEOS EVIEQOV,
To nandnBec pecobnhiopa eivon va okt embett-
%0 nOUIVOU IOV TEOOPAMAEL ouviBng aobeveig mov
entiBevron og apiovto. H duaqpogodioryvmonixy mooo€y-
YLON HETOEY HECOMMMDUATOS KOl OLOEVORAQUIVOUOTOS
mvevpova, elvou ouyvd duoyeons. Meléteg €0e1Eav oty
E- nowm N-xavreivn, 0to ®ogrivopo autd, pmogotv va
yonowomotnBovv mg diaryvoortirol deirtes. AlomoTo-
Bnxe howtdv 6t N-xavtepivn exgodleton ota velm-
20T ®UTTOQO LlEcOBNMdUaTOS, evad  E-navtepivn ota
emONMond ®UTTOQ TOV TTVEUHOVA RO GAMOV ETLONALOL-
%V opydvov. H aElomoinon twv dto avtdv xoviegt-
vov E- now N- og dtoryvwotiray dewtav €yve pe m yoij-
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O1) LOVOXAMVIXEY OVTLOWUATOV ROL OVOCOLOTOYNUELOGS.

H €xpoaon Tov CupTAEypatog vavteivng/ratevivng
ueheminxe oe mepurtwoelg NSCLC xou dromotaddOnue
uetwon mg €xpaong oe GAOVS TOVG LOTOLOYLROUS TV-
OV (COEVORAQRIVILLOL, TAOHMDIES, 01OEVOTAOUMOES) TS
E-navteivng, ™me a-»atevivig vow g y-rotevivng eve
dev emmoedomxe N €xpoaon g P-xatevivng. Emmod-
obeta dramotmBnxre ovoyétion E-ravtepivng/o-ratevi-
VI|G L€ TOV LOTOAOYIKO TUTTO OTOL CLOEVOROQALVUOLTCL, EVE)
Lo OVY VA TAQOVOLAOTNHE UEIWON TS EXPQOLONS TOV
TOQOATTAVOD CUWTAEYLOTOS O€ YOUNANG RO UETOLOG OLat-
(POQOTOMONG KAQKIVOUOTAL. AEV TOQATHONOMHAY HETO-
Poréc ota xahis duapopomoinomg raprivduate®. Me-
TOROLES OTNY EXPOOLOT TOV ROVTEQLVAV KO KOTEVIVAIV
avevptoxovrar o NSCLC xou mbavov mailovv poro
0TV EYXOTAOTO0N EVOS %0%0100UE PavOTUTOV™.

H éxpooaom tov ovumAéyuarog E-xavrepivng/rote-
VIVGYV POlOXEL EQAOUOYI] ®aiL WG dLapOQOOLYVWOTLRAG
delng netaE PRoyyLorVPEMOROT ROQRIVOUOTOS %Ol
AOEVORAQALVOUATOS, dEdOUEVOU GTL 1) €xEAOT] TOV €
VoL onuavTivd VYMAGTEQN OTOL TEWTO, OE OYEON UE TO.
aOEVOROQAVOIATO, %aL ETLITRE0BETO emeld] 1 pelmon
™G €xnplong g E-xavtepivng ovoyetiCetan pe my oe-
QOYEVY HETCLOTOTLXY U0 TOU POYXLORVPEMILROV ROLQ-
%(vov Tov Tvevpova.

Ta SCLC exgodLovy emtiong dudgpopovg Timovg xa-
vregwvav. Metwpévn €éxgpoaon E-xavtepive magamoei-
tou 0tor SCLC nou ouvodeveton omtd meQLogLopd g ouy-
nTrdm oS TOV ROERIVOU EVE OLOYETICETOL UE CVENUE-
VO UETOOTATIXG dUVaRG S,

Fovidiaki umepoikoy€vela Twv avogoaaipivav (Immu-
noglobulin Gene Superfamily, IgSF)

To puéhn g IgSF elvon péoro mg rutragunnis empd-
VELOG L€ %OLVY) OUGAOYO dopxi] wovdada, oty avo-
000QOLQIVY. ZTNV OLXOYEVELDL VT CUUTTEQLACLUPAVOVTOL
%0 UGQLOL TTOV EVEYOVTOUL OT1) OLCLOLXALOT0L TG HUTTOQLRIS
CVOLYVAIQLONG, OTTMS TOL AVTLYOVaL L iCovog Lotoouuports-
mtog (Major Histocompatibility Antigens, MHC), to
VIEVBUVO QVTLYGVO TG AELTOVQY (O TV AEPUPORVTTAQMV
(Lymphocyte Function associated Antigen, LFA-1), o
VTOJOYECLS TOV EX TOV CLUOTIETOAIWY OQUMUEVOL TOQJ-
yovra aiEnong (Platelet Derived Growth Factor, PDGF),
70 £vO0ONALOXS HGELO TROOKGAANONG TWV CUUOTETOAIWY
(Platelet Cell Adhesion Molecule-1, PCAM-1), o vro-
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doyéag Tov aupomommxrot mapdyovra CSF (Colony St-
imulating Factor), o8¢ xon péoLo wov ouppetéyovy
0TIV RUTTOQLXY TTROORGAAN O, OIS T LOQLOL TQOOKOA-
Mong tov vevpwav xuttdomv (Neural Cell Adhesion
Molecule, NCAM), 10 n6QL0 TQOGHGAANONG TV 01y YELQL-
#av wutrdomv (Vascular Cell Adhesion Molecule,
VCAM), 10 raprivoepouind aviydvo (Carcino Embr-
yonic Antigen, CEA), 10 xotaotahtind yovidio Tov noo-
xlvov Tov maygog evtépov (Deleted in Colon Cancer,
DC), 1o dronvttaourd pélo mpooxoinone-1 (Intercel-
lular Cell Adhesion Molecule-1, ICAM-1) %.6.”. T uéhn
g IgSF ueoohafoiv ot dwadurnaoio wuttagurrg moo-
oM oNg TEoxaAWVTOS £lTe OpOTLILXOY (.Y, EVal u-
oo NCAM ovvdéetar pe €va dhho udpo NCAM), eite
£TEQOTVILXOU TUTTOV aVTLOQAOELS TTOOOROAMOMG.

Ta ICAM-1, VCAM-1 naw LFA-1 eivon pégro moo-
oxGMNoNG oL TaCouv onuovTvd QOLO TG00 OTY PAEY-
LLOVY TV 0LEQOPORMY 00GV GO0 0L OTY VEOTACOUCTIRY
daduaoio avdmrvgng. To pev ICAM-1 exxpiveton ota
NSCLC, 1o ¢ LFA-1, mov ouviotd évav 1oocdé) Tov
ICAM-1 zou ovppetéyel oty amoxoon twv T-hepgo-
AVTTAQWY EXRQIVETOL OF OLOEVORUQAVADUOTOL OF OLVTiOE-
on ue 1o VCAM-1%. O vymAdg tithog NCAM eivau €vag
duvapurds 0pode e Yo to SCLC o mpoopdtwg €xel
motomom el 1 XENOATNTCL TOV TEOOOLOQLOUOY TOU
NCAM otov 006 a.oBevav xot 1 aELomoinon ouvenng
TOV OTOTEAEOUATOV 0TIV TopexohovBnon g véoou?'.
Me m yorjon povoxhwvindy avtionudrov émmg 1 123C,
-mov avoryvopiCel 1o NCAM- umopei va tovtomomeim
EXPOOLON TMV TOROTAV® HO{mV TEoordANome. Ta. po-
vorhwvixd aviioopora 123C, xodvvuvron Betind avo-
00LOTOYNULXG, 0TCL VEVQOEVOORQVIXA RUTTOLQQL, EVE) EV
eVTOTCovVTaL 0TO PUOLOAOYIXG TTvevpHovixd 1otd. To
NCAM pépto howdv amotehel eLdrG Ogintm vevpoevdo-
2QLVIXNG DLOPOQOTOMONG OTOV XAQAIVO TOU TTVEUUOVOL.

To NCAM éyer orafepn €xpooon ota SLCL zou ota
ROQULVOELON oL TLOOVOV -dedouévou Twv Aiywv pehe-
TV OV €YOVV TEOYIATOTTOLN (- VO 0vevpIoKETOL RO
ota. NSCLC. Idvtwg 1) Taovoic: VEuQoEVOORQIVIXMY
dewntayv oe NSCLC uBavdv va pnv oyetiCetar onuavet-
%A UE TV TOGYVWOT), EUTAERETAL OUWS 0TO BEQaeVTIHG
medio Moym ™g avEnuévne ynuetogvononoiog mov ma-
oovatdtovv ot NSCLC pe vymh vevpogvdorowvixy dia-
gogomoinon®. To NCAM eivou agvnizd og adevorap-
RIVOUOTOL ROU TR MO ROQHVOUCTE TOV TTvevpova. To
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NCAM ovviotd €vo. wohd vaiodnto delxtn tmv vevpoeyv-
dorpvinric duapogomoinomg Gyrmv ue tocootd 80%, 93%
%o 58% 0TaL PeYOLORUTTOLXNG VEVQOEVIOXRQLVIXYG dLat-
gopomoimong rauvaporo. (Large Cell 1 NE Carcinom-
as, LCNEC), oto SCLC xou 1oL xoipxivoedy avriotoryo?’.

To danvttapnd udpo mpoordiinong (ICAM-1)
ToCeL oNUOVTLZG QOLO 0TV ROLQKLVOYEVETLAY KOLL UETOL-
ototixn doduraoio. Ta eninedo I[CAM-1 otov 006 0obe-
VOV NToy EUQavAS o vmAd oe aobeveis ue xaQxivo
ToV TVevpova o€ ox€on e Toug vyLels. Emurpdobeta, ta
emimeda eivan evBEmg avdroyo xou e To oTddLo ™G vo-
oov. Metd Bepoamevtixy mopéuPaion ta. emimeda Tov 0Tov
000 dgv aivetar vo petafdrrovion onuovtind®. Xe
aoBeveic ue vrotpomdtovia xaxivo Tvevuova, ot
omoioL VoM ONxaY O peTaryyloeLg aluaTog, dLomoT-
Onxe agvniny ovoyénion me éxgpoaons tov ICAM-1 pe
™ petraototik dtodmaoio™.

To rapuwoeupovind aviyévo (CEA) elvar wa
oyroeuPEVi yhurompwteivn mov avijrel oty IgSF zow
UECOABEL OTNV HUTTALOLXY TQOORGAANON, CTTeTel SUmG
vt dpdom Tov ) ouVUTaEEY ®ow GAMMV LolwY To-
oxoMnong. ‘Ooov agopd oto. SCLC, 1 pelnon g Expoa-
ong tov CEA -to omoio ovppetéyet poki pe mv E-novre-
olvn ot oUVIEOM TV EMBNAOKRMDV KUTTAQWV TOV TTVED-
LLOVCL %Ol OTO OYNUATLOUG TOU RUTTAQOOKRELETOV- CUVETAL-
YETOL OENOM TG UETALOTOTLRIG LROVOTITOS TOV GYROV™,

Qg yvwoTov 1 ayyeloyéveon maitel onuovtnd poro
OV aENOT TOV GYXOU XalL 0TI} UETAOTOTLXY LodixoL-
olo. H avdmruEn tov dyrov pe fdon my ayyeloyevetnn
doaomoidmrta umopet va diaxoiBel o€ dvo pdoeis: v
TEOOYYELOKI] (PAOY TTOV YAROXTNOITETON OTT TOTUXY] ETTE-
%TOLO TOU GYXOU KO OTAVIMG 0TT6 PHETALOTATIRY] OQ0LOTY-
OLOTNTOL XOU TNV OLyYELOXY] don tov Eextvd ue dujonon
TOV ROUQUIVIXOV RUTTAQWY 0T aLyyele 1) Toug Aepgpadé-
VEC KO OUVOIEVETOL 0TS TOLXE (0L EYROTAOTOON O OITO-
LOXQUOIEVOL GOYOVOL OTOYOVS. AVTLOMUOLTE. EVOIVTL EVOO-
ONAMORWY KUTTOQLRWY AVTLYOVWY, OIS O TTOQAYOVTOS
VIII %aw to PECAM maitovv onuovtind g6ho oty ory-
yeloyévean. And avtd to 0vo, 1o PECAM Bewpeiton o
gvatodntog delntng TG aryyeloyeveTiriig dpaotoLoTh-
TOC XOL G EX TOUTOV RO TNG UETAOTATIRIS dLodirnaoiog
ota. NSCLC*+,

2ehekTiveg

Ovoehentiveg elvon dopepuPoavinés yhvromowreiveg
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UE oL TEQLOYN TAOVOLOL 08 AEXTIVI) TOU OUVOEOVTOL e
vdaTdvOpores naw HECOLABOUY O ETEQOTUTIRES AVTL-
dodoeis uetall ®uTTaEMY TOU allatog *aw evootnha-
2OV RUTTAQWY R0TA TY) SLAQUELL TG AEUPORVTTOQLRIS
EYRATOMNONG KO TNG AEUROXVTTOQNG TTOOOKGA oG,
To o yvwotd uéin avtig g ouddag Hoimv TpooxdA-
Mong elvaw n T-selectin (yvwori xonw g GMP-140 1
PADGEM), ) E-selectin (yvoot xaw g ELAM-1) #au
n P-selectin xou foloxovron og evepyomomuéva evoodn-
Momd zUTToQ0 TOV PEQOLVV TOV ROTAAANLO VITOdOYEQ.
H L-, P- nou E-oehextivy amotehovv uéhn g ouddog
TOV 0OPECTIOEEQQTOUEVWV VTOJOYEWV TTOV EUTAEROVTOL
OTNY TEOOXROAANON TV AEVRORUTTAQMV OTLS (PAEYUOVH-
deig duadnaoiec”. Ewdwdtepa n E-oehentivn elvou €va
G0 TEOOXAAMNONG OV aLoel ™) dpdion Tov o€ evdo-
Onhond witTaa mov evepyomomifnxay amd ®utorivy
%o €701, AAMNAETOQMVTOS e TO ROQAWVIXG RUTTOQO,
odnyettonn petaotanx dtadiraoia. [ vo motomow-
Beln oxéom uetall Tmv emuédmv g E-oehentivng otov
000 1o e edyvewong twv NSCLC, extyuifnnay to eni-
neda otov 000 T E-oehextivng o n €xgpoaon tov o
vdaravBoanrdv aviydvav, Sialyl Lewis x (SLX) xow
Sialyl Lewis a (CA19-9). Awamiotaddnxe 6t vymha eni-
1ed0 E-oehextivng otov 006 aoBevayv pe NSCLC ovvo-
devovran ad yeldTeQN TEGYVWOY), 08 O)XEO0M e AVTOUS
mov o, enimeda g E-oekentivng fitav guoloroyixd.
[duoutépmg dtay TaL vymid emtimedo otov 006 E-oehenti-
V|G ouvodevovton xou o Betind vdaTavBoamird ovt-
yéva (SLX zaw CA19-9), n mpdyvmon etvon eEougetind
oy . Entong ueléteg €de1€av ot tar vdaravioaxind
avuryova (SLX xaw CA19-9) maiCovv o6ho mpoodétn tmv
OEAEXTLVAOV 1oL E(VOL VITEVBUVOL V10U TNV TTQOOKOAAN oM TV
ROQRIVIXWY RUTTAQWY 010 evOoOMo. Paivetar 6tim E-
rauw 1) P-oelextivi) mov Polonovran oto voodniand nit-
10,00 LeCOAPOUV 0" aTéS TIg avtiddoets. Ta vdarav-
Booxrind avtrydva eiva TapdvTa og dLdpoQovg TUITOUS
ROEUIVOU, OLYVOTEQX Opmg €xovv Poebel og naQxrivo
TVEUOVOL, OTOUA OV, TTOYRQEATOS HOL TTOLYEOG EVIEQOU
RO OVLYVEVOVTOL ETE OTNV ETLPAVELLL TOV KOQHIVIXWDV
RUTTAQWV (T OTOV 000 TV AloBEVAV, YU wTd de €xouv
TOTAOEL et (G ONUAVTLROL SLoryVIOTIXOT SEIXTES TOV KOO~
rivov. Ta puéyoL tipa dedopéva delyvouv 6tL oL oehexTi-
VEG %Ol OL TTQOOOETES TOVG TTAILOVV €val onuovTivg p6ho
OTNV EXAEXTIRY] EYROTACTOLON TWV ROQHLVIKWOV KUTTAQWY
%0Td ™) SLdExEL NG OANG HeTaoTomryg duadiraoiog®.
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“Eva diho udpro evootnhomng moooxdiinong, to Lu-
ECAM-1, mov mapdyetar ot ayyeio twv mveuudvmy,
UmoQel va evoyomowmBel ot petaotaTivg epugputevon
NOQALVIXMV KUTTAQWV TOU %ax0100VS HeEAOVOUATOS
OTOUG TVEUOVEG.

CD44

To CD44 eivau pua YAURomowTeivy TG EMLQAVELOS
TOV RUTTAQOV TTOV TTO{LEL ONUAVTLIXG QGAO OTY) AEUPORUT-
TOQLHY| EYRATOXNOT, TNV EVEQYOTOMON Twv T-1uTTdQWV,
TNV TEOOXOAAN O UE VAAOVQOVIXES KO AAAES TOWTETVES
™G Beuéhag ovolog aBws ®o OTNY RUTTOQLRY UETOVA-
otevon®. Tlpdogateg uerétes Exovv deiel 6t o CD44
ueoohaPel o€ TEOOROMNTIRES AVTLOQATELS RUTTAQOV
mpog xuttao (cell-cell) row xutrdoov mpog Bepuéhio ov-
ol (cell-matrix)*.

A6 epevvntég vmootnelyOnre o mBaveg Ao Tou
CD44 otv moiun dudyvmon tov xapxivov. Me yonon
arvodotic avtidpaong molvpepdong (Polymerase Ch-
ain Reaction, PCR), ot Tarin xow Matsumura €deiEav
GTL OL VEOTAALOUOITLXOL LOTOL TALQOVOLALOVY VITEQERRQL-
oN TOALOV OHOAGY®V popimv Tov CD44, eva) ot dev
eupaviCetal otovg QuoLoAoyLxots totovs. H €xgoaon
OUYXREXQUUEVOU TUNLLOLTOS TOU OVTIOTOLY OV YOVIdioU aii-
VETOL VO, O)ETICETOL [LE TNV TALQOVOT0L LeTaotdoemy. BE-
Poo axduo: omouToUvVTOon TEQLOOGTEQES UEAETES TTOV VAL
emBePoLavouy TIg TaATYENOELS TV eQeVVNTAVH. Ot
LOGTUTTOL TQOKUTTOVV OO OALLYES OTNV RATATOEY TV
dapdpmv eEovimv (m.y. 0 CD44S mporimteL o alha-
1 ota eE6via 18-5S #aw 6S-10S #ow 0 CD44,, amd ™y
e Polr Tov eEoviov Iv-10v petaly twv 5S now 6S%).
Me ™ 110N avILoOUATWY ovaryvoRIoTNXAV OL LOOTU-
mot Tov CD44 zon drorvddBnre 1 dmoym én mallovv
0G6A0 VITOJOYE DL TG EYROTOMNONG TWV AEUPORVTTAQWY
6mwg o Lo 0T Aepguxrt] petaototir duadiraoior, -
wovpevo Ty xurhogopio twv Aepgporuttdomv®. O did-
(POQOL LOOTUTTOL, KURIME Opmwe 0 CD44, paiveta 6L mod-
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Couv onuovtrd dho ot petaotomxy dadiraoio. Emi-
np6o0eta 0 CE 44v6 pmopei va omoteA€ 0L TQOYVWOTL-
70 deintn Yo Tovg aobeveig 1ov otadiov NSCLC dyu
Spog xow 0 CD44S%,

H éxgpoaon tov CD44 cuoyetiCeton e ™y avamtugy
VEOTAOLOUATOV OIS TOV TTOYEOS EVIEQOU, TOV ALOTOU,
TOU OTOUA OV, TG #UOTEWG, TOV TEOOTATOVU %O TOU UE-
AOVOUOTOC, OAAG GYL %O TOV ROQRIVOU TOV TTVEUROVC,
oute ota SCLC ovrte ota NS CLC (ext6g 0md 1o fooy-
YLORVYEMOLLO ROQRIVOUL), EVA, OTmg 1701 EAEYON, dv-
VOTOV V0L OTTOTELEOEL TROYVWOTIXG dE(HTY OTOV ROQXIVO
TOV TTVEUUOVL.

O guolohoyrdg Pooyynds Phevvoyovog exgpodlel
woyvod 1o CD44 ot faowii otpdda Tov avamvevott-
200 eMONAIOV %o OTOVG VTTOXEIUEVOUS LOTOUG. AEV €x-
(OALETOAL GUME OTO TEOS TNV ETMLPAVELDL TOV VAT -
00¢ Tov emnhaxot xutrdpov. Tlagduola €xpooon
OUVOVTATOL X0 OTOL TAOKOON ROQUIVOUOLTO TOV TVEV-
LOVOL OUUTEQUACLUPOVOUEVOV RO CUTAV UE AEUPAOEVL-
%€G 1| amOUaQUONEVES petaotdoels. Ou dhhol Timol
ROQXIVOV TVEVUOVA, OTMG T.X. TO QOEVORUQRIVOLCL,
€xovv ehattmwpévn 1 amovotdlovoa Exgpoaon’’.

2YMMEPAZMATA

To tehevtaio yoovia vdpyet pe xonén Thnoogo-
OOV YU aIT6 T LOQLOL TTQOORGAAONG KO TO QGAO TOUG
1000 (UOLOLOYLXA 600 %o ot vooo. [Tpdopata to ev-
dapépov e0TLAlETOL RGN0 TEQLOOGTEQO OTO, UOQLOL
7Roo%RGMNONG TOL BewovvVTOL PLodeixTeS 0TS dLdgo-
&g namondeLeg.

O 610G dLaGEMV LOEIMWV TTEOORGAMONG OTOV ROLQ-
%(vo TOV TTvevpova dev €yel TAEMS CTTOCOPNVIOTEL.
[Toh€ég Spwg pehéteg ratadeixviovy Tov mbavo poho
7oV UwoQel vo dtadpauarticovy ot didyvwon, Tedyve-
on xou EEMEN TG véoov.

SUMMARY

Adhesion molecules and lung cancer

Papalimneou V., Charalambopoulos C.

Physiology Laboratory, Medical School of the University of loannina, Greece

Adhesion molecules can be subdivided into five different classes: Integrins, cadherins, selectins, the
immunoglobulin gene superfamily and CD44. These molecules are thought to play a crucial role in
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carcinogenesis and in the development of metastatic disease. Their role in lung cancer is not yet com-
pletely clarified, recent studies suggesting though that some of these adhesion molecules may be poten-
tial markers of the development and progress of lung cancer disease. We just focus on research of these
molecules, which are some integrins, E-cadherin, ICAM-1, VCAM, NCAM, CEA, some selectins and
CD44. Recent data and future perspectives of adhesion molecules are presented. Pneumon 2001,

14(2): 109-117

Key words: Adhesion molecules, lung cancer
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H epyaoia napeAiepon otig 08.02.2000 kal eykpl-

Bnke omv TeAkN ™G LopPeN Tipog dnpoaicuan oTig
06.07.2001

IIEPIAHWH. H dwafooyyixn avageognon pe Aemty ferova
(AAAB) (No 21,22G), amotelei pa oyeTird véa pédodo yia tn
AYm xvTToQoloyROV dELYpdTOV PEom TOV gvrdumTOv PooYyo-
axomiov, 1 omoia €xer TAEov raBLeQmOEl xor YonoLHOTOLEITAL EV-
0€0g. O evoeigeis Tng pedddov avutiig exteivovron Ao T oTadLo-
moi1 01 ToV PRoYY0YEVOUS RaQRIVOV £mg T1) dLdyveon Tov feoyyo-
yevav xioteov. Ev tovtolg 1 teyvirn avti yoooxtneiterar oo
0QLOPLEVOVG TTEQLOQLOOVS, OL 0TTOi0L OPMOS dev LoyvovY Yo TV
raBoloyoavaropx eE€Taon wotov mov Aapfdvetar pe T ye1io
wroloywxis Perdvng (No 19G) dud péoov tov wvopgoyyooxomiov,
a6 1o pecofmedxio 1 oo Tig TUAes. O TEATES AVAXOLVOOELG IE
TNV TOQUITAVO TEYVLAT] AVAPEQOVV LXAVOTOLNTLXG, ATOTELECLUTO,
YIS EMLTLORES, TNV TAELOVOTNTA TOV TEQLETHOTEWY. ModovoTt
1 VY e0vVY TEXVOAOYID TV PEAOVOV ExEL GYEOLATEL TO GVOTNNA,
OOTE VO OLOTEQVA TO TOlYMNO LE EVROALD, EV TOVTOLG, TTOALES (pO-
Q€5 UALTEITAL CUVOVAOIOG GTADY TELVIXAV Y10 TNV ETLTUYN Ay
VALZOY, TEXVIXAV TOV TEQLYQAQovToL TaQoxrdtw. Xtn Piprioyga-
ola avagégetar oMx dayvootiv atio pe Tnv wtohoyxi fedo-
VO TTOV AVOQPEQETOL UVEQYETUL OE TOGOTTO a6 52% €wg 72%, evhd
edv ovumeQAn@oel o xvTTaQOLOYIXY) EEETAON GO TO VALK €x-
mAvong s Perovag (flush specimen), Tote 1 cuvolxr) evaroOn-
oia avégyeta 0o 86%. Luvomtind, av o 1) diedviis enmerpia amo
) %e1on TS wWwroroyng Pedovag Yo dwafooyyixn Provia eivar
TeQLOQLOEVT, Oewoeitar 6T Ba 2aBiepwOel oo példov wg pua eEé-
TO.01) QOVTIVAS Y10, T1) 0TAOLOTOINOT TOV fROYY0YEVOUS RUQRIVOV.
Eniong dvvato va OewonOei eE€taon avagpoeds yra 1 dtdyvaon
garoedaoeng oradiov I za I, Aepgoparog, 2abog vor dhlov
ROTOOTACENV TOV TAQOVOLALovY aBoroyia amo To pecodmedxrio,
ILE ATOTEALEGUA TNV EAATTOON TNG AVAYRNG Y0 LECODWQUROTLO-
nnon oo pérhov. Ilvevuwv 2001, 14 (2): 118-125
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EIZArQrH

O p6hog TG daPoyyrig avapEOENoNS e et
perdva (AAAB), (No 21,22G) yuo ) Mjym nuttagoho-
YIROV SELYUATOV HECK TOV EVRAUTTOU fQOYYO00ROTIOV
€yeL mhéov naBiepwBel nan yonotpomoteiton evpéme. Ot
evdeiEelg g neBddov awig exteivovan amd T otedLo-
momon tov PRoYy0YEVOUC ®aQxivou Emg T didyvmon
10V fooyyoyevav xiotewv' 2 Evtottolg, n teyvirn avt
yapaxtnitetar amd oplopuévous megLoptopovg* 7. H
AUTTOQOAOY LT DALY VOO OTTOUTEL TOQOLOXEVOLONOL ETTE-
Eeoyaouévo pe empuELEL RO EUTTELQO TQOCMTILXG TTQO-
AEWEVOL VOL EIVOUL ETULTUYNS 1) EQUNVELDL TV QTTOTELEOUA-
twv. H aElohdynon twv evonudtwv mc AAAB emumhé-
AETOU TEQAUTEQM OTTO TEOPAMUOTOL VTTEQLAY VOGS OTTWS
xau oo Pevdag Betind amotehéopara. Avtd elvon du-
vatdv vo oupfaivouvy dtav o avapedenon pecodm-
Q0% IOV ETLUOAIVETOL OLTTO ROQAVIKA KUTTOQOL POOY LRV
exrnQloemV 1 omd AavBoopévn mopaxévinon xaxofovg
un O OnTig PAGRNS xovTd 0TO PEecoBmEAHLO TOU dLai-
Yryvooreton Pevdag wg N2 véoos™, Emupdobeta, o
IWHQOUETAOTOON 0TS T CVOTOLYO TOQOTQOELOMY TTE-
ooy, Etva SuVaTOV VoL EQUNVEVETAL ETIONG WG CVEY-
yelonm v600g 0¢ APEMOTO UE TAAXWIES RUQRIVIUL,
GTIOV 1) (ELQOVQY XY VTLHETAOTLON Bt fiTtay emm@ehic’.
2 OIORETEC TEQUTTMOELS, 1 dLopoQOOLAY VMO UETAEY Wi
XQOKUTTOQLOU ROQKIVOU, XOQXRIVOELDOUS %aiL AEUPMpaL-
T0G €{voi SVOKOA, axOUN RO OIS EUTTELQOVS KUTTCLQO-
Adyoue, eva 1) dudyvmon rahor 0wy xotaotdoewy omd-
vio emnuyydvetan e AAAB',

O oomdve TeQLOQLOUOL dEV LOYVOLV YL0L TNV TTOL-
Boloavartowxi} eE€Taon LoTov mov haupdvetal amd To
uecoBmEAnLo 1 ol TLg TUAES UE EMEUPATIRES TEYVINES
weooBmparoordmnong 1 Bwporotowis. Zmv negintm-
on ot PEPouct atanteton voonheio 0to voooropeio xow
veverj avouodnoio. To 1985 oo Wang xaw ovv." €dei&av
on muijvag (core of tissue) eEwPooyyroy Lotol diva-
Tou e aioarera va AngBei yLo Lotohoyr eE€taon amtd
IS TOQOTTAVM TTEQLOYES UE TN XY ON TOOTOTOMUEVNG PE-
Aovng Turner O1d HEGOV TOV AXAUTTOV BOOYYOOXOTIOV.
Axipig dudyvoon roxon0elag xabmg xow xahoqfov
#aTOOTAoEMV EmLTEVYON®E 08 T0000T6 70% TV TTEQL-
mrwoemv. Mo mponyovuevn perém oty Falio pe v
tOwa uéBodo avépepe 53% Betndma ot didyvwon
oaproeidwong drapdpnv otadinv®. Tapd tavta, 1
POOYYOOHGTNOM LLE TO AROUTTO EXEL OUEQCL TEQLOQLOUE-
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VEC EQPOQUOYES, YLOTE TOULTEL YEVIXY VAQRWON %O 1|
mhetoynoio twv [vevpovohdymy dev elvan eEonelmpue-
VOL UE TNV TEXVIRY.

Tehevtaio, oL Wang %o ouv eLofyoryo toL eURopmT)
TQOTOTOMON THG TAEATAVM BEAGVAS YLOL TN YO ON ™S
UECM TOV LVOPQOYY00%OTOV. g TEAGdQOUN avaroiVm-
O1] TOUG CVEPEQQLY LXAVOTOTIXA OTTOTEAE OUOLTOL YOOQIS
ETUTAOREC, TNV TLELOVETTAL TV TEQUTTOOEMV2.

loToAoyiKi BEAdva

H otyypow wotoroyun ferdva (MW319-1 Mill-Rose
Lab, Inc, Mentor, OH) &ivaron meorypaguxd va douge-
Bel oe tolo tujpara: 1) Mepupeounn uetarhun ferdva,
2) peoaiog evnapmtog oeToag, 3) £yyUs Tuiua: Ue To
0touLo avaEEognong. To meQupeLrd dxQO TOV CUOTH-
Uatog omoteAelTon oo o petahhxn Pedva pe puy-
¥0G, Wijrovg 15 yihootov, emavagpeduevy, No 19, mou
ouvogeTon e Eva Aemtd ehamoto wijrovg 110 exarootav
(Zypua 1). Yrdoyel emiong wa eonteounn peldva ue
oUYY0G, WiroUg S xthootav, No 21, emavagpeQoue vy Tov
ouvOEeTal e 001y CUQUOL TOTOBETNUEVO EVIOS TOV ENOL-
motov mov QuBnitel v xivnon g Perdvag. Augpdte-
0€¢ oL PeLOVEG - Ue TO ELATHOLO O TO OUQUAL - ElvOlL
TomofeTUEVES £VTAS eVnaumTou ®afeTEOG jrovg 120
EXOTOOTAV, OLAUETEOV 2 YLIMOOTHOV. Mo petohhxi OMxn
Wirovg 3 XLMOOTOV TEOOTATEVEL TO AW (X0 TOV KOL-
Betoa. To eyyig dxpo Tov eAaTEiov EVHVETAL e EVal
AemTo petahnd owiva yio T dtevroluvon g xivn-
ong g eEmtepurris feldvac. H emxowvmvio uetaki tov
avhov g eEmteQuriic fEAGVaS ®aL TOV xaBETHOM Yive-
TOUL UECM UL PHENS 0tg Tov BRIo%ETOU OTO £YYUS G1QO
TOV 0OUOTOG TG Perdvag. To otduo avapdenong &i-
vou %ABET0L TOTOOETNUEVO OTOV AUAD, YLCL VOL TTLQEYETOL
1 duvardTTo ToToBETONS OUELYYOS YLOL OVOREAPN oM,
eva €va dhLo otépo mapéyel EE080 0To AT HeTahAL-
20 COMVQL, 0T’ GOV EEEQYETOL %L TO GUQUCL TTOV KLVEL
TV €00TEQLXY BEAGVOL. ALOIPOQETLXOT UNYAVIOUOT QOO
MCouv Ty eEmtepunn] now eowTeQrI] PEAVa, GTav ov-
1€g elva o€ BEon Extaomgc.

Aqyn deiyparwv

[Towv astd ™V €{00d0 TOV CUOTHUATOS OTOV CUAG TOU
wvoPpoyyooxomiov ot feldveg elvan oe BEon emavapo-
OGS %O TO AT GxQO TOV 0QYAVOV gival 08 OVIETEQN
B€om, dLoTnodvTag o gvbeia pe To ®uimg oua, £Tot
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2yua 1. Zynuatixi mapdotaoy Tov TeQIPEQIXOY ArQOV TNG
totodoyixijc fedovac.

0OTE VoL omopevyeTaL 1) PAGPN Tov Rovalov Tov 0QYyd-
vou'. Zmn B€om mapaxévinong, To ovothua Twv peho-
VoV eEEQyETOL ®awL ToTToBETE (TN TEQQL CTTG TO ATT™ GO
0V Poyyooxromiov pe ™ No 21 evtdg ™ No 19 felo-
vag (Zynjua 2, ordda 1 o 2). AxohouiBmg n No 21 Pe-
MOvaL dLautevd To TOOELOPEOYYIRO TOXMUOL ROl OLE-
0WG EPUOUOTETOL CVALQQOPNON OTO EYYUS OTOWLO UE ILCL
60 %xvP. exar. ovQLYYa OV TEQLEYEL 3 ®VP. EXAT. PUOLO-
Loyzou 0oV (Zyjua 2, 0tddlo 3), €10t HoTE VoL TOE-
yeToL 0opdAeLo 6T Perdva Oev €yl el0€MOeL O peyd-

MNEYMQN Teuxog 20, Touog 140¢, Mdiog - Auyouotog 2001

Lo ayyewaxo otéheyos. Enl un magovoiog ailparog, al-
ogtou 1 avapedgnon xau 1 ferdva No 19 mpowbeiton
Yot LEQURA XMOOTA OLd LECOV TOV TOAYELOPQOYYLROU
TOLYOUOTOG, EVA) 1) Perdva No 21 amoovpeton o B€om
emavopods. Me autd tov 1pomo omopevyeTan 1 €(00-
dog Tepaydimv otov amd To Tolywua £vtog TS PEAd-
vag, Tov TeMrd mpowbeltal oe 6Ao o wirnog e (15 -
MooTd), exT6g ToL ToLdUaTog (Zyjua 2, otddio 4).

Molovédtin ovyypovn texyvohoyia €xel oxedLdoeL TO
oUOTNUO HOTE VO, OLOTTEQVA TO TOIX WO U EVROALQL, €V
TOUTOLG, TTEOPAYIOTAL avaUOVTOL O VT T QAT TG
dadnaoiog®. v TEOKELUEVT TTEQITTWON CTaLLTETOLL
N YVOOY RO 1) (01|01 OQLOUEVOV OTTAGIV TEXVIXMDV TTOV Ot
TEQLYQOLPOTV HATWTEQW.

AlaBpoyXikEg TEXVIKEG avappognong 1 iowiag pe Pe-
Adva

To eyyic dxpo ™c petalhxig peldvog Bo mpémet va
Poloneton evrdg 1 mnoiov Tov meQLPEQLROT AXEOV TOV
ROVOMOU TOV fQOYYXO0ROTIOV, HOTE UE CUTO TOV TEOTO
vo. ToEYEToL oTafeQdTnTaL RO OYETLRI] axouics 0To
advvaro onueio g ouvdeons ts feldvag e Tov xobe-
o0 ™GS. AxoroUBmg, 0 fonBig axtvntomolei to fooy-
YOOXOTLO OTY PUTH Y To 0TOU0 TOV 0LoBEVOUS, OTE TO
Vo v ToAvdQopel. 2t ouvEyels o BOYY0o%OTOC,
oy oVAAPEL To ovoThUe TS PEAGVOG e TO delntn %o
TOV QVTIYELQQ, UE (e 0TOOEQEN YOT1Y0QN *OL RAOETY %i-
VIOY TOLQOAXEVTA TO TOAYELOPQOYY KO TOlY WU (jabbing
method). MeQurég o€  texviry vt Ogv elvou emty-
1S, ®aBmg 1 fedva ouvavtd avtioTaon xou eV ®oToQ-
Bdvel vo duamepdoet To Tolymua. Avté ogeiheTal oTo
Myiouoro tov fooyyooxromiov, Wiaitepa emtl dlaoTope-
TN ELooymyMS 1) ToL Avylopato Tov xaBeTioa ®ovid 0To
raval frogiag, Gtav epooudteton ieon®. T to Adyo
QUTO CUVLOTAOVTOL OL ETOUEVES TEXVIRES: OTay 0 TAaoTL-
720G BT 0C TOV PEQEL T feLdVa artynTomowBei 0To
eyYUg dxo Tov ®avolol Tov foyyooromiov, To oV-
omuoa fperdvag-fpoyyooromiov mBeiton €umpoobev amo-
TehvTog o evomra. H teyvinn ovty ovopdLetal Pe-
AMOva petapeduevn and to fooyyoordmo (piggy-back
method). Ent vtdEemg avtioTa.ong ToU TOLMUOTOS KoL
e TV TEYVIAY cuTh), SUvoTel ®ATOLOG VoL YONOLUOTTOW-
oL TV TEYVIRY Tov eBehovotov Piya (intentional cough
method), %otd. v omola TaQoyYEMAETOL OTOV GOEWOTO
va Priget, evd ) Perdva rpateiton otabepd oto onueio
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Evdibic 1

Exdifen 2

Sy 2. Zynuotint avamaedotaon e Apng lotodoyixod deiyuatos.

TOQOKEVTIONG, MOTE VOL ETLTUYYAVETOL 1) AUTOUOTY di0-
dog ¢ Pehdvag oto tolywua®. H televtaio teyvin
moimoBETeL TV e TG HeToAMxg Bixng Tov na-
Betnoa pe 1o Prevvoydvo oto onueio avapodag, eva 1)
Peldva eivar og BEoN ETOVaPOQAC.

Koartavrag to fooyyooxdmio otabed, ote v uny
rolvdpounoet, o fonBog "omhiCel" ™ pehdva, n ool
avtépato dlomeevd To tolywuo (hub against the wall
method). Z& dVOROAES TEQITTDOELS O OUVOVAOUSS TOV
TEYVIROV Elval ouviBog emTuyG. ZUVORTIXG OL TOQOL-
Tavo TeYVIRES paivovion ota oyrjuota 3, 4, S now 6.

Katémy eqpaoudeton avapodgnon xow Aaupdveton
TEUAYLO LOTOV e 5-6 TOAVIQOURES RIVIOELS TNG PEND-
vag dud uéoov Tov Towydpatog. Telxd to cvotyua g
peldvag eE€pyeTon TOV PROYY00XROTIOV RO TO VMKG
OvMAEYETOL e ExTTAVON TS BEAdvag ue T foriBeta Tov
LOLOAOYL®OU 000V OV TROUTAQYEL 0T OUELYYa. Me-
€S PoEg duvatdv va yonowwomoBet n No 21 feAd-
VOLYLOL VO, OTIRMEEL TO VMK EEw. ZuvioTATOL VaL YIVOVTOL
ouviBwg HU0 TOOXEVTHOELS e TNV (OLaL -ULaS O OEMS-
pelova oty Loyt EVOLAPEQOVTOC. Z& OQLOUEVES TTE-
OLTTAOELS KO YLOL UEYONUTEQN CLOQPAAELDL, OF TEQLOYES
OOV AVOUEVOVTOUL 0Ly YELOXA OTEAEYT, EIVOL dUVATOV VO
moonyettow AAAB xou oto (910 onpeio vo €meton ) LoTo-
Loy Texvir).

Me ) 1010 TV TOQOTTAVM TEYVIXMV ROL IE THV LOTO-
Loywrij Pehdva tov eQrypdgmxe, oL Wang xou ouv.?! -
oo emTuy g delypa yio lotohoywrij dudyvaon oe 21 and
25 appdotovg, BETovtag dudyvmon otovg 18. To telnd
daryvwonxd amotéheopa avihbe oto 72%, eva 0Tovg
0EEMOTOVS EXEIVOUS OO TOUS 0TTOIOVS EAMjpON LOTAG, TO
ALayvooTinG omoTEAEONO VITNOEE EMULTUYES OE TOO0OTO
85%. Ta vhrd mov eEetdobnxav eMjpBnoay omd vro-
TOOTUOKEG, TTOQOTQOLY ELALES KO TTUAALIES TTEQLOYES, EVE
0L OLCLYVIOELS OTLS OTTOIES ROTEMEQLY, TEQUAAUPOVOLY ROt
1010e1g ®0B0G 1o Roho LS *ATAOTAOELS, CUUITEQLAOL-
POVOUEVOV TOV LEUPOUATOS %O TS OUQROELOMOEMG.
Agv avagéotnray emmhorEg xan 1 wehétn oty emPe-
Patwoe ™V aopaleLa ®ow TV ATOTELECUATIXOTNTA TS
otohoyriis dradiraoiog.

H epmewpio and v ondda twv Mehta xow ovv.?%
oto Cleveland avagépet oMxij duaryvmonnn ol pe Ty
otohoywrn feldva oe 10000T6 32%, eV v eEaugeBouv
Ol ATOTUYNUEVES TOOTADELES OO EAhEWM EUTTELQIOG,
TO TOOOOTS QTG AVEQYETOL OTO 52% Z€ MEQUITMOELS
amotvyiag, 1 yorjon hemmic fehdvag No 22 €dwoe did-
YVWON 0€ 2 EMITAEOV TTEQLOTATIRG. ZUVOTTLXA 0T THV
OpAd0 VT OVOLPEQOVTOLL TOL TOQOKAT:

o) Wevdag Betind naw vmedoryvaoeLs dev mapoton-

Onrav pe v wotohoywr ferdva (ewdmdtnra 100%),
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ynua 3. Teyvixij tov Ttouaijuatos (jabbing method).

f) moonyovuevn eumelpio pe ™ Aemry Behdva eival
QTOLQOUTITY),

Y) yoeudtovron To Aydteo 10 epapuoyég mpotol xd-
molog ooBavOel dveta ue Ty TEXVIRY,

d) oL mapaToayELOHES EQUOUOYES Elvar TTLO OUORONES
OUYXQUIVOIEVES IE TIG VTTOTQOTLORES 1] TIG TUAQLEC.
IMogopoimg ov Haponik xow ovv. toviCouv 6tL ne

exnmaidevon xou eumelpia, Téoov n duoryvaotiry agio aw-

Tiig ™ uebddov (47,6% amd 21,4%), 6oov o 0 pGhog

™G 0T OLdYVWOT %o OTAOLOTTON 0N TOU XOQXIVOU TOV

mvevpovag duvavran vo avEnBovv onuavird. Ou Sche-
nk %o ouv. 72 avopgpouy GtL oy oupTteQUAN@OET xow ®uT-

T000MOYXY €EETALON TS TO VMXG ExTAvong TS Peld-

vag (flush specimen), Téte 1) ouvolry| evanoBnoio avép-

xetaw 0to 86%. Enlong o avotépm epevvnmic avapEpet
6Tl av TO %60TOG TG HEcoBmEarooKrATNONG ExTLUNOEl

o 3.000 dorAdQLaL, TOTE ONUOVTLRI] OLOVOTCL ETLTVYY -

veTaL Pe ™) xo1on g dafooyymnig froyicg mov Aap-

Paveton pe v LoTohoyxn PELGVA. AV X0 OVOLOOTIRES

eTUTAOXES OEV ExOVV avapeBel, v TOUTOLS TOEOVOL-

Covtau oglopéva mpoPfajuata. ‘Ohot ou cobBeveig emi

TOQOOEYIOTL TOLQATOVOUVTOL YLt XATOLLL EVOYANON

rotd ™) d{odo ™c oTohoynis Perdvag, Tov agod o
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yniua 4. Teyvixdf tne feAdvag uetapeoduevns e to fooyyo-
oxomio (piggy back method).

éva atonua mleons oto Bwpaxa, evoyMjoels ot it 1\
Priya. Eivou emiong duvatdv va moovotaobel uxpot
Pabuov (<50 xupird exarootd) owpopoayia, eite evdo-
Pooyyxi elte eviog ™S oUELY YOS ROTd T OLAQHRELD TNG
AVOEOPNONG, EVA OTavimg eivon emtiong duvatdv va o
QOVOLOODEL OULUOUETOTVEVUAOVLO®.

H epmerplor pog omwd m yMon g totohoynig fero-
vag Ty tehevtaio dietio €yxetton ot ueydn evouotn-
ola yLo ) Oudyvoon oarogldmoeng otadiov I, dmov to
Pooyyorupednd Exmhupat kow oL duePoyyrés Progieg
elvaw ouvBwg apvnurée. "Exouv pehem el ouyrerol-
uéva 20 aobeveic, nvplng veapol evilxeg, pe dioryvo-
onny emrvyio mg uebédov mepimov 50%. Emuthonég
xatd T duadaoia dev magovoidotnray. Ot ovyyoa-
@elg €yovv emiong mapamooet (adnpootevta dedoug-
va) Ot rord ™V Tex VI Proyiog pe totohoyur feddva,
1 010N AETTTOV TOAYELOOWAY VA TOEYEL ETUTAEOV OTOL-
BepdmTa 010 PROYY00XROTLO, dOHVTAC WG EEMTEQIRAS
xndepdvag, ETol ote va xabiotaton evyepéoteon 1 dio-
dog ¢ Perdvac Oud Tov TOMUATOS TGS TOOKE(OC.

SuvomTind, av xow 1 dleBviig eumelio oo T xoon
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Zynua 5. Teyvixdj Tov eBelovorov Pijya (intentional cough
method).

™G TEYVIRNC Elval TeQLopLouévn, Bewpeital ot B %a-
BiepmBel oto uéMOV ¢ wa EETOON QOVTIVAS YLoL T
0TadL0TT0 Mo TV fRoYy0YEVOUS ®apxrivoy. Emniong d0-
varou v Oemen el eE€Taom avagpopdc® yio ) dudyve-
on oaprogdnoewg otadinv I xou 11, Aeugpouatog, xa-
B¢ %o GAL®V ROTAOTACEWV TTOV TTEOVOLALOVY TaBo-
Loyl amd To pecoBmedxiLo, ue amoTéheouo va odMyn-
Bovue o™V eAATTWON TG VALY %G YL LECOBMQEAROOKO-
mon. Téhog, 600V apod o€ TTEQLPEQLROUS GLOVS, pati-
veTa mOavAg 0 TEQLOQLOUAS TG YONONG TV AETTHOV UE-
TOAMRAV PELOVAV IOV HIOOVV GVOV RUTTAQOAOYIXG VAL-
%0, UE TV €QAOUOYY] €(TE TV EVEUTEQWY TAALOTIXWV
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Zynua 6. Teyvinrj tng emapijs ue to tolywua, (hub against the
wall method).

PeLOVAOV -TTOV EYOVV GUOS TO UELOVEXTNUOL THG UY) OXLOL-
YOOPHOENS TOUS KOTA TV ORTVOOROTN O - E(TE EVQUTE-
0OV UETOAMAWY BEAOVAIV, TTOV OOIMS UELOVEXTOUV AGY®
™G AVEAOTIXOTNTAS TOVG. 2TO €YYUS UEMAOV aVOUEVE-
TOL 1) OVTLXOTAOTOON 08 ONUavTLRG Babud g axtvo-
OROTNONG UE TN XN 0N EVOOOROTLRMY VITEQNXNTLRGIV TE-
VIRV RO 10N AOYLOOV VO TTEQLYQAQPOVTOL OL TOWTES
OYMUATONOQRPES (patterns) meQLpeQraV PBAABWV TOU
TVEUUOVOL, OTIMG OVTES ATTELXOVICOVTOL (1€ TOUG VTTEQT]-
YOUG ROTA TV POOYYOORATNON).

SUMMARY

Techniques of transbronchial needle aspiration and transbronchial needle biopsy

Zervas E., Panagou P.

Pulmonary Dept., 401 Army General Hospital, Athens, Greece

The role of fine-gauge (21,22-gauge) transbronchial needle aspiration (TBNA) in obtaining cytology
specimen through flexible bronchoscope (FB) is well established. Indications extend from staging of
bronchogenic carcinoma to diagnosis of bronchogenic cyst. However, the procedure is associated with
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certain limitations. These limitations do not exist with histological examination of the tissue obtained
from the mediastinum or hilar areas using histology needle 19G through FB (TBNB). The first studies
using this technique report good results, without complications in the majority of patients. Although
current technology manufactured the system of needles to penetrate the tracheobronchial wall easily,
problems sometimes occur. Therefore a combination of simple techniques, which are described below,
is often necessary for a successful procedure. The overall diagnostic yield of TBNB by histology needle
ranged from 52% to 72% in several studies. Furthermore, when histology was combined with cytology
(flush specimen), the sensitivity increased to 86%. Even though the experience with TBNB is limited,
we believe that it carries a great potential for acceptance as a routine staging procedure for broncho-
genic carcinoma. It may become a procedure of choice for condition such as type I and 11 sarcoidosis,
lymphoma, and other conditions presenting with mediastinal involvement, thereby limiting the need
for mediastinoscopy. Pneumon 2001, 14(2): 118-125

Key words: Transbronchial needle aspiration (TBNA), transbronchial needle biopsy (TBNB), and

bronchoscopy
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IIEPIAHWH. O pn exepfatinds pnyovirog aeQLopog X0noLuo-
moieiton Ta tedevraio yoovia wiaitega o MEG, yia v avtipe-
TOMLON TG OEEING OVUTVEVOTIXIG UVETAQXELNS, LE GTOYO TNV
ATOPLY T1)G OLETOMIVOOG XL TOV ETLTAOXROV TNG. LXOTOG T1)G
RELETNS ElVOL 1) EXTIUNON TNG OUVATOTNTAS UVTILETATLONG TNG
oEelag avamvevoTIXNG averdgrelag ne pn) exepfating pnyovizo
GEQLOLLO O€ mveVpovoroyuxt) ®hviri. Xe 21 aoOeveig, 16 pe oEeia
VITEQRUTVIAT) UVOTTVEVOTIXT) UVETAQELN XOL 0EEMOGN (0pddw A) oL
5 ne vwoEvyovayuxi) avamvevotiv averdoxea (ondda B), eqag-
pootnre un emepfotinds pnyoviros aepopdg pe ovorevy) BiPAP
ILE GTOYO TNV ATOPUYN TNS dLeoOMVOOoNS %ol T Pedtioon tav
Pa0,, PaCO, xo1 tov pH. Xe 12 ao0eveig g opddog A ferriodn-
xe 1 Pa0, (awo 45,18 mmHg o¢ 62,8+10,5 mmHg, p<0,001) n
PaCO, (amo 83,5+15,4 o€ 65,7+11,4mmHg, p<0,001) o droo-
000nxe 1 oEémon (pH amé 7,25+0,04 oe 7,37%0,06, p<0,001).
Lrovg 5 aobeveig g opddog B fehtidOnxe n PaO, (awd 35,4+6,5
o€ 63,6x7,3 mmHg) vré tn ovoxevr. Téooegis aoBeveig Tng opd-
dag A dwunopiotnrav oty MEO. Ov deg x0110mMs Tg GLOREVIIS
fitav 48,9+35,7 won 90,8+£46,7 nav oL nuégeg voonieiag frav
11,3£9,1 »on 14,8+8,2 avtiototya yia 115 dvo opddes Tov aobe-
vav. O pn exepfatindg pnyovirdg aeQLopnds PToQEL Vo EQAQUO-
OTEL 0E TVEVROVOLOYIXT ®AVixY] 0TIV avVTIULETATION TG Poordg
oEeiag avamvevotivig averdoreras. Idwaitega otovg aobeveig pe
0EEl0, AVOTVEVOTIXY AVETAQRELN OO YQOVLO, TVEVROVIXY] VOO0
(dmog o€ €Eagon tng XAIl), fondd oty diogbwon g avomvev-
oTIRNG 0EEMOTNG, ATOPUXQUVOVTUS TNV UVAY®1 T1)S SlasoMivaons.
IIvevuwv 2001, 14 (2): 126-132
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EIZArQrH

O un Emeppotindg Mnyovirdg Aepiouds (iEMA)
elvou €vag TEOOg U OVIXIS UTOOTIHOLENS TS CVOLTTVOYG
TOV £QAQUOCETAL YIS eVOOTOMYELOXY dLoomMvewon.
Ta tehevtaio yodvia xENOoLomoLE e GAO RO TEQLOOO-
TEQO YLOL TNV CVTLUETATTLON TNG OEEL0G OVOTVEVOTIRIG
OVETAQRELOS OTTO ALAPOQES QUTiES, Ue oD amoTeLéopat-
TOL G TTEOS TV UELMON TOV YEOVOU VOONAEIOS KO TOV
ETUITAOROV CUYRQUTLXA. UE TV ETEUPOTLAI] UNYCLVLRY] VTTO-
oTolEN ™ avamvors. H uébodog etvau diaitepa yom-
Olu1 0TOVS NMKRLOUEVOVS aoBEVE(S ue avomvevoTnyg
QVETTAQUELQL, YLOL TNV ATTOPUYT] TWV GUECMV 1] OTWTEQWV
VOUVOV TG SLLOWAVOONGS RO TG ETEUPOTLRNG UMY CL-
VIHG uooTiEIENS ™S avartvorg. Idlaitepa otoug aode-
veic ue XAII now vregramviny avomvevoTit avendo-
%ELOL, UELDVEL TNV TEBaVOTNTOL OLomAVwong xow T Bvy-
opdtra eve PeEATIVOVTOL ROrEOTEOOEOR OL TTEOT-
mobEoeis yio empimon®.

OL meQLoOOTEQES PEAETES YLOL TNV OTOTEAEOUALTIHG-
™ra Mg epaouoyisc uNEMA omy avipuetammon mg
0Eelag avamvevoTirig aveTAQUELNS €XOUV YIVEL OTIG
MEB® evo) Mydtepeg €xovv dieEayBel oe nhvinéc. Ao
I Myeg awTég nehéteg paivetan n duvatdmTo eQauo-
i Tov unEMA ext6c ME®, e eEloov »ahd amotehé-
OMLOITOL KO Y MQIG UEYAAT EQYOLOLOXY ETLPAQUVOT TOV VO-
ONAEVTIXOY TTQOOWTIXOTV*.

Z%0mOS ™S LEAETNS ElVOUL 1] TTAQOVOTOLON TMV QTOTE -
LEOUATOV EQAQUOYNS TG W1 ETEUPOTIRIG WYOVIRIG
VTOOTHOENS TG AVOTIVONG, OTNV OVTLUETHLON TG
0Ee 0 avOmVEVOTLXRY G AVETTAQUELOS, OE TIVEVUUOVOLOYL-
1 ®Mvirt]. Ao 600 yvopitovpe glvor 1 TEWT Qoed
OV TOEOVOLALCETOL OTNY eEMMVIXY] BLAoyapiol avdho-
1 weLétn epaopoyns ™me uebddov e ovoxevr BiPAP,
OTNV CVTLUETWITLON TS OEE OIS AVOTTVEVOTIRNG OVETTAQ-
HELOG.

A>OENEIX

H pehém mepihapPdver aobeveis pe OEeio Avormtvev-
ouxn Averdoxera (OAA) tomov I zow I1, wov dramopi-
omray and 1o Tujua Exerydvrov Ieguotamnav tou
Tevinov epipepeianol Noooropeiov "T. Tamwaviro-
Adov", ot B” TIvevpovohoyunn ®hvixi, ®otd TG YEVIXES
eQnueQieg Tov voooxopueiov o€ yoovixo didotyua 9 un-
v (Iavovdglog-Zemrépfotog 1999). Kotrrjora epoaopo-
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viig Tov unEMA yio v OAA tomov I vjrav n wopgovoia
avamvevotrng oEéwong ue tuy pH <7,30 xow o my
timov I 1 faoid avBextiny voEuyovaiuia. Kotriolo
QTOXAELOUOU MTAV 1) TTEQOVOT0 CULUOOUVOUKRIS 0LlOTA-
BeL0g now RWOUOTOG.

Eixool évac aobeveis, 13 dvopeg naw 8 yuvaixreg,
xwolomzrav avdroyo ue my T mg PaO, g PaCO,
xaw pH g106d0v, og opdda A: oEelo vegramviny (To-
mov II) avamvevotny avendoxreia, 16 aoBevei ue y06-
VLOL TIVEUOVLXY VOO0, o opdda B: oEela vto&uyovou-
wxy (timov I) avovevotin averdorera, S aobeveic, 4
AOY® EXTETOUEVNS TTVEVUOVIOLS RO EVOLS UE YOOVLOL KOO~
duomn] avemdoxeLa.

To yeEorTELOTLRA TOV A0OEVAV, ) ROTACTOON KoL
ROTNYOQIOL VITOREIEVNS VOGOV alvovTal 0ToV Tmivoma 1.

ME©OAOX

Xonowomouifnre ovoxevy mopoyris dupaoixic Oe-
g mieong (BiPAP Respironics, Quandum Healthdy-
ne, DC Bennett) ue o 1 owvootopartix udoxa (Re-
spironics 1} Miraze ResMed). Ov ovoxevég awtég didouvv
Betun mieom omv eLomvori/exmvon (dipaowny), Exouv
duvardmra euBwong apBpoy avamvodv (S/T timog
Aettovpylag) 1 Syt (S Timog Aertovyiag) xow T duvord-
o eUBuong mg ewonvevonryg (IPAP), aveEdotnta
and v exstvevotin ieon (EPAP). To mpoowmind g
2rAvirng etvon eE0RELMUEVO UE TN XOY|ON TV CUOKEVHY
AUtV 10O KONOLULOTOLOVVTOL OO KOO YLOL T UN)-
YOV VTOOTHOLEY TS OVOTTVOTG OTO O7TiTL 0€ 000 vels
LLE YQOVLOL CVATTVEVOTLRI] OVETTAQHELC®.

Hivaxag 1. Xapaxtnoiotixd xat UeQixés mETELS aeQimy ai-
Uarog twv acbevav, mo s epaguoyrc BiPAP

Tvmos avamvevorixic
AVETAQHELAS Tomog 11 Tomog 1
Néoog XAIl/AMo: 9/7  Tlvevpovie/
Alho: 4/1
ApBudc aobevav 16 5
Diho (dvdpeciyuvaineq) 11/5 2/3
Hhwxia () 72,6£6 65+10,1
PO, mmHg 44.9+78 35,4+4
PCO, mmHg 80,9£14,6 36,6%6,5
pH 7,25x0,04 7,47x0,07

Xop6vio oEvyovobepameio 8 -
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OvméoeLs (ELOTVEVOTIRY, EXTTVEVOTLXY ) OTY) OUOREVN]
ovButomxav Pripa-pripa, ue maparorovtnon tov Sa0,
(mohund o&vpetpo Critikon Johnson, Nelcor Puritan
Bennett), tov otndv onuelov zat pe pétonon tov oe-
olov atparog. Emiong yio v telnn 0Buion tov mié-
0gmV yonolomomOnray o evoeiEelg artd v e1dwnn ev-
OWUATOUEVY 006V TWV CUOREVHDV, TOU OVATTVEGUEVOY
dynov (Vt), tov yodvou ewonvoric/exmvors (I/E), s ava-
nvevonnng ovyvomrog (RR) xow g péyomg pong tov
aoBevoig umd T ovoxewj BiPAP.

Ouvmigoers ot ovoxew dyoav orté: IPAP 6-8 cmH. O,
EPAP 2-4 cmH, O »ow vvpdvonzav: IPAP 10-20 cmH,O
o EPAP 2-6 cmH,O. H awi&non tov miéoewv fitav ota-
duaen, avd 2 cmH, O moaima g IPAP o petd. mg EPAP,
avAAOYOL [IE T OTOTEAE OILOLTOL TV UETOTOEMV, TNV OVO-
1] RO TN OUVEQYALOTC TWV 0LOOEVMV [LE TN CUORELT).

[TagdAnho xoonyON®e POOUAKEVTIRG QYY)
(Booyxodiaotaktind, dtoventird, avuifimon) zar O,. H
xooynon O, €ywe oto wixhwpua g ovoxevrc BiPAP
ue €dwd vmodoyéa 1 otg vrodoyEs g udorag. Ot
aoBeveic evBappuvovtay yio tn ouveyy epaouoy unE-
MA g moiTeg 2 HPES OV ATOTELOVV TO RQIOLUO YQOVL-
%0 dLdoTHOL YL0L T GUVEYLON TS TROOTAOE 0SS,

O u/EMA egapudotnue Tig mowreg NUEQES 1600
%otd T SLAQUELL TS NUEQUS GO0 %alL T VUXRTOL e Olat-
OTUOTOL SLOKOTTG YL T AN QOOUARMY, TEOPNS 1] Ve-
00U %o Y10, T uotroBegameia, 0tn ouvEyELDL e T Pel-
T{mom ™ ratdoTaong oty dudoxrela TG VUxTOG, WEYOL
v oy amodEopevon.

Extynitnrav ov tuég twv PaO,, PaCO,, pH pe v
epaopoyy IEMA dpeoa g 2 mowteg )Qeg ®aL Ot
OUVEYELD, OL MEES YONONS ™S ovorewnic BiPAP nou 1
dudorera voomheiog twv aobevav. Emtuyrs éxpoon Bew-
ononxe n Pertiwon g xatdotaong 10 TEOTO 200
epapuoys BiPAP, ue amogpuyn mg dtoomhjvmong xou
uetapoeds ot ME® xawn emifioon.

H otomotin extiumon twv ammoteheopdrmv €ywve te
Y1101 Tov Aoytoprov axétov SPSS student version 6.0
for Windows pe eqpappoyn tov paired t test xon tov Pear-
son correlation coefficient.

AMNOTEAEZMATA

Aenaentd ao0eveic (80,9%) Peltiaddnnav xow asmo-
deouevtray amd ™ xorion WEMA xatd ) dudoneia

MNEYMQN Teuxog 20, Touog 140¢, Mdiog - Auyouotog 2001

g voonheiog tovs. Téooeoig aobeveis (19%) petagpep-

Onnay ot MEG yuo v eqapuoy emeufortinol unya-

vixot aeptopov. Ou Adyol amotvylag frav 1 un avoy

NG EQAQUOYHS TS Wdoxag o 3 aobevels xaw 1 aduva-

wio amoPoiic twv exrpioewy og €vav aoBevij. ‘Olot ot

aoBeveic empPinoay.

1. OEeio veQromVInY] OVOTVEVOTIRI] OVETAQUELDL 1]
0Eel0l avOvEVOTIRI] OVETTAQXELD, OE EO0LPOS YOOVLOG
(ondda A): AenaéE aoBevels ue nhxio and 67-73
¢t elyav vroxelpevn vooo: XAII 10, Kvpoorohin-
on 2, Néoo Kivnuxov Nevowva 1, uetd TB 1, Yrooe-
owopud/Tayvoagnio 2. Ovméoelg ot ovoxrevr BIPAP
ovOuiomrav: TIPAP 15,8+1,6 cmH,O, EPAP
5,09£0,8 cmH, 0. Xopnymnxe ovyyeovas O, og pon
3-7 I/min amwd ™V €dxn vTodoy Tov ®URADUOTOG
ovvdeong me pdorag, wote Sa0, > 90%. Téooepig
amd Tovg aobevels (2 pe XAl 1 moyvoaprio-vmooe-
owopd o 1 petd TB avamvevoting avemdoxeLa) ue-
Tapéotnxav oty ME® 1o mpdto dimpo g epappo-
i unNEMA Aym emdeivwong g »atdoteong Toug.
Z1ovg vdhotmovg 12 aobevels oto mpwTo dimwpo vitd
unEMA, Behtiabnrav n PaO, amd 45,1+8,07 mmHg
oe 62,8+10,5 mmHg »ow 1o pH and 7,25%0,04 o¢
7,37+0,06 (p<0,001). o idwo didomua n PaCO,
uelnnure oo 83,5+15,4 mmHg o¢ 65,7+11,4 mmHg
(p<0,001). To 6ivoro TV mEAV EQPUQUOYNS THG OV-
oxevig BiPAP tav 48,9+35,7 wpeg nou oL quEQeg
voonhelog 11,3+9,1.

2. OEgio vtoEuyovaLuLzy avastveVOTIXY OVETAQXELC,
(oudda B): Ou5 aobeveic, nhniog amd 58-82 €, i
xaov aoid emipovn vroEuyovoupia, eEoutiog yooviag
raedomiis avemdorerag (1 vregixag) o exteTo-
uévng vevpoviog (4 péong nhriog). OvaoBevelc pe
TIVEVROVIQL, SLOKOUIOTNXOV OTNY RMVIXI] OO ET0IQ-
yLod voooxopeio emeld] elyov emPoaonuévn ava-
TIVEVOTIAY AELTOVQYIOL KOl OEV TOQOVOLOLOOY RMVLRY|
Peltimon pe mv aywyrj ov eiye xoonynOe.
Ovmiéoeig otig ovorevég BiPAP dev elyav drapopd

At oTES ™S opddag A, ahhd 1 o1} Tov 0EVYGVOU fTay

ueyahvreon (8-16 1/min) yiam drarjonon SaO, > 90%.

Yn6 iMEMA Behtiibnue  PaO, and 35,4 +4mmHg o¢

63,6+7,3 mmHg. H PaCO, nav pH dev magovoiooov

a&ohoyn petaforn. O ovvolxég deg YOS ™S ov-
onevng BiPAP vjtav 90,8 £46,7 mpeg xow oL nuées voon-
hetog 14+8,2.
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O aoBevels pe vTeEramvIXY OVOTVEVOTLY OVETTAQ-
AELOL TOQOVOTOIONY dpeoa peydin etimon oto pH »ow
Mydteen ahhd otamotind onuoavtixy ot PaCO, pe my
epapuoyn uEMA. H Behtioon otig pepuég méoelg
aepimv afpartog xaw oto pH duartnonfnxav uéyol xow my
€E0d0 TV aoBevav (ITivaxrag 2). O uég Tov agplinv
atparog eE6d0v elvan vd Mpym O* o porj 1-3 I/min.

O aoBevels pe vroEuyovauixy avomvevoTny ove-
ndonelo. magovoiaoay Pertinon oty PaO, ywols on-
uovtiey petaforr tov pH nawmg PaCO,, uéyor myv €Eo-
86 Tovg, 6mmg aiveton otov mivaxa 2 (oL TES aepinv
aipomog eE6d0v eivau xmois Mjym O,). Kavévag amd tovg
aoBeveic autovg O yoeldoT*E ETEUPATIRG UNYOVIRG
aeowopud oe MEG. Ou nuépeg voonieiog frav ehapod
TEQLOOOTEQES OE OYEDN LE TOVG CLODEVE(S [1E VITEQRATVL-
%Y AVATTVEVOTIXNY AVETAQUELDL, YWOIG OTATLOTIRG ONICL-
vour dLapod, EVa 0L MEES YOONGS TS CUOKREVHS 1TOV
onpavtrd tepuoodtepeg (p<0,05, Iivoxag 2). ITapd ™
dL0pod ™S SLAUELOS EPAOUOYIHG UETAEY TV dU0 Oud-
dwv, dev FoEBNrE OLOYETION TWV MOV XOYONG Ue KoM
o TIG TOQAUETOOUS TOU UETEY BNy,

2YZHTHZH

H oEeio avamvevotinn avemdoxelo eite oo €5apon
YOOVLOGS TVEVUOVIXYG VOOOU €Te atd dAAn cutoroyia,
elvou ovyvn outior eLoaryyng aoBevov OTig TVEUIOVOAO-
YHES UMVIES. € OLOUETEC TEQUTTWOELS Y OELALETO ETTEN-
Pomxy] vz VTOOTHELEY THS CVOTTVOTIS, TTOU TOALES
oQég elvan dvoxrolo va vhomomBel, eite Aoym ™G ue-
YAANg nhriog Tmv aoBevav elte Moym €vdeLog ®AVoV
otic ME®.

Ta aroteléopard poag delyvouv 6Tt 0 un emepupott-
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OGS U aVIHOS ALEQLOUAS UTOQEL VO xoNoLomotn 0l ouro-
TEAEOUOTLAAL OTLG TTVEVUOVOAOYIXES HMVIRES YLOL TNV CLVTL-
UETAOTLON TG OEECLC OVOTTVEVOTIRNG OLVETTAQRELOS, LOLCLL-
TEQOL OTOVG QLOOEVE(S e X OOVLOL ETPAQUVON TNG CLVOTTVED-
onxig Aertovgyiag xow peydin nhric. OvaoBeveig ov-
TG TG ®aTyoQies Polorovran ouvnBws v XEAOVLOL OE-
YOVODEQOITED RO 1) ETEUPOTLXY UNYAVIRI] VITOOTHOLEN
G OVATTVONS, OTOV BOIOHOVTOL OF RQIOLUY ROTAOTOON
amd €Eapomn g vooov, ouvodeveton atd ueydin Bvnot-
uoTTaL, ue avaloyn aEnomn Tov ®60Toug VOonAEiog ®ou
UE ONUOVTLRES ETUTTMOELS OTNV OVOTTVEVOTLRY] AELTOVQ-
vio porpompdfeopa’® . H mapapovii twv aobevay ov-
1)V otig ME® glvou ouviiBog pomod pe avoryroio oh-
LES POQEC T OLEVEQYELDL TOOLYELOOTOUIOG RO OTUCLVTL-
%€¢ emmhonég (honwEeLs, natoxAlioeis v.Am. ), Tov emt-
Pagivouv v dueon xan porompdfeoun Tedyvmon
TOVG. ZTIG TEQUITMOELS OUTEG, 1) EYROLOY EQAQUOYT UN
ETEUPATIRIS UNYOVIXIS VITOOTIHOLENG TG CLVOTTVONG, (OLi-
VETOL OTL TAEOVEUTEL O€ GUYXQLON UE TOV ETEUPOTUG Un)-
YOVIHO OLEQLOUG OMAGL RO UE TN POOUOKEVTLRY Oy WYY,
Touhdyotov Yo tovg aobeveic pe XAIL, wg mog Tig
NUEQES VOONAELOIS RO TNV EVOOVOCOXOUELOXY BYNOLUG-
mram’“.

OvaoBeveic pag, irav peyding nhxiog, ewdurd avrol
e vreromviry avamvevotny averdouneto (>70 )
mov apovoialay oofapn oEéwon (pH<7,3) row nata-
rpdmon CO, (PaCO,;: 65-109 mmHg), mopdhnha pe my
vro&uyovauuia. H peltiwon tg avamvevotinis oEém-
ONG 070 TEMTO ALGOTNUOL TG EPAOUOYNG TS OUOREVNG
BiPAP, anétpeye ™ petagopd ot ME® oty mheto-
Ymeio v aobevav. O 4 aobeveic mov dev maovoia-
oav pertioon omv oEémon (ragapovii pH <7,3) dev
elyav dapopd mg mpog Ty Nhxric 1 ™) PaoitnTa TS

Ilivarag 2. Aépta aiparog, boes xorjons BiPAP xau nuéoes voonleiags aobevav wow, vao unEMA xai watd v éE0do

Oudda A (n=12)

Oudda B (n=5)

"Evaoén 2 doeg "Eodoc "Evaoén 2 boes "Eodoc
PO, mmHg 451£8,0%*  62,8+10,5**  66,5+13,4** 35,4+4 63,6+7,3%* 63,3+12,1
PCO, mmHg 83,5£154%* 65, 7x11,4%*  52,8+92%* 36,6+6,5 36,1+£3,3# 36,5+ 1,4#
pH 7,25+0,04*%*  737+0,06%*  7,43+0,03** 7,47+0,07 7,47+0,04#  7,46+0,01#
"Qoeg yorong 48,9x35,7e 90,8+46,7e
Hupépeg voonheiog 11,3£9,1# 14,8+8,2#
**p <0,001, e p <0.05, # p:ns

ZuvBrirneg Miyng PO,, PCO,: évagtn yxwois O,, 2 dpeg: vd BiPAP xar O,, €£0d0g: oudda A e O, potj 1-2 lit/min, opdda B yweis O,
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aEywig ®hvinic emdvag. Ou autieg yio v amotvyio
g epapuoyrc WEMA otovg 4 aoBeveis ™g mowmg
opddac frav n dvoaveEio ™ pdoxag xon n duorohio
amoPoMg TV exxQIOEMV, TOV glvar ouyve oAU
Y10 ToVg 000eveic autic g xatnyopiag. Avtd pall pe
TNV TOQOVOt0L TTvEVpOviag Bempeiton emPaguvtindg mo-
odyovrag omv emtuyy €xpaon g epaouoyis unE-
MA!"®2, Kavévag ommd toug aobeveic mg mewtg opd-
dac dev elye evpruaTa TVEVROVIOS, 1) RATAOTOON TOUS
opwg frav Paoid, ®abag n whetoyneio Toug Hrav ot
ouvveyt Pooyyodiaotohtiry orymyn xow 8 Td YEOVLDL OEV-
yovoBepameio, ywolg va pmogovue vo xabopioovue v
TOLOTNTA TS MC QOGS TIG CUVONRES EPAQUOYTG.

Koutijoto emrvyiog g uebdov oty oEelo vepra-
VXY AVOTTVEVOTIRY avemdoueld, Bempeital 1 dueon
Pektimon Tov pH eve) onpavix] mrwon mg PaCO, ep-
qaviteton aQySTeQ HETA TO TOWTO d{WQEO EPAQUOYNC.
Tig uetaporés avtéc mapatnonoaue otovg 12 aobeveig
s onddag A. H agywn tyur tov pH dev elvon amaryo-
QEVTIXY] YL TNV EVAIQEN EQUOUOYIS TG UM ETEUPOTLANG
UNOVIXIS VITOOTHOENS TG aVaTTVONiS, oV OEV LoYUOVY
0L XQUTHOLCL ATOXAELONOY, avtiBeta dev amotehel Loyv-
00 XQLTHOLO YLOL TV GUEON KOW TQOOEXTIRI] EVOLQEN TG
dadunaciog vabwg o aobeveic ue pH <7,30 €xouv pe-
yoiTepeg mBavOTTES OmoTUY oG o UeYarUTEQ EV-
dovoooxropetox Bvnodtra amd tovg aodevels e
pH> 7,30>*!". H mapdMnin xoeriynon O, eivou amoi-
oaimm ywa ™ BeAtioon mg PaO, v omoia pmoet va
yivel pe peyahiteon aopdielo oe VYNAES QOES YIS Tov
rivduvo emdeivwong ™mg oE€wong, ®abwg o aeQLouds
elvou peyahitepog v ™) ovoxrevi.

v 0Ee o VTOEVYOVALULZY CVOTTVEVOTLXY OVETTAQ-
AELOL OO EXTETOUEVY TTVEVHOVIQL 1) AALES RATAOTAOELS
atd GyvooTtn outio, ahAd pe emnivouvn yot Conj ava-
TVeVoTIRY] QUOYEQELCL RO ETLUOVY) UTTOEVYOVALIICL O ()
emeUPoTrog unyavirog aeolopds fondd ot Petivon
NS AVTOAACLYIS TV CLEQTV KO TG HMVIRNGS EXGVOS D,
O aoBeveic pag pue exteTapévn vevpovio, iyov onua-
VLY VToSuYyovauio tov de feltinbnure amoteheopartt-
%A wad T ovveyy xoeriynon O, ue Tig ouvOrjreg aiEn-
ong mg FiO, mov pmopovv va xonoomombotv omyv
v (ndoxo Venturit exavelonvonic). H epaopoym
g ovoxevic BiPAP aiEnoe mv oEuydvamon xou maod
TIG TEQLOOGTEQES QES EPAOUOYNG, OEV YQELAOTN®E EL-
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oaywyq oe ME® yia navévay amd toug aodeveic.

To xorioLo QaEUOYNS U ETEUPATIZOV Unyavivoy
aeQLOPOU, dev elval 0TeQEGTUTTO Y10 TG dUO ROt YOQlES
™G avarTvevoTirg averdorelac. Baowés mpotmobéoelg
EUVOIXES YLo TV EXPaiom elvan n yo1iyoon €vaoEn xouwn
€ynaon aELOAGYN oM ™S SUVATATNTAS CUVEQYULOTOS TWV
aoBevav. "Etol yoeldleton 1oooyy %o reQaxohoton-
on Twv aoBevaV 0To TEMTO LAOTNUA TG EPAQUOYNG,
reitea xad To mpaite. 24mpa. H dueon epoouoym tov
un emepuforTinol unyavizol 0EQLOIOY €XEL S ATOTENE-
OJCL TY) YOIYOQ1 CVOLOTQOQY THG OVATTVEVOTIRYG OEE -
ong o ™) Petinon mg roTdotaong oty Thetoyngio:
10V a0fevav'®’, O cuvolrdg xodvog TG eQUOUOYIS
Tov unEMA dev elvon dedopévog ovte pmoget va. moo-
2000010TEl, MG OL (DQES YO1ONG UELDVOVTOL UE TV OTOL-
Bepomoinom mg rardotaong Tov aobevous. Ot dvo opd-
dec TV aoBevav pag elyav duapod 0to YGVo Ye1oNg
Tov un EMA alhd dev PoéBnure ouoyEtion Twv mpav Yot
oNg Ue nopd amd TS TAQAUETQOUS OV UeTEOnrav
(PaCO,, PaO, now pH).

Ounuépeg voonheiog Tmv acBevav €xovv oyxéon ue
TO OLXOVOULXG ®GOTOG IOV BemE T MySTEQO Y10t TOVG
aofevels mov avripuetwmiCovron ue un emepponnd un-
Yovird aeLoud xou d¢ xoedlovron voonieio oe MEO,
6mov 0 ®60T0¢ eivan cwENuévo'!. Xoeldleton vo vdo-
EOUV OYETHES OUYRQUTIHES UEAETES KO OTY YOQOL UOLS,
YO TV EXTIUNOY TOU OLXOVOLKOU OPEAOUS Ot TV
eaOUOY ™S teBGdOV 0TaL ALAPOQC: VOOOROUELOHA T -
uato. Epmelgind umogovpe va extipjooupue Ot oL pé-
o€ voonheiog tmv aoBevav pog, dev Eemeovouy onua-
vTrd T ouvnOlopévn dudorera voonheiog Tov aobevaov
LE yodvia Tdomon.

O un emepPomnds pnyaviros aeLopos, eivon pébo-
dog eUmohn xou aopahis Lo peydin xotnyopio code-
vav. Xpeldleton Gpmg otevy Tapaxoloinon tov aobe-
VI} %0TA TO TEMTO ALACTNUOL OAAG RO TLS TQOTES NUEQES
YLt T YO YOO OVTLUETALON TuYOV vmotoomc. Emi-
mhEov 1 eEotrelmon U TIG OVOREVES RO 1) EXTTALIOEVON)
Gyt LGVO TOL LOTELROU AL %O TOV VOO AEVTIXOU TTQ0-
OOmXOU EIVOL OTTELQOLTYTY YLOL T YVHON TV SUVOTOTH-
TOV %O TOV ELORDV QUOLLIOEMY TWV GUOKEVHV TTOV [TTO-
QOUV VOL YONOLUOTO 00TV RO YLCL TH O0OTH 0ELOAGYNON)
O TALQAXOAOVON 0N TOV 0oBEVOUS YL TNV £yROLEN KoL
QITOTELEOUOTLXY] EQAOUOYY.
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SUMMARY

Non-invasive mechanical ventilation in acute respiratory failure. Application in a Pulmonary
Department with a bi-level positive airway pressure (BiPAP) device

Tsara V., Serasli E., Chatzivlassiou P., Konstantinides J., Christaki P.
2nd Pulmonary Dpt. "G. Papanikolaou" General Hospital, Thessaloniki, Greece

Non-invasive mechanical ventilation (NIMV') has been recently applied to patients with acute respira-

tory failure (ARF) complicating chronic pulmonary disease or other medical disorders mainly in ICUs.

This study aims at evaluating the efficacy of NIMV in patients with ARF in a Pulmonary Department
of a general hospital. Twenty-one patients with hypercapnic respiratory failure (Group A, 16 pts) or
hypoxaemic respiratory failure (Group B, 5 pts) were treated with NIMV via a nasal or facial mask
connected to a BiPAP ventilatory device, in order to avoid intubation and improve gas exchange. In 21

patients of group A, PaO , improved (from 45,18 t0 62,8 10,5 mmHg, p<0,001), PaCO, decreased
(from 83,5+ 15,410 65,7+ 11,4 mmHg, p <0,001) and pH improved (from 7,25%0,04 to 7,37 0,06,

p<0,001). Four patients failed to improve and were transferred to the ICU in order to receive invasive
mechanical ventilation. PaO , improved in all patients of group B (from 35,6 £6,5 t0 63,6 7,3 mmHg
under NIMV). None of them needed invasive mechanical ventilation. The mean duration of NIMV
was 48,9%35,7h in group A versus 90,8+46,7h in group B. The mean length of hospitalization was
11,3+9,1 and 14,8+8,2 days respectively. NIMV could be introduced in every day clinical practice in
the treatment of ARF in a Pulmonary Department. Especially in cases of acute exacerbations of chronic

respiratory insufficiency as in COPD, it can reduce the need of intubation and subsequent invasive
mechanical ventilation. Pneumon 2001, 14 (2): 126-132
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Key words: Acute respiratory failure, non-invasive ventilation, bi-level positive airway pressure.
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Kavikq Merém

2vvifflereg vmvov poitTdy 0TI OLdpxELa
NG EEETATTIXIG TTEQLOOOV

M. Mndora,

2. Zyica,

E. Mapaokdkng,
N. T{avdkng,

N. Ziogdkag

Epyaompto “Yrvou kat Mveupovoloyikd Turpa Mav/
uou Kpritng

NéEeig kAe1d1d: ZuviiBeleg unvou, diatapayEg
umvou, QoITNTES, EEETAOTIKI MEPi0dOG

ANAnAoypagia:

2Xia 2oiq, latpdg, NMveupovohoyikr KAk Ma-
veruomuako Nogokopeio 71110 HpdkAeto, Kpn-
m, TnA. 81 392 433, Fax: 81 542 650, E-mail:
sschiza@her.forthnet.gr

H epyaoia mapehipn atig 08.03.2000 kat eykpi-
Bnke oV TEAKT| TS HOPPN TPOS dnuoaieuon
ot1g 06.07.2001

ITEPIAHWH. Ta tehevtaia yovio EXOTNHOVIXG EVOLAQPEQOV T~
QOVOLATOUV 0L PeELETES TOV YVOU %L 1) XATAVOUT) TOV 0T1) dLde-
%€L0, TOV 24000V, T®oMOg TNG MEAETNG 1TAV 1) XATAYQUPY TOV
ouvnaidv vvov tav gortnTov latouxrg otn dudgxrern g eEe-
taotixig mwepLodov. ‘Eva egotnpatoroyio 14 ggotijoeov xa
0QLaLoV dLayRdppaTog Yavov cupmAneddnxe oe xadnuegivii fdon
ano 493 qortntég latouxng, TEO %ol ®aTd T1) dLdQxELd TOV eEETA-
ageav. To viro amotéhesay 202 qortntég von 291 orrritoLeg pé-
ong nhxiog 22,9+1,87 (x+SD), mov @oLTOVGaY 0TO TEATO OG TO
60 €10g omovdV g latouxng Xyols Tov Iavemotnuiov Koi-
™. H péon dudgxera Poadivov vvov mgo tov eEetdocav frav
7,21+1,02 dpeg, eved ®oxd 115 eEetdaeg frav 6,14+0,63 moes, oto-
Twotnd onpovid pewopévy (p<0,001). Exiong otatiotizd on-
povTry OLapoQd ERQAvIoE ®aL 1) OQ. EVOQENS VUXTEQLYOY VTVOU
ov oty mEo eEeTaotivi meiodo frav 1,29%1,21 to moowi, evd
natd v eEetaotinn frav 02,28+0.58 (p<0,02). O doeg perérng
mowv Tig eEerdoelg frav 3,45+1,63 ,eved perd avEndnrav oe
5,98+2,02 dpeg (p<0,001). Xe 36% tav nuegdv meo eEeTaoTINGG
oL gorTnTég avépegav Ot EvimBav vvnhioa zatd TV aQUmIVIoY)
®aL T1) OLdQXELD TG UEQAS, EVE XOTd TNV EEETATTIXY] TEQI0OO TO
1000070 avENONxre o€ 44% (p<0,003). Katd tn dudgrern tov eEe-
TACEWVY 1) NEGT OLAQXELD VTVOU TOV (POLTITAOV PELDVETAL, EVA 1)
£vagEn Tov Peadivov vmvov petotiferar o€ mAEoV TEOYMENUEVES
TOMIVEG DOES UL TEQITOV OTIS MOEG PEQES TG EEETAOTIXNIG me-
0L000V 0L PoLTNTEG, OTAV UPUAVIGOVTAL, 0L00dvVOVTaL ROVQUONE-
VoL LUNTEQUONATIRG, OL EEETATELS EMNEEATOVV TIS OUVIOELES
vrtvov Tov govtntav. Ilveduwy 2001, 14 (2): 133-138

EIZAMQrH

Meydho emompovize evOLOpEQOV TOROVOLATOUY TaL TEAEVTADL YOO~
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VLOL O UEAETES TOV VIIVOU %CLL 1) XOTOVOWT] TOV 0T OLdQ-
%ELOL TOV ELXOOLTETOAMOOV. ATTG T UEYOL TOQO dESOUE-
V0L ONUOVTLXG QOO 0TV OLOYLTEXTOVIXY %OLL TTOLGTITOL TOV
Umvov malCouv: (o) N nhria, (B) to @uko, (Y) ) cwpatt-
*1} ROLYPUYLRY VYELDL TOV 0TGUOV, (9) oL daoTOLOTNTES
0V (600 *0VTd OTOV Umvo elvan), (&) To meQLdAlov
mov Cel o oL ouvOxeg dlaflmong xot oL SLaTEoPIRES
ouvij0eLeg (aTavainom payntov, TOToU ®ow LOPEIVOD-
YWV TOTHV 10 TOL Ytvov) ™.

Elvaw yvootd, du »otaotdoels dyyovg 1ot EViaong
eTNEEALOVY aEVNTLXRA TNV VYLEWY] TOL Urtvou'* 12, Mehé-
TEC Y10 TIG OV BELeC Vrtvou ToudLodv 1600 ®atd ™) Oudo-
%ELOLTNG OYOMKIIS TEQLGDOV, GO0 KO TWV ALAXOTAV, EDEL-
Eav O1apopEg oTg ouviBeLeg Tov Umvou netail twv do
TV YEoVIRMY TEQLEdMV. Ot ouviiBeLeg Tov Brvou Tmv
QOLTNTAV %ATw a6 eWdMES ouvOreg dyyovs, 6mtwg &i-
vau 1) eEetaotin mepiodog, €xouv pehe0el ehdyiota
uéyot orfjuepa!®, H mapovoo uehétn oxomo €xel my
ROTOYQOPY TOV GUVNOELDV VIvou T gottntayy lotot-
#jg Tov Mavemomuiov Kortng moo »rou xatd m dudo-
AELOL TNG EEETAOTIRYG TEQLGOOV OTE VO dromiotwhouv
TOAVES DLOPOQES OTNY VYLELVY] RO KALTAVOLT] TOV VIIVOU
UeTaEU Twv &0 meQLEdwV.

MEGOAOZ - YAIKO

Zmv tuyouomouévn uehétn duavepnommray 600 Evru-
7o, OVMAEYONray 504 naw Telnd aElohoynOnray ta de-
dopéva amd 493 pormnrtég Tatowrrig Tov Mav/uiov Koy-
NG TTOV £{) 0LV CUUTANQDOEL T EVTUTTOL OWOTA ML OVVO-
hov 732 eyyeyoauuévov gormtdv (67,3%). Ta dropa
avtd gortovoav omd To 1o péyol 1o 60 £€10g 0TOVOWY,
202 (41%) virav avdeg #an 291 (59%) yuvalneg pe péon
nhnia 22,9+1,8 (x+SD) now BMI péoa otig guotohoyt-
#ég Tuég (Mivaxag 1). Zroug gormtég dravepunjnue €vrv-
7O TOL TEQLEYE ROBNUEQVS 24mQE0 didyQOouuaL VItvou
no0wg raw 14 gowmioelg mov agpopovoav cuvyiOeLeg
UITVOU TMV GUYRERQLUEVV NUEQWV, ROBWS RO OTOLYE(OL
TOOTOV KO TOLGTNTOS CoMG. AVOATIXGTEQC. OL (POLTNTES
€MOETE VoL CUWTANQWOOVY CLELOUNTLXA TOV CLELOUG WOV
UEAETNG, TV ROTAVAAWON TS TOOGTNTAS OAXOOA HalL
rapeivng, TLig ouviBeLeg o Tov Vrvou (dudfaoua Ao-
yoteyvirmv iy, tapaxoroinon miedpaong x.Ar.),
mBavY e oN ayXOMVTLXAV, SLEYEQTIXAV 1] VTIVAY WYV
(POLOUARMV, TO XOOVO UETAED ROTAXAMONG HOU ELEVONG TOV
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Hivaxag 1. Anuoyoapuxd yagaxtnroiotixd.

dvdo Swuarind fdeog Méon nhinia
(kgr) (yrs=SD)

Avdpeg 78 + 14 229 + 1,8
Tuvainec 64 =13
Zivolo 493
"Et0c amovddv Aptuog poitnray

A 79 (16%)

B 92 (19%)

r 65 (13%)

A 91 (18%)

E 76 (16%)

2T 90 (18%)

UTTVOU, v elyov eQLAATES, av QoydMEay, av EvimBay Ee-
200Q0L0TOL KOTA TNV OLQUITVLON, OV TTOQOVOLOCOY VITvY)-
Mo rowd T dudxeLo me NUEQS 1} Tov dLaPAoUaTOS Xo
1€hog av 1tav uépa eE€taons. To évrumo ovpminomvo-
OV %0ONUEQLVA YL0L OUVOMXO drdotyua 6 BOouddmv:
T0€1G EPOOUAIES OO TG EEETAOTINIS TEQLODOV RO TOELS
Pdouddes zatd ™ didoxela ™G EEETAOTLXRYG TTEQLGOOU
Tov louviov. AxohovBNoe GUAOYI| TV EVTUTTWY KoLl ETTE-
Eepyaoio tovg. Yrohoylomxe 1) oo EVaEns o dudo-
%€L0, ueonueQLavot xan Peadivou vmvov. To amotehé-
OLLOLTOL TTQOVOLATOVTOL WS PEOES TES (X) * piat oTobe-
o1} andxhion (SD) xaw aErohoyrnxray otamotind ue
uéBodo tov student t test yio Levyn derypdrov o xau
%atd ™) Oudorela Twv eEETA0EMV, TOOO OTO OUVOAO TOV
delyparog 600 row avdhoya e To QUAO. ZTOTLOTLXA OY-
uovtrég BempniOnrav pnetafolrés dtav to p<0,05.

AMNOTEAEZMATA

Ta amoteléopara xon 1 OTOTLOTRY OVAAVOT] TOVG
naovotdlovran otov Iivoxra 2. Etatiotind onpavtikg
duapopd (p<0.05) mapovoicoay TE00EQLS ad TIG oL
0CUETEOVE TTOV peleTOMxay. 210 oyrjua 1 mapovotdlo-
vrou 1 uéon didpreLo Tov foadivou zow Tov LEONUEQLOL-
voU Umtvov, xaBdg xat 1) olxy] dudoreLa Tov Umvov 0To
24000 TEO %o ®aTd T OLdxeLe TV eEETAoEMV. Aval-
Avtiedtepa n uéon dudoxrera fadivol Umvou pewnbnxe
and 7,21x1,02 dpeg moo eEetaonryg oe 6,14 +0,63 hpeg
rard v egetaotn tepiodo (p<0.0014). H évapEn tov
Poadivov vmvou petatédnxe amd 01,29+01,21 .. oo
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Ilivaxag 2. AnoteAéouara
E&etaotin mepiodog IIPO META p
Audorera foadivot vrvou 721 + 1,02 6,14 = 0,63 <0,001
“EvapEn foadivot vmvou 01,29 m.u. + 01,21 02,28 .. + 01,18 <0,02
Audorera perémg (h) 345+ 1,63 5,98 = 2,02 <0,001
Yrvnhia (% tov nuepmv) 36 44 <0,003
Audorera peonuelovoy vavov (min) 35 32 0,1
ApBudg napeivolywv motav/muéoo 1,63 1,76 0,45
ABudc arxnoorolymy Totavmuéoa 0,5 0,5 0,75
Awdfaopa oLy Tov ¥ITvo 0,2 0,17 0,15
Tnhedpaon moLy Tov vrvo 0,41 0,33 0,5
Min péyot v €hevon Tov ¥avou 8,5 9 0,3
Equdhteg 0,38 0,24 0,6
Aiobnua Eenovpaong xatd Ty agumvion 0,6 0,52 0,3
Ay vrvayoydv, SLEYEQTIRMY, NOEWOTIXOV QaQUAXOV (% QoLTnTdV) 2 3 0,7
eEetaotnnic otig 02,28 +00,58 .. ®owd ) didorerd g — =

, , , , " Il Bpadivog UTrvog
(p<0.032). O tpeg nuepoag peréme avEronxay and Epconuepiavos omvog| |
3,45+1,94 dpec Moo eEeTaoTirg, o€ 5,89+2,02 hpeg o) CIouvohikég dTrvog

dudprera Tov eEetdoemv. TEhog, To alobnua xémwong
2OTA TV ALQUITVLON TR0 TMV EEETACEWY OTTOVTATOL OTO
36% TV NUEQEV, EVH ROTA TV EEETOOTLVY QVEQYETOL
010 44% avtav (p<0.035).

211G TOQAUETQOUS TTOV CLPOQOVV TV VITVNALLL XOTdl
T SLdQHELC TG UEQALS, TV RATOVAAWOY) OAROON XOUL %Ot
QEIVNG, T AjYm LEYEQTXRAV, OLYYOAVTLXEV, UTTVOLY YDV
QOOUARMV, TY) SuoXOAL EVOENS UTVOU, TOUS EQLAATES,
T0 QOYOM TS %aBMG %o T dLAQRELD, EVOLQEN %aL OUYVO-
TNTOL TOV PEOUEQLAVOU Umtvou dev PREBNre oTaToTrd
onuavtiry dwaopd (p<0.05). Avdivon Shov Tov mo-
QOUETQMV QVALOYCL e TO U0, atédeLEe OTL dev vdo-
YOUV OTOTLOTLHA ONUOVTIXES DLOPOQES NETOEY POLTNTHV
HOL POLTNTOLDV.

2YZHTHzH

Ta amoteléoparto g uehétng avmic amodexviouy,
6un péom SLdrELa TOL BAdVOU VITIVOU HELHVETOL OO
7,21 h v mepiodo mowv i eEetdoeg, o€ 6,14 h vatd ™)
dudorelo Ty eEETAoEMV %o e(voL CUUQWVE E TYES TTOV
Pogtnray o dhhes perétec™ 5, H eEetaomny mepiodog
amotehel ®TAOTOON QVENUEVNS EVTOONG, AYXOUS XOL
meELoQLopoy Tov eAevBeQov yodvou. Ot polTTeg mEo-
*€WEVOL va avtameEEADoVV, meplopiCouv ) didoxeLa
OV fRadvou Toug Urvov. ZTny aovoo. ele) dev PoE-

wpseg
o N A o o

[ L

mpo KaTd mpo KaTd mpo KaTd

2pjua 1. Aidoneia dmvou.

Onray dLopoEc 0TV TORAUETQO CVTY| OE OYEON UE TO
@Uho, 0 avtiBeon pe dAAeg OV TAEOVOLATOUV L V-
VO{XES VOL ROLUOUVTOU MYOTEQES WPES 0Tt TOLG Avdpec™.

H opa évapEng tov foadivoy vmvou petatiBeton
TEQIIOL oL QO 0YOTEQX KaTA TS EEETATELS O OYEOM
ue avmiv o Tov eEetdogmv. H tui g mapauétoov
20TA TNV Q000 TTO TG EEETAOTIRIG DLOPEQEL LT TL-
uéc Ay pehetav!*B, Te pehém oe moudid 10 - 14 ety
oL 0peg €vapEng Umvou rupaivoviow amd 22.00 uéyot
23.00 now oTig dLoromES ov dev VITAQYEL TO AYXOG VLo
10 OYoMel0 TOpaTNQETOU RABVOTEENON OTNV DO EVOQ-
Enc. Ze puehém mov mparyparomonjdnxe o Egnpovg
uaBntég dramotddnxe to avtiBeto xou ToQoTnEON®E
%aBVOTEENOM TG OGS EVOIRENS TOV fRadivor Urtvou amtd
11,12 tig abnueowvég oe 11,44 ta Zaffaroniprana mov
rrav uépeg ehetiBeeg, ywols voypedoels”. Kdt avd-
Loyo avagépetan xow o AN ueAET o€ yeviro minbu-
O UETAED NUeQWY e rou Xweis voypewoets”. "Eyet
napamonBet, ot oty EAAO0 AGYm TV %oy ouv-
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OOV 2oL TOV ROWVWVIRGY OUVNOELDY 1) OC EVALRENS
TOU BRatdLVOU UIIVOU TTQOIYUCLTOTIOLE (TOLL TTLO TTQMLVES (DQES
and ot ovppaivel o ywpes TS Popelag Evpwmng ot
Aueowriic. Ze pehétn mov dieEnyn oto yevird minbu-
oud mg Korjmg, poébnxre 6t 10 27,7% tov deiypatog
elye woa EvapEng Poadvot vmvou petd tig 2.00 .S,
Zmv mopovoa ueAET, mBavaTeQN 1) PETABEDN TS HEOS
€vapEng Poadivot vrvou xatd Ty eEetaoTivg meiodo
yiveTow Yo vor eEUmOETHOEL TLS ENUEVES OVAYRES YLOL
uerém).

H dudorero g peréme avEdveton onuovtind rotd
™ dudorera g eEetaotivic oo 3,45 mpeg ot 5,89 wpeg,
ATOTELEOUOL AVALUEVOUEVO AOYW TMV CVENUEVOV OLTTCLL-
THOEWV. 210 ONWELD UTO TEETEL VAL TOVLOTEL, GTL OL (POL-
TNTES XU RO TEO EEETAOTIRNG TTEQLGAOV TEIVOUV VOl
QLPLEQWVOUV OLOXETES MOES YLaL SLAPOONCL.

Sromotird onuovTrt dlopod 1o Xou ®otd T OLdo-
AELOL TG EEETAOTIXIG TAQOVOLALEL TO alloBnua ®OTMmONG
xatd v mowwij €yepon. ITpo twv eEetdoemv oto 36%
TOV NUEQUWY AVAPEQETOUL KOTIMON KOTA TNV TQWLVY] £Y€Q-
om, Ve ®atd TV EEETOOTIRI| TO TOOOOTO OTO OVEQYE-
o 010 44%, YEYOVOS TOV CUUPMVEL RO UE TN WEAETY
1oV Shur - Fen Gan, 6mov 10 64% twv podntav avogé-
QOUV avemaExY] Urvo o 1o 46,5% nommon ™.

H petwon g dudoxrerog Tov feadivol Bavou xot n
UETATOTLON TOV O€ TTLO TQMIVES MQES, KO OL CVENUEVES
VITOYQEMOELS AGY®W TEQLOTOTEQWV MMV dletfAouatog,
duauoroyovv ) onuavtiky ciENON 0TO TOCOOTS TWV
NUEQWV UE aloOMUO ROTOONG ROTA TV EYEQON.

[Mopd T1g oTOToTHA ONUAVTIRES dLAPOQES OTLS TToL-
QCUETOOVS TTOV OVOIPEQOM® ALY, OEV VITAQYOVV OVOLOLOTL-
%€C oALOLyEC IOV vaL emnEedlouy onuovTivd Toug BLoho-
yroug QuBoUs Twv gortntmyv. Mo mbavy eErjynom yio
TO (POLVOUEVO QTS Vo 1) LOLOLTEQATNTAL TTOV €)EL TO
mdyoaupe oovdwv g latouriic Zyohjg tov Iav/uiov
Konmg mov mepihapfdver voyoewtivég Topamoiovdi-
oeLg pafnudtomv, Toddoug ratd T SLAQXELL TOV £TOVG
%0 TO OVOTNUOL TWV ®UXAWY OTTOVOWMV 1OV CUVBETOLY €var
QUTOLLTNTIXO TTQOYQOUUACL KO OVAYRATOUV TOVS (POLTNTES
va. pehetovv xatd ) dudorera Ghov Tov eEajvov. I'’
a6 T0 AGYO 0L ALY EG TTOV TTOLQOTNOOUVTOL KOl OYETE-
Covtau pe to feadive Umvo, Ty wea EVARENS VITvou ol
v vyl xatd T dudoxrea g nuépag de Bewpou-
VIO ONUAVTLLES Y100 TN St TV oLt Tav.

Mn otatiotnd onpuovtizEg duopoEs PoEtnay otg
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VTOAOLITES TOQAUETOOVS TTOU EEETATTNRAY.

H xoravdimon rageivng xow alxoolotymv motov
de paiveton va emnoedletar onuovtxd avriBeto ue pe-
Aém tov Shur - Fen Gau, émov mopatnpeiton oogig
avEnon tovg. H péon tywi rotavdiwong roagé (1,62
rop€dec/muéoa mo rat 1,76 napédec/muéoa notd v
eEetaotny) mov Peétnrav ot uelém avty de diopé-
€L oo TES 0To YeVIrRG TAnBuoud (1.6 napédeg/mué-
00) 141718,

H y0Mon dteyeoTinayv, oy OMTIRMY ROL VTTVOLY YOV
QaOUARMV TN XeoVIxY TeE{0d0 dteEarywyng ™G neréng
elvan eEaupeTird meQLOQLOUEVH. MAvo mévte polTnTég
EXOVOLY (010N VTTVOLY YWY POOUAXRMV YLeL lit 1j 000 o-
0€¢ nou OERATOEIS POLTNTES - EVIER OIS TOVS OTTOIOVG
1w eQYaCOUEVOL - YONOLOTOMOaLY Yia: uie: -0 oQES
dieyeptind pdopoxa. ITibavii Exjynon tov younAov mo-
000700 TG TeEOVoNS UELETNG OmOTEAE( TO YEYOVOS OTL
Ehapav LEQOG VEQ Ko VYL ATOUOL ROl GTLT) XQOVIXY TTE-
ol0d0¢ TV TELHV Efdouddmv e eEetaotinng mbavov
elvou TohD Poaryelor Lo v SnuoveyioeL Ty avayxn yLo
™ Y0101 TETOLWV POQUAKMY.

AVENUEVQ TOOOOTA 0T Y001 TETOLOV OUOLY EYOVV
avapepBet oe €gnpoug pe xodvia EMhenym Vmvou xrow
EXOEONUOOUEVN VItvnhion ®oTd T dudorela TS Nué-
o048,

H dvonohio évapng vmvov oty mepovoo pelét de
qaiveton vo emnoedletol and v eEetaotnn, avtiBeta
e UeAETES IOV avaPEQOUV duoROMIDL EVARENS UTVOU O€
UoONTES nou 08 GUVAQTNON UE TO PUAO xow TNV Nhario!* !,
[MiBavd n x6mmon omd Tig aENUEVES MEES UEAETC, 1)
oyetrn nelomon mg dudoxrelag Tov feadivou Umvou 1ol
1 UETATOTLON TNS HEOS EVOEETS TOV 0lQYGTEQT TNV TTaL-
oovoa perétn vo avtiotaBuiCouv To dyyog Tov aroTe-
A&l nou Tov ®UpLo TadyovTa Suorohag EVARENS UTvou.

O equddteg epgaviCovron og yaunAdTeQo 10600Td
At avTd AWV PELETOV LE TAQOUOLES NAMRLOKES OG-
dec yevinou mAnBuouoy, 6ITov T TOCOO0TA AVEQYOVTOL
uéyot nou 010 29,2%".

To poyalntd d¢ paivetol vo emneedleTon amd Ty
eEetaotin, agov amd 5,6% mEo maQovoLdleTal og
5,11% »ord ) didoxela g eEeTaoTinic, T0000TO ap-
%eTd YOUNAS o€ oEom ue 1o 18,5% mov Poédnue ot pe-
AT e pobnTée, abs xow o€ PEAETY OTO YEVIRO TAN-
Buopd me Korjmne!* 102, ThiBavdv owtd va ogeihetar oto
uotohoywrd BMI, ) veaipn nAtzic ®ow TV TeQLOQLOUE-
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V1] X0 0N OAROGA RO VTTVOLY YOV QOOUGRWY TMV QOLTH-
TV TOV CUUUETELAY OTN HEAET.

Téhog, 1 dudoxeLe TOV LEoNUEQLOVOU VITVOU TTOQOL-
uéver otafer] (35 min o xou 31 min xowd ) dudoneLa
e eEetaonnng). H tun avm etvon cpretd younhdteon
oo ™) péon dudpxrera 107 min mov Poébnue o€ perém
o010 yevird whnBuoud g Korjmg, émov gaiveton 6t o
UEONUEQLAVOS UTVOG OF YWQES UE UECOYELOMO *ALUOL
amotelel otabepn ovviBeia Tov TAnBuouov e, TTbovij
eEiymon YV awtd {omg etvou n veapr] nhrio twv eEeta-
o00€vtmv portnTav *aw 0 Peyarog alBuds vroyeew-
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OEMV OV €X0UV OTNV TEQRI0O0 TG TALEOVOOS UEAETNC.
Emniong €yet foebel 611 0 peonuepravdg vmvog Pehti-
VEL TV aTGd00N *aiL TNV TEOO00Y1], TOQAYOVTIES OOl
oaitToug yio Tig eEetdoets”.

Svpmegaouanrd, 1 eEetaonxy mepiodog mov ya-
ooxoiCetol ad avENUEVES avAYRES KO AY)YOC, ETL-
d0d 0TV CYLTERTOVIXI] ROL OTNY ROTOVOWI] TOV UTVOU
TOV QOLTNTOV ®0Td TN dLdoreLa Tov 24mEov, TEQLOQ(-
Covtag ™) OLd®eLd TOV %O UETAOETOVTOS TNV (D0 EVaQ-
Eric Tov pe amotéheopa aiEnon Tov T0000TOU ROTW-
ONg ®aTd TNV APURVLON).

SUMMARY
Sleep habits of students during the examination period
Basta M., Schiza S., Paraskakis E., Tzanakis N., Siafakas N.
Sleep Laboratory and Pulmonary Department, University of Crete, Greece

Sleep studies and distribution of sleep during the day arouse high scientific interest. The aim of the
study was to record the sleep habits of medical students of the University of Crete before and during the
examination period. A questionnaire consisting of 14 questions and a 24 - hour daily diagram was
daily filled by 493 medical students before and during the examination period. The students attended
from the first to the fifth year of the medical studies, and 202 were male and 291 female. Four param-
eters were statistically significant (p <0.05). The mean duration of night sleep was reduced from
7.21%1.02 h before the examination to 6. 14x0.63 during the examination period (p <0.001). The bed
time was delayed from 1.29+01.21 a.m. before the examination to 02.28+00.58 a.m. (p <0.02). The
hours of daily study were increased from 3.45 % 1.63 hours before the examinations to 5.98+2.02 hours
during the examinations (p <0.001). Feeling sleepy during the day was increased from 36% of the
days before the exams to 44% of the days during them (p <0.003). During the examination period
mean duration of the students sleep was reduced, while bed time was delayed and students report
tiredness at awakening in almost half of the days of this period. In conclusion examinations seem to
effect the sleep habits of the students. Pneumon 2001, 14 (2): 133-138

Key words: Sleep habits, sleep disturbances, students, examination period
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Kavikq Merém

TleguopLonog s exmvevoTixig porg »ata
THY X#OQ0L00VOTVEVOTIXI] 00XIUO0I0, XOTWDOEDS
0¢ Q00eVEiG 1E GOQHOEI0OTN %Ol OF VYIES HAQTVOES

A. NanmapixaAdmoulog’,
Z. Navag?,

E. MouAiov?,

A. ZapakopAi?,

B. AiovugomnouAou’,

0. Kunipiavou?,

A. ZakeAapiov?,

E. Kwotadnpa',

I'. TpakomouAog',

X. Pouooog?

10n Mveupovoloyikr KAvikii Noaokopeiou Noanud-
Twv Owpakog ABnvav, 2Movdda Noanudtwv Owpa-
Ko¢ & KAwikn Evtatikng Oepaneiag EBvikol kal Ka-
nodlotplakol Maverugmpiou

NEEEIC KAEIBIG: ZapKoEidwan, Goknon, avakay-
Pn, NEPIOPIOPOG TG EKMVEUOTIKIAG porg, ava-
NVEUOTIKI anokpion

AAnAoypaoia:

A. Narnapiardmourog, 10n MveupovoAoyikn KAL-
vikr) Nogokopeiou Noonpdtwv 0wpakog ABnvav,
Meooyeiwv 152, 11527 ABnva, TnA.: 7778611/
Eowt.1451

H epyaaia mapeAreon otig 28.08.2000 kat eykpi-
Bnke oV TEAKT| NS POPEN TPOC dnuoadieuan
ot 06.07.2001

IIEPIAHWH. H dvomvota ®zai 1 pLELOREVT avoyy 0TNV %00
amotelovy ouvii0eLg vhvirég exdnAioels o€ aodeveis pue cagroei-
dmon. xomdg g egyuoing avtiig HTav 1 degevvnon g ava-
AVEVOTIRIG ATOXQLOTG XL TG XLVITIXNG TOV 0EVYOVOU %aTd T1)
néyotn xagdroavamvevotixy doxwpacio xonnoeng (KAAK) o
a00¢eveig pe oogroeldmon xar vyLeig pagTvees. Meletiinxav 39
dadoynol ao0eveig pe cagroeidnon xa 11 vyieis paorvees, Tov
vrepriOnoav oe péyotn KAAK o€ zvuhiopevo taante. Yroloyi-
00nxe  péNoT xoTavdloon o§uyovov (VO,uey) wow n xhion tng
ROUTUM)S #ATAVAA®OTG TOV 0EVYOVOV X0Td TNV TOOLUY QAo TG
ovaxapuyng (#Aion-VO,/t). T t dawtiotwon Tov wegLogLopoy
g exmvevotig goris (IIEP) xatd tnv doxnon yonowomorion-
%€ 1] ROUTUAN QO1]G-0YXOV OE GG LLE TNV RUUTUAN HEYIOTOV QOO
noepiog. Katd t péyiotn xonoon magatnerdnxe IEP oto 53%
TOV 000eVAV pe 00Qxr0eldMaN, TOV 1jTav aveEdoTNTY TOV OTAdiOV
TG VooV %au TN Begameing e x0QTIR0ELON) EVED OEV TAQUTNON-
Onxe oe ravévay amd Tovg vyiels pagruees (p<0.001). H VO, uey,
1) OVORTVEVOTIXY] EPEDQELD %ATA TO UEYLOTO TIG ROTWONG XL 1)
zhion VO /t, atovg aobeveis pe oagroeidwon 1rav orationnog
ONUAVTIXRG YOUNAOTEQES A0 EXELVES TOV VYLV HOQTVQOV
(23,0%6,0 ml/kg/min vs 34,5+7,6 p<0,001,28+17 vs 36 =12 p<0,05
nor 0,9+0,4 vs 1,1+0,6 p<0,05 avrioroiyng). Tuumegaopatind,
10 6edopéva ovtd ovupdailovy oty ®atavonon Tev todopuoto-
LOYIHAV PNYOVIORAY, TOV EVOEYOUEVOIS EVEOVTAL OTT) LELOUEVT)
avoyn GtV ®0TOC1), TOV TAQUTIQEITAL 0TOVS 0oOEVELS pe GaQ-
rogidwon. Ilvevuwy 2001, 14 (2): 139-146

EIZAMQrH

H caproeidwon elvol rolvovom otk vooogs dyvmoTtng atlohoyiog,
7oV evVTomiCeTon CUVIIBNG EVOODMOAKIXA RO OTTOVIOTEQNL OF AMAEC OVOITO-
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wxég Béoetg. Iabohoyxn rvnTri] TOU 0EVYGVOU Ko
QVOTTVEVOTLXY] OTTGXOLON %Ot TV doxnon ' €youy ava-
epBel oe aobeveic ue oaproeidwon. Metwpévn avoyn
otV ®Ommon €xeL avopep0el andpun now o aodevelc ue
(PUOLOLOYIXES TLS CUVNOELS AELTOVQYIXES TOQOUETOOUS
g avomvoric®. T tov xafopopd g pagimtog g
VOOOU 1) LETONON TV JELXTAOV TMV AELTOVQYIXMY TOQOL-
UETOWV TNG avatvolg awEdvel Ty gvanonoia, edv ot
UETONOELS YIVOUV %0Td T UEYLOTN KOQOLOVOTVEVOTLRY
donwpaoio rommoemg (KAAK) mapd rotd v noeuicr.
Emeldm 1600V 1) dtartoigoyn] ™S Uy evIRIG TOU TVEVIOVEL
G00V oL 1 dLoTeQayy TS AVTOAAYS TV CleQlmY ouo-
TEAOVV OToL)E(Dt TG TABOPUOLOAOYLRYG €X(PEOONS TNG
VOOOU, 1] XOQILOOVATVEVOTIXY OOXLUAOI0L ROTMOEWS
(KAAK) gaiveton amaaim yio tov axolpn xabogt-
OIS TG LELTOVQY RIS ROTAOTOONS YEVIRA KO THG TIVEL-
LOVLXNG TOOOPOANC €LOLXATEQC OTOUC 0loDEVE(S e 00-
ro€idwon’.

Zromdc ™G epyaolag avTig fraw 1 dteevvon g
CVOTTVEVOTIXYG QTOXQLONG OTNV ALOKRNOY KO 1] OUCYETL-
O1] TNG IE TNV RLVITTLAY TOV OEUYGVOU O€ 0l0BeVe(S (e oap-
%0€(0WON 1o VYLE(S LAQTVQEC.

A>OENEIX KAl MEGOAOZ

MehemOnrav 39 duadoywol aobeveis ue ooprosei-
dwon. H dudyvoon €yuve e ™V avevgeon Tov YOoxTY-
QLOTLXOU OCLOROELILROT RORRIOUOTOS e Proio Aepgpor-
déva, dépparog 1) daPfooyyrn, agol amoxheioOnrov
AMAOL XOXRLOUOTOON Voot

Aofeveig ue ovvumdyov véonua 1 aduvapio exte-
LMéoemg KAAK amoxheiotnray amd m uehétn. e dhovg
Tovg aofevels €yve axtivoypapio 0wpaxog, Aettovpyl-
%€C OORUALOTES TWV TVEVUGVAY, BOOYXORUYPEMIKOS Ex-
mhopa, aEovixy Topoypopic Bwooxog vymMic evxol-
VELOG, TOOOOLOQLOUOS TOV UETATOETTLXOU eVEUIOU TNG
ayyetotevoivng otov 006 (SACE), 1poodlogLopds tov
aofeotiov atparog oL ovpmv 24mpov. Metakl Twv
aofevav ue oaproeidmon 24 dev Emargvay xoud Bega-
nelo evad 15 vty vd zopTtiroeldy. Entong amd toug 39
aoBevels o 23 elyav QUOLOAOYIXES TIS oLVIBELS AgLTOVE-
yuég donpaoieg tov mvevpdvay (PFTs>75% moofh).
“Evdera vyieic eBehovtés ue guotoroywmny KAAK yio v
nhxio %o To EULO TOVS YENOLUOTOUBNRAY 1S NAQTU-
0€G. ZToV mivora 1 QaivovTa ToL OQaUTNOLOTIRG TV
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&0 opddwv.
AeITOUPYIKEG DOKIPUDIES TWV MVEUHOVWY

H ompouéronom xow n xopumiln ofg-6yrov €yive oe
rno0uoty B€on pe omEOUETEO ®AELOTOU RURADOUATOS
(Sensormedics) ovpgmva pe g odnyieg mg ATSE.

H duagutinj ieavémra (DLco) tmv mvevudvov pe-
11 ON®E ne ™ uEB0do ™S wag avastvoric’.

KapdloavanveuoTiK G0KIPAOIO KOTWOEWS

H xropdroavamvevotin doxipacio x0Tmoewng
(KAAK) éywve og nuhduevo tdmmra (Marquette Elec-
tronics 2000) xatd o mpwtdroiho Bruce 1j toomomow-
uévo Naughton. I'vétav xaraypagn avd Aemtd 12 HK-
TCoapuradv amorywyav pe xovon tov cvotijuotog MAX 1
(Marquette Electronics). M€tonom mg amoLomiig mLé-
0ewg Ywota 1d0e d00 Lemtd pe vdEAEYVELXG OUYHO-
UOLVOLETQO LE TTAQAAANAY GUVEYN ROTOYQOLPY) TOU KOQE-
OpoU TG CLUOOQALQIVNG 08 OEUIETEO. AUTOEXTIIIOY TOV
Pabuov g dvomvolag yvdtav pe T xeion g ®hiua-
xag Borg.

H naravdhmon tov oguydvov (VO,), n mogoywy
dio&etdiov (VCO,) xawm pon peterdnray pe m pebodo
aVaTTVON-0vOmTvoT] e Tov xataypagéon Vmax 229 (Se-
nsormedics) #ai 1) ¥A{OM TG HOUTUANG ROTOVAAWONG TOV
0Euyovou (#hion-VO,/t) xard mv modiun pdon mg avd-
raumg pe ™ xotron edxov hoyiowxov!, To ovotnua

Ilivaxag 1. Klwvind yapaxtyototixd 39 aobeviv ue oooxoei-
dwon ot 11 uagriowy

Aobeveig Mdotvoeg

mean =SD  mean = SD
Hhwxia (ém) 44=13 30£5%*
diro (Gvdpeg/yvvainec) 11/28 2/9
Ztaduo (0, L, I1, IIT) 0/7/18/14 ME
FEV, (% moofh.) 89+18 107+18**
FEV /FVC (%) 77+9 85x£6**
FVC (% moph.) 97x17 108%20
fb (avomvoég/min) (noeuiog) 21%5 19+3
DL, (% mof3h) 8927 99+20
Kapdiaxndg detntng (I/min/m?)  3,1x1,3 33+0,8
SpO, (%)base 97+1,9 99+0,3
SpO, (%)max 97+2.2 98+1

ME: un egapudoto, *:p<0,05, **: p<0,01, SpO,: nopeouds awo-
opaLeivng
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fraw fabuovopnuévo e TEATUIo AEQLO YVMOOTHG OUYXE-
VIQWOoNg TEw omd xdfe donwpacio. Ou petpnoets €yi-
vaw oty 60 B€om oLy, ®oTd ™) dLdoxELe TS AoXN-
ong xou 1oL teaTa. 10 Aemrtd uetd to méQag g doxiua-
otog, nod ™ pdon g avaropmg oe xodot B€on. ¢
Baow VO, Bemnifnxe 0 ngoog 600g TV @y mov
ueTonBnxrav yio do Aemrd mo g evapEews g doxL-
uaotag. €25 VO, uey Oemontnxe n péon tyu tov peton-
oemV oL Eyvay yuo. 20 sec Ty atd o TEAOS TS do%L-
uaoiag. O avaepdprog ovdds (AT) voroyioBnue e
uébodo V-slope' xow 1o ammotéheopa empefouddnxe pe
TOUTOYQOVY YOOPLXY TAQAOTOLON TOU CVOTTVEVOTIXOU
10oduvdpov yio. 1o dro&eidio (VE/VCO,) now 1o 0Evyo-
vo (VE/VO,) og oy€om e 1o ydvo.

H avamvevotinn amdoxlon vrohoyiobnxe wgn #hi-
on mg oxgong VE/VCO, amd mv €vapEn mg doxnong
€wg Tov avaedPlo ovdo (AT). H rapdiomi ooy ne-
TONON%E pe ™) nEB0OO TG CLOETUAIVIG.

KapmiAn pori¢-6yKou Kai IEPIOPICHOC TG EKMVEUOTI-
Kiig porig™*®

Koard o péyioro e KAAK o aoBevric1j o vywjg udo-
TVOOS EXTELOVOE UEYLOTN ELOTVEVOTLRI| TTQOOTAOELDL YLt
VoL %ATOOTEL dUvaT 1) TOTOBETON TS ROUTVANG Q0TG-
GY*OV ROTA TV GOXNOY ETAVED 0TI UEYLOTY KAUTTUAN
001|g-6YxOV, IOV £lyE noToryapel orTd v noepuio (Zym-
ua 1). ITepropLopnds g exmvevonnnic poris OeworiBnxe
GTaV 1) ROUTUAY QOYS-GYROU ROTA TNV AO%NOY) EQATTETO
™G UEYLOTNG ROUTUANG QONG-GYROV ROTd TV NOEEULN
(Exina.2).

ZTaTIoTIKA avaAuon

To amoteAéoparto Tapovotdovron wg HEON Ty ®ow
uéon amonhion. T-test o x* yonouuomorBnxay yuo ™
oUY%ELON PETAED TV OUAdOV.

ANOTEAEZMATA

Kard ) péywom rédmwon mapamennxe ITEP oto
53% twv aoBevav ue ooiproedmon, o fjtav aveEdot-
1 ToV 01ed oV TG VOO0V, £VA) OV mapatnoBnxe o xo-
vEvay amtd Toug vyLels pdotupeg (p<0,001) (Zyiua 3).

21ovg aobeveic pe 0aproedmon N HEYLOTN RoTaVA-
Awom 0Evydvou, n avamvevotky epedeio XoTd To Hé-
Y1010 TG %émwong %au 1 xhion VO /t jrav otamotineg
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ONUOVTLRA, YOUNAOTEQES OO EXEIVES TOV VLWV UALQTV-
owv (23,0+6,0 ml/kg/min vs 34,5+7,6 ml/kg/min,
p<0.001), (26%17 vs. 36+12, p<0.05), (0,9%0,4 vs
1,1£0,6 p<0,05 ) avriotoiywg (ITivaxag 2). O emutoha-
opdg tov ITEP fra emiong aveEdomrtog me Mjymg 1j un
AOQTIXOELOMY KOL TWV (PUOLOAOYLRAV 1] U1} AELTOVQY ROV
donpaouyy twv vevudvov (Iivoxeg 3, 4).

2YZHTHZH

Zmv gpyaoia avty ®oTd T0 PEYLOTO TS HOTWONG
TAQUTNENON1E TEQLOQLOUOS TNG EXTVEVOTIXNG QOT|G
(ITEP) 010 53% 100V aloBevarv e 60proeidmon, eve dev
oot Onre og naveévay amd Toug VYLE(S LAQTUQECS.

16-
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POH (Aitpa/dento)

OI'KOZ (Aitpa)
2ynua 1. a: Kapmidy Poijg-Oyxov wow amd tyy doxnon xatd
 foeun avamvorj (Tidal Breathing). : Méyioty xaumiiy
Porjg-oyxov (MFVL) swow amd myy doxnon. y: KaumAn Pors-
dyxov (Tidal Breathing) xatd T uéyioty xomwon. Aev maoa-
TNOELTAL TTEQLOQLOUOG TNG EXTIVEVOTINS QOT]G.



142
16-
12-
8-
—~ B
‘o
B4
2 ) Y
: / -
Q
£
< 0 a
: 7
S
=5
-4
-8

OI'KOZX (Aitpa)

Dynjua 2. a: Kaumvdn potfg-0yxov moww amd v doxnon xatd
v foeun avamvorj (Tidal Breathing). : Méyioty xaumiiy
Porjg-0yxov (MFVL) mow and v doxnon. v: Kaumidy eorjg-
dyxov (Tidal Breathing) xatd tn uéytorny xonwon. Ilagary-
QELTAL TIEQLOQIOUTS THG EXTTVEVOTIXIG QONG, 1) XOUTUAY Y EQd-
TTETAL TNG XAUTUANG B.

O emmohaoudg tov [TEP vitav exiong aveEdomrog g
MYMGS 1 U 20QTIROELOMV KOl TMV QUOLOLOYLXAY 1] N
LELTOVQYIHMY SORLUAOLDV TWV TVEVUGVWY. ZTOVS 0l00E-
VEIC e 00EXOEDMWON 1) UEYLOTY ROTAVAADOT OEVYGVOU,
1 AVOTVEVOTLXY EQEDQE (L %ATA TO UEYLOTO TNE KOTWONS
row 1) xhion-VO,/tritav otamotirms onuovtind, xounAo-
TEQES OO EXEIVES TV VYLDV HOOTUQWV.

H tdon mg véoou va mpoxalet Aettovpyirég duarta-
00y £ TOV TUTTOV TOV TEQLOQLOTLXOU GUVOQAUOU e arT-
TOUEVN EVOOTLXOTNTO EMLOXLALEL O€ peydro Babud v
TQOYUOTLXY €XTALON TS TOOOPOAS TV OLEQUYMYV.
Etvou Spwg whéov evpémg amodextd 6L n Teoofol) Tmv
WXQOV CLEQUY WYV aTOTELEL OTAOEQD YAQAKTNOLOTIRG
NG TveVUOVIXIS TEOoBoMg ot caproeidwon'’. O Le-
vison xauw ovv'® puehémoay 18 oaprogidinovs aobeveis

IINEYMQN Teuxog 20, Téuog 140, Mdiog - Auyouotog 2001
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ynjua 3. Emmolaouds tov TeQLoQionoy TG eXTVEVOTIXIG
001G ®aTd TNV dOXNON O VYIEIS UAQTVOES %Al Aobevels ue
oapxoeidmon, avdloya ue To aTddLo THE VOoou.

L€ (OLQOATNOLOTIXO TTEQLOQLOTIXG OUVOQONO %Ol dLoi-
OTMONY OTL 1) O0QROEIDWON, A6 POVY TS, aveEdQTNTL
a6 TO RATVIOUO, OUVOIEVSTOY Ot AELTOVQYIRES dLai-
TOQAYES TV aeQaywYmv. Ze o perétn 107 aobevov
ue ooproeidmon ov Harrison xouw ouv' avépepay 6t m
OUYVGTEQN AELTOVQYLXY Sl OV TTeLQOTn Y One
o 0 TEQLOQLOPAG TGS EXTTVEVOTIXRY|S QONiS. TO YeyOvig
Tl amodotnxe oty EAGTTWON TS OLAUETOOV TWV OE-
QOYWYWV OTTG RORXLDUATO ) LVadN LOTO HETTL ROt YR
artd Tovg PEAYXOUS %o TaL PEOYYLOAMaX.

H doxnon amotehet €vor amd to ToAG pn paopaxo-
Moywd un avocoroyird gpediopato mov umogovv v
TEOXOAECOUV 05E(L ATTOPQOEY TV OLEQUYWYWV OE 0LlobE-
velc pe doBua?. H évraon tov gouvouévou autoy oyeti-
Cetou pe 7o emimedo ™ PROYYHNG VITEQAVTIOQOOTLXG-
mrag (BYA)Z, mov eEaptdron amd my vorelievn phey-
uovii®. H BYA pmopei va amotelel €vav axoun mood-
yovTa, Tov umopel vo ovppetéyet otov ITEP. AvEnuévn
BYA éyer mapatonOel oto 50% twv cogrogdinmv
aobevav oto otddo I xow IT g véoov*. Ou Laitinen
xaw ovwv. B og frogieg fooyyixot Prevvoydvou o €xa-
vaw o€ 6 caproedirovs aobevels pe owEnuévn BY A omy
Lotapivy, Toparionoay dudpooug fabuovs PAAFNS oto
Pooyywro embjio, mov dev avevpEdnoay 0Toug VYLEiS
uaTupes. Zroug aobeveic avtoic 1 BYA vtav mogd-
HoLoL Ue T GuVIHBS ouvavtovuevy oe aobeveis ue Pooy-
Y6 dobpo. e mpdogatn pelém ov Oehrn ko ouv.”
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Ilivaxag 2. Aeixtes xap010avamvevoTixic JoxIUaTios XOTMOEWS 08 A0OEVEIS ue 0aox0eidwan xat vyIEis AQTVQEC.

Aobeveic ue oapxoeidwon Yyieig udorvoes

xxSD x=SD
ApBudc aobevayy 39 11
VO,uey (I/min) 1,8+0,6 2,1+04
VO,uey (ml/kg/min) 232+58 34,5£7,6%%*
VO,uey (% pred) 71+18 03+19***
AT (ml/kg/min) 18%6 23,6£5,5%*
Kagduomi ouyvdtnta (ogiyEeig/min) 165+18 184 £10***
f, (avomvo€c/min) peak 37+9 416
SpO, uey (%) 97+2 98=1
VE uey (I/min) 63,3178 75,2%15,9
Avamvevotuxn epedoeia (%) 28+17 36x12*
KhonVE/VCO, 28,740 26,0+3,1*
Khion VE/VO, 240%5,3 17,3£3,2%*
Khion HR/VO, 3,013 2,8+0,8
K\ion-VO,/t 0,9+0,4 1,1x0,6*
Kapduomde detntng (1/min/m?) 3,113 33+0,8

AT= anaerobic threshold (avaeodfiog ovddg), *: p<0,05, **: p<0,01, ***: p<0,001, Avanvevouxy egedoeio: (MVV-VEpeak/MVV)*100,
MVV=FEV *35

Tivaxag 3. Aeixtes xa0010avamvevoTings 00XIUAIOS XOTWDOEWS € GAQXO0ELOX0US ATOEVEIS UE 1] ywols Bepameia pe #0QTix0ELdT]f

Me xogtix0€d1f Xwoic #00Ti%0€L01]

1IEP Xwoic IIEP IIEP Xwolc IIEP

x=SD x*SD x*SD x+SD
ApBudg 10 5 7 17
Hhxia (x0) 51+12 37+8 45+11 4113
FEV (% mofh.) 82+21 99+15 84,320 96+12
FVC (% npopA.) 8719 104=22 99+21 99+11
FEV /FVC (%) e 82+5 71=8 81x6
fb (avamvoég/min) 22+3 23%5 22+6 205
VE nopeufog (I/min) 12+3.2 13,6x1,6 12,7£2,5 12+2,7
Avamvevotn epedoeio (%) 25,417 30,4x16 14,3£15,8 3215
VE pey (I/min) 51,47 72+4,2 66,5+12,6 67,2172
K\ion VE/VCO, 29+37 27,7%6,7 28,4%35 28,634
Khion VE/VO, 27+5 22,3%5,5 244+55 23%4.6
Khion HR/VO, 3,816 3411 2,5+1 3,1+1
VO, uey (% moop) 6119 6511 7415 73,6%15,3
VO, pey (I/min) 1,5%0,3 1,8+1,9 1,9%0,7 1,9%0,6
VO, uey (ml/kg/min) 17,234 232+5,7 23,653 255+42
AT (ml/kg/min) 12,8+38 16,7+2,8 19,6+8,3 18,6+54
Kapduaxn ovyvémra noeplog (ogutelg/min)  102+13 104£10 101£17 93+17
Kap. ouyv. pey (o@v&/min) 16117 176x12 163x14 17119
Kagd. delnt. (I/min/m?) 2,7+14 1,9+0,1 35+12 30,7

AT= anaerobic threshold (avaedBrog ovddg): p<0,01, ***: p<0,001, Avamvevonn epedoeic: (MVV-VEpeak/MVV)*100, MVV=FEV *35



144

MNEYMQN Teuxog 20, Touog 140¢, Mdiog - Auyouotog 2001

IIivaxag 4. Aeixtes xapdtoavamvevatixijc doxiuaoias xomboens o oagxoeidixovs acbeveis ue IEP xat ywoic IIEP xai ue

PFTs>75(%moopA).

IIEP Xwoic IIEP

x*xSD x*+SD
ApBude 12 11
Hhwxia (x0) 48+11 39+12
FEV, (% ngofh.) 85%19 9612
FVC (% moph.) 95+20 10019
FEV /FVC (%) 74x8 82+5
fb(avamvoég/min) 21+5 20+5
VE noepiag (I/min) 12,3+28 12+25
Avamvevotni epedeia (%) 22,617 32,3x16
VE pey (I/min) 60,316 68=18,3
Khion VE/VCO, 28,6%3,6 28,5+4,1
Khion VE/VO, 2558 22,8+45
Khion HR/VO, 313 3+1,2
VO, uey (% mooph) 72+19 T1£17
VO, pey (I/min) 1,8%0,6 1,9+0,6
VO, peak(ml/kg/min) 22+58 25%53
AT (ml/kg/min) 17,469 19+4,7
Kopdioxi ovyvdtnta noeuiog (ogiEeig/min) 10115 94+15
Kogduomi ovyvdmra peak (ogiEel/min) 162+17 169+18
Kapduomde deintng noeuiog (I/min/m?) 31,3 32+142

AT= anaerobic threshold (avaepdfiog ovddg): p<0,01, ***:p<0,001, Avamvevonux egedpeia: (MVV-VEpeak/MVV)*100, MVV=FEV,

*35

Porray avEnuévo apLBud neoToxVTTAWY 0To PEOYYO-
APeMOKO Exmhvpa oBeVAV ue 060r0edmOoM oL omoiot
nopovoialav BYA.

To 1000076 TV caproedwy aobevav pe ITEP
20TA TV AORNON YTOY TAEGUOLO TOCO 0TV OUddo Tov
o Vo oywyr] Le ROQTIXOELD] GO0V *aL oV oudda,
7oV deV 1Ty VTS XATOLOV ELOOVS arywYN. AUTO TLOVMS
VoL onpaivel 6tL e xoQTrogLd dev emnoedovy tov ITEP
%0TA TNV AOXNON KoL EVOEYOUEVMS KO GALES TAUQOUE-
TOOVG EAEYY OV TS avOveEVOTIXNG Aettovpyiag. To gv-
onpa ovtd CUUPVEL pe oonyovueveg perétec. O Bo-
usey %o ouv.” xatéAnEav 0to oupmEQuoua GTL 1) 00-
ROEOWON, YEVIRWG TEIVEL VOL TQOXROLET AELTOVQYIXRES OLat-
TORYES, oL avBioTavtol oty Begamelo Pe ROQTIROEL-
1. O Sharma xow ovv* pelémoay v mogeio aobevav
e 00EXOEdWOM, Ue 1 xig Bepamein pe xoQTIr0ELd,
YONOLUOTTOLOVTOG TIG AELTOVQYIRES OORIUALOTES TV TTVEV-
UOVOV, %o ROTEMEAY OTO CUUTEQOONOL OTL, TTCLOCL TO Ve~
YOVOS GTL Y TAELOVOTTOL TV AoBEVAY TEMXA Ttapovoiale
QITOXOTAOTOON THG OXTLVOMOYLRIG EWAVG, 1] feATimon

TOV AELTOVQY OV TTEQAUETOMV TN OVOTTVOTIS 1{TOLY 0LOV-
vi{ng. Ot gpgvvntég avtol véBeoav 6t n ovhomoinon
TOV TEQPQOYYIRWY ROXUIWUATMV THAVAOS VoL 00N el 08
TEQOUTEQW OTEVON TV OLEQAY WY DV.

Jvpmepaopatind, Tooootd 53% twv aobevdv ue
oarogidmon mapovoiaoay ITEP xatd myv doxnom, ave-
Edpomto amd ) BeQautein e *0QTXOELIN %O TLS PUOLO-
Loywrég M un, ouvnBeis hettovpywrég doxnpaotieg. O me-
OLOQLOUAS TNG EXTVEVOTLUNG QONGS HOTAL TNV GLO%N 0N OTOVG
aofevelg pe ooproeidwon cupuPdiher oty xatovonon
TOV TOHOPUOLOLOYIXMY UNYOVIOUMYV, TTOU EVOEYOUEVIS
EVEXOVTOL 0TI UELOUEVN ovoy1] 0TV ®OTWON), 1 omrolol
TOQATNE(TOL OTOVG 0oDEVE(S ATOUS o TEOODETEL TTAN-
QO0QOQIES e EVOENOUEVY RALVIXY ONUOLOTCL, OL OTTOTES OEV
elvau Suvatdv va amoxohugBouy pe g ouviifels Aettovp-
Yr€g donpnaoleg vatd Ty noeuio. AToutouvaL TeQUL-
TEQM UELETEC YLaL TN DLEVRQIVION TG ®AWVIRIG ONUaLoTog
TOV QOULVOLEVOY, IOV TULOOVAG VaL O)ETICETOL UE TNV EVEQ-
yOTTO TS VOOoOU.
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SUMMARY

Expiratory flow limitation during cardiopulmonary exercise test in patients with sarcoidosis and in
healthy subjects

Papamichalopoulos A., Nanas S., Pouliou E., Samakovli A., Dionysopoulou V., Kyprianou Th.,
Sakellariou D., Kostadima E., Trakopoulos G., Roussos Ch.

10" Pulmonary Dpt, Athens Chest Hospital, Thoracic Diseases Unit and Intensive Care Clinic,
Medical School, University of Athens, Greece

Dyspnoea and exercise intolerance are common clinical manifestations in patients with sarcoidosis.
The aim of this study was to explore the ventilatory response to exercise and oxygen kinetics during
maximal exercise in patients with sarcoidosis as compared to healthy subjects. Thirty nine consecutive
patients with sarcoidosis and 11 healthy volunteers underwent maximal cardiopulmonary exercise test
(CPET) on a treadmill. Maximal oxygen consumption (VO, peak) and the first degree slope for oxy-
gen consumption during early recovery (VO Jt-slope) were measured. Tidal flow-volume loop during
exercise was utilized to identify expiratory flow limitation (EFL). At peak exercise, EFL was observed
in 53% of patients with sarcoidosis and in none of the healthy subjects (p<0.001). The presence of
EFL in patients with sarcoidosis was independent of the stage of the disease and the treatment with
corticosteroids. VO, peak, breathing reserve and VO Jt-slope were lower in patients with sarcoidosis
(23.0£6.0 mlkg/min vs 34.5+7.6 mllkg/min p<0.001, 2817 vs 36x12 p<0.05 and 0.9%0.4 vs
1.1£0.6 p<0.05 respectively). In conclusion our data constitute a useful approach to the understand-
ing of the pathophysiological mechanisms which might be involved in exercise intolerance in patients
with sarcoidosis. Pneumon 2001, 14 (2): 140-147
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Keywords: Sarcoidosis, exercise, recovery, expiratory flow limitation, ventilatory response
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ANAnAoypagia:
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H epyaaia napeAipon 29.02.2000 kat eykpion-
KE 0NV TEAIKN TN LOPYr| TiPog dnuoaieuan aTig
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ITEPIAHWH: Ilagovoidterar 1) tegintwon as0evovs, n oxoia toio
YQ0VIa. peTd amo olxn vorepextopn o Ca evdountoiov magov-
otaoe magoEvomuxo fiye mov yagaxTnEiteTo Mg XOVIOg, EVO 0
OLayvooTirog €Leyyog amoxdAVE LOVIjQN LETAOTAON 0TO CTAN-
va. Metd yevopevn oAnvertopi o Prixag magovoiase whjon vepe-
o1. Mehetdror n mafoquotoloyio Tov avtavaxraoTizoy Tov friye
%L TOQOVOLALETOL avao®OTN oY TG PLpAtoyoaciog avapooird e
10 CUYREXQIUEVO TeQLotaTind. [vevuwy 2001, 14 (2): 147-150

MAPOYZIAZH MEPIXTATIKOY

[Muvaira 51 eTddv, un ramviotola, vTofANOnre o olny votepexToun
uetd eEapmnudrwv Tov Avyovoto Tov 1996 Aym xaprivou evdountoiov.
AxolovOnoe tomni} axtivopolia, o Og avd eEdunvo €heyyog améPouve
aEVNTLROG ®a 1) 0.0Bevg ftay ehelBEQN CUUTTOUATMV.

To Mduo tov 1999 oty aoBevii mapovordodnre Priyos Enodg mepotu-
OMROC, ETUTELVOUEVOGS E TV ®atdxAion. XoonyrOnxre peta&l dilmv xou
avtioobpatiz ayoyr we coABoutapudin-fovoedovion, ywols va onueim-
Oei Petionon.

Katd g apyég Avyotvotov xow eva o friyos ouveyltotay e tovg idlovg
YOQOXTHOES, | 0BV TapovaioE YLo TR Pood mueto 38,8°C. O
TUEETAC 1Tay ROONUEQLVAC, OMOYEVUATIVOS e OLY0g a1 ao0e Vg EL0N-
¥ otig 26 Avyovotov oto Noooxopeto yia ELeyyo.

Khwvind n aoBeviig eiye 6ym mdoyovoag, 1firav wyor} ®oL 1 oo mg
dienomreto ovyvd omo Pipya. To avamvevotnd YrBugLopa fra guotoho-
YO ROU Y0OIS VL arOUYOVTOL OVOLXOL 1] ) HOVOLXOL 1(0L, dEV VI OYE
oldnpaL vdTm dxemv 1} dloTeTapéves opayitdes, dev umioye eEdvOnua ovte
ymhagnrol hepgpadéves. Xt fabid elomvor] diddTav 1 eveimmwon Yniden-
ong Tov omhjve. Ta xipLa EVEHUATO TOV TOROKRALVIZOU EAEYYOU TOWV: O1)
vrdyomun xow prpoxvtraouxr avoupio (Het=23%) pe guotohoyinés g
dMheg 0eLR€g, B) VTdmurvY YwEoraToXRTTLXI €EEQYAOTC UE KEVTOLXY THEN
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Ewova 1. Xwooraraxtyrixyj eEeoyaoia omAnvos xat omAnvoueyalia.

oto onhjva xaw ominvoueyoiio om CT dvo nowhiog (Ei-
xova 1), eva dev vmipyav tabohoyind doyrmuévor Ae-
QAOEVES V) TOL VTTGAOLTTOL GUUTTOYY) GQYOVOL TNG V) %Ol
ATM KOOGS TV QUOLOAOY LK.

[Mopd tov TuEeTd mov cuveyiCoviay xabnueowvd, n
aofeviic mooPaie o Prixa og o mo eEavtAnund ov-
urtouo. H axuvoypapio xon n CT Bwpaxog frav yo-
ol maBohoyrd evprjuarta. H ompouétonon €deuyve o
1o Sromagon aepLopot eplogLotinoy Timov (FEV =
2,70 L (97% mg mpofh.), FVC= 2,70 L (80% tg moofA.).
Ymijoye 1otoprd alhegyig owimdag, sumg 1 QPA
extipunon frav agvnTry xow 1 faouTTo ™S RaTAoTo-
orig g dev emétpeme ) dievéQyela deQUaTIXOV doxL-
uootav adheytog 1) doxrwuaciog Boyyiris modxrAnong.
H Booyyooxdmnon dev avédeiEe vmomta evdopooyyixnd
gvpnuaTo.

O éheyyog ovuthnenOnxe pe evdoordmmon 6hov Tou
TETTUXOV, OTLVONQOYQAPENUK 00TV, PLoio: LueAov, puat-
otoypapia ®ow OLeg oL eEeTdoeLs itay YIS Wiaiteoa
evoruoro. [opd g emguldEeLs ex HEQOVS TmV XELQOVQ-
YOV YLOLTLS UETEYYELONTIRES OUVETELES TOV [yt €Tl OV-
VEYLOTS TOV, ATOQaOtoT®E RO dleveQyrjOnxre omlnve-
xtou). Emoonetto yuo éva pohond 6yzo otov €va téAo
TOV OTANVOGS TEQLPEQLXA, ALOoTATEWV 7,5X7X6,6 €X. TTOV
LOTOLOY XA XOQOXTNQIOTNRE (S UETALOTOTIXG OLOEVOROQ-
rivouo. Bloyieg mopaogury AeupadEvav, amd Ty me-
0oy} TS AN VLIRS CLOTN QIO ROl TOV OAMQEOV TR(TO-
da, firav cQvNTXES. AUEowG UETA TO (ELQOVQYETD ROl OE
Ol ™) peteyyelonmxi mepiodo, 1 ool Toy oo, n

aoBevc dev €pnEe. EENAOe og nah natdotaon, vro-
palieton o ynuerobepameion xan Loxveiletal 6Tl Oev
€PnEe €xtote moTé Eavd.

2YZHTHZH

H mpdnhnom tov Prixo oteiCetan og €va mepimAoro
aVTaVOXAOTIRG TOEO (TRO0aYMYES (ves -"REVTQO Prixa”
amoymy€g (veg), n xvntomoinom tov omoiov ooy (et pue
™ d1€yepon Twv vrodoyEwv tov Priya. [odxretton yio
VEVQES OOAEELS TTOoV evromiCovTan 0To embijlo xotd
W{ROG TOV PEYAAITEQOV UEQOUS TOV CLVOLTTVEVOTLXOU OV-
omjuorog™,

Eivaw mohvdpiBuol oto Mdouyya, oto omiadio tolym-
0L TG TOOYELOIS, OTNY RUQLOL TEOTLIOL RO OTLS dLorAL-
ddoelg Twv peydAmyv fodyymv, 0QomvVoUV 0Tovg TEQL-
(PEQLRATEQOVS CLEQAYWYOUS %o OeV EVTOmICovTaL TEQQ.
aTt6 TOL AVOTTVEVOTLRG, fOOYXLOMAL.

[T€pav TOV ROTDTEQOV CVATVEVOTLXOV 1) UTTOQEN VTTO-
doyEmv Prixa €xel Lotohoyrd amoderyBel uévo oto @d-
ouyyos. H mpdxhnom Spmg Prixa wetd ams unyovirt dié-
YEQON TWV EEW OROVOTIXMV TTOQWV KOLL TUUITOVIXMV VUE-
VOV, TOV TOQOQOWVIWV ROATMV, TOL dLopdyUaTOS, TOV
veCwrdTo xow Tov TEQUradov, EVioyVeL TV Aoy 6T
Vodoyelg Yo VITAQYOVY RO 0” QUTA TOL LEQT.

Avoxpivovtol og pmyovizoug vrodoyels, oL omoiol
dueyelpovtal Pe TV ey X0 TV TEEON TOV TOLYDUOL-
T0G oW 08 YMuLrovg vrodoyels. Osmpelton 6Tl GAot o
v0d0oy el Tov Priya o Poioxovion EEm ot To ROTM-



PNEUMON Number 2, Vol. 14, May - August 2001

TEQO OVOTTVEVOTIXG Elvau pnovixol vtodoyels vow yivo-
viow Mydteo gvaiofntol dtav VIToREWTOL 08 OUVEYN
déyeoon®. Tlapdderyua ovTig TS TEOOUQUOYNS TOV
UNYOVIXEY VITOOOYEMV TOV Prix oL 0T Ouveyy Ttieom eivon
oL aoBevelg Tov avEXOVTOL TOQATETAUEVT DLOWAN V-
on ™ TeOLE(0g X WIS avanoBnotor xaBmg rouw oudLd Tou
€YOVV ELOQOPNTEL KO 0QYVMOEL EEVO ompa’".

H vetvpmon onuavtxot apiBpol vrodoyémv tov
Prixo ooy uaromoLe ftau did pEcov xAAdwY Tov TTVEVO-
voyaotowoU (I1T). Ko eve) o vevpovirol #xAhddot tov
[T mpoodyouvy ato "x€vroo Tov Prixa" epebionara amnd
™ OLEYEQON TMV TOAYELOBQOYYLRMDV %O VITOLWHROTIROV
vrodoy€wv'®, vdpyovv rou dikol xhddou tov I mov
euTAExovTan 0to Prixa (6mwg oL wTLrol, oL POQUYYLXROL,
0L Gve ACQUYYLXOL, OL YOLOTQLXOL) EX TV OTTO{MV OL %aLQ-
drarol xaw orooparyot xhddol dyovv gpebiouara and
TOV 0L00QdY0 %o T0 dudpoaypa. Ze avtiBeon pe Tovg
TELQAUOATIXOUS (PUOLOAGYOUS TTOV TLOTEVOLV OTL O By 0C
elvon amoxherotind pawvopevo tov I, xhvixd dedoué-
Vo urooTneiCovy Ty droyn 6Tt To TRIdVpO, TO YAWOOO-
POQUYYLHO KO TOL POEVIXG VEVQX HETOPEQOVY EQEBioaL-
10, o6 vrodoyels Priya ov evromiCovron oy ity wow
TOUG TTOALQQIVIOUS XOATTOUE, 0TO TTEQIXAQAL0 %0 TO dLdi-
poayua avtiotowya. Emouévmg gaivetal, 6t oto diud-
(POOY e VTTAQYOVY Ui ovirol vTodoyels Priya, amd Toug
omolovg exmopevovTan EQEBIOUOTA TPOG TO REVTQO TOU
Prixo OLd LECOV PEEVIXMV VEVQMV RO XVQIMG, RAGWY
tov [T

O Prixag elvon €va amd To o OUYVA CUUTTOUATOL
mov 0dnyouv Tov aobevi otov Loted. O mo cuyveg at-
Tleg YOGVIOU B0l O €V U ®ATVLOTY, TTOV dEV TOlQVEL
OVOLOTOAE(G TOU HETOTEETTLXOU EVEUIOU %O EXEL PUOLO-
Moy axtvoypagio Bwpaxog, elval To fooyytrd
aoBua, o PNDS (post nasal drip syndrome) #au 1 yo-
0TROOLo0QaLYLXY TTohvdOunon.

[ Tov c.oBevn pog pe To LoToELRG TOV VEOTAGOWOL-
T0G TEQUAM BN RE 0T dLaPOEOALEY VIO RO TO EVOEY G-
uevo g evoofooyyinig netdotaons v dhing evdopooy-
g eEepyaoiag (mt.x. TBC), now oxdpm to evdeyduevo
0 Pixog va elvar PEQOS RATOLAS TOQOVEOTAUOUOTLRIG
OuVOEOIG.

H dpeon xou mhjong vgpeon tov frixa petd my eEai-
Q€O TOV OTAIjVOL TTOV EeQE TN NALaL, Hog 0dyNnoe, apoy
UELETHOOUE OAES TIC OVOTOMAES O AELTOVQYIXES TTOL-
QUUETQOUC TOU UNXOVLOUOY TEGXANONG Tov Pya., 0TO
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OUUTTEQOOAL OTL O XEAVIOS Py e Thg coBevoig mbave-
TOT0L OQELITAY OE P OVIRG £0EOLOUS VITOdOYEWV Pyt
070 JLAPOOYILOL CTTO TNV VITOXRELUEVY UALOL.

Avarpéyovrag ™ PMoyagpic, oty meoomddei vo
ouvOUAooULE TO YEAVLO Prixat Thg aoBevous pe T udto
OTO OTTAYVCL X0 TY) OTANVEXTOWY], OLOTLOTWOOUE OTL OTO
Medline vrdgyovv rotoywonuéves uévo 13 meoumrmoetg
UOVIQOV UETOOTACEMV OTO OTAYVEL OTTG RAERIVOUS TOU
YUVOULXELOV YEVVITIXOU GUOTHUOTOS, OTLS TEOOEQLS OO
LS 0ToieS M TEwToTadiis £0TiO fjTay 0TO EvdoiTELo™.

H ouyvémra tov petaotdoewv 0to omhive. oo dud-
(POQOL VEOTTAAOILOLTCL GUUTTOY DV 0QYAVWY EVOL TEQITTOV
30%* .01 eQLO0GTEQES QU6 QTES EIVOUL HETOOTATELS OTO
TACL{OLO YEVIXEVUEVIC ROQUIVWUATWONG E TOV ROQAIVO
TOV UOLOTOY, TOV TIVEVUOVOL XOIL TO UEAAVOLLQL VaL ECVOL OL
0 ovyvES mowrtomadels eotiec?, eva omobomepirovai-
%0{ GY?OL 1AL O ROPUIVOC TOV TAYRQENTOS UITOQOUV VO
BACOVY OTO OTMVEL [LE ETTERTOLON ROTA OUVEYELDL LOTO.

Qg nMvIzEC EXONMOOELS HOVIJOOVS HETAOTALONS OTO
omhiva €xovv meprypael: Enaddduvny omhnvopeyahio,
onueio VTEQOTANVIOUOU pe dLGYRMOY TOV OTANVA KO
moyrvtomevia, Oooppomevia, cofapr} atpolvtinyg avo-
wia, evad 1 ddyrwon Tov OTAYVO UToQEl Vo atoTelel
QUTAMG OTTELXOVLOTIXG EVQNACL.

Edindtepa, Y10, Tig TEQUTTMOELS ALoBEVAV e Lovrion
UETAOTALON 0TO OTTAVOL OTTG ROQAIVOUS TOU YUVOULREIOV
YEVVITLXOU OUOTHUOLTOS TTOV EYOUV HOTOYQOPEL, TO 0O~
VX6 dLdotyuo amd Ty oy ddyvwon og ) dudyvo-
on ¢ uetdoraong xupeiveran oo 20-40 iveg now, Omwg
®ow 0TV aoBev] pog, £T0L KoL 0TS TEQUITMOELS TOU
€xouv duootevBet, dieyyeiontixd dev Poébnre véoog oe
TOQAXEUEVO GQYOVEL EVE) TOMOATTAES PLoyieg emLydOLmV
AePQadEVmV Nra LoTohoyrd cQvNTRés. Avt n duouti-
OTwOoM Q) ETOL O€ 0vttBeom pe To ouvnOLopEvo TedTuTo
duaomods 6mtov oLVIHBMS OL LeUPAOEVIRES LETAOTAOELS
TEONYOUVTOL TS TEOOROAS TOV 0QYAVOU, LBaviTaTo
de €yovpe va rdvovpue pe amevbeiog awpotoyevy dio-
OmoQd>.

H tdon, 6mmg mpoxintel amd TV avoordmon mg
BLphoyoagpiog xaw ™V mapaxohotdnon tg moeeiog Twv
MYOOTOV TEQUTTMOEWY TTOV EY0VV dnuootevdel, elvain
ETMOETINI] OVTLUETMMLON UE OTANVEXTOUY ROLL UETEYYEL-
onury ovpminempatiry Oepamelo (XMO 1 axtvofo-
M), Gto €0Upe VoL *AVOULLE [LE LLOVION LETAOTOLOM OTO
OmAVOL.
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Metastatic adenocarcinoma of the spleen: an uncommon cause of chronic cough

Papagoras Ch., Papanicolaou N., Ignatiades Th., Zachariades E.

Euroclinic, Athens, Greece

We present a case of a female patient who had undergone a complete hysterectomy for endometrial
cancer. Three years after the operation she presented with a chronic paroxysmal cough and diagnostic
investigation revealed a single metastatic lesion of the spleen. A splenectomy was performed and sur-
prisingly the cough was completely abolished. Pathophysiology of the cough reflex is reviewed and
medical literature search on relevant cases with splenic metastasis is presented. Pneumon 2001, 14(2):

147-150
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Evaiapépouca Mepimrwon

Kvediounou xou oaugoov tumov ombhjuato, oe aobevij
HE 1j7T10, OVOTTVOLO, 0TIV HOTOON

A. Konavdkng',

I'. BAayoyiopyog',
X. Meppiykng',
K. Toakavika?,
2. Zdpkog',
N. Tappakng?,
A. NeTpouAdkng?,

N. Kapayiavvidng',

B. MoAuypovomouAog’,

T" Mveupovoloykd Tunua M.MN.N. "Ziopavéyiewo”,
?Movdda Lavage I.M.N. "ZiouavéyAelo”, MaBoloyoa-
vatopiko Turpa .N.N. "ZiopavéyAeto”, “Tufua Ao-
vikoU Topoypagou I'.M.N. "ZiopavéyAelo”

NEEeig kAe101d: Kupeidiki mpwreivwon, ppoy-
X0OKOTNoN, nveUpoVIKa dindrpara

AAnAoypaoia:
BAdang MoAuypoverouAog, AxINEwG 14, 153 42
Ayia Mapaokeun, Tn\.: 6014276

H epyaoia napeiedn otig 10.11.2000 kal eykpi-

Bnke oV TEAKT ™G LopYr| TIpog dnuoaieuon aTig
06.07.2001

IEPIAHWH: Ilegovordterar megintmon aoBevovs nhwriag 25
eTAv ranvioTolag, 2 moxéra/day amo 16 erdv, ) omoia mEoo1RA0e
otV ®Mvirn pog Aoy dvomvolog ®xatd Ty ®0Twon Ao 4purvov.
Me Bdon 1o 10T0QL%0 %aL TNV VITOAOYLOTLRT] TOLOYQOpI0. VePA]-
0n o pooyyoordmnon omov to BAL %ar ) Srapooyyixi froyia £0¢-
gav 1) dudyvoon g ®vPeMdwrng mpoteivoong. Ilgoxeitar Yo
GRAVLE VOOO OV (0UQUXTNQLCETAL o eVamo0eon duogyov, adid-
ATtov TEOTEIVIROY VMxr0VU 0TIG ®VYELidES xan Ta Pooyydha. H
Booyyooxomnon pe to BAL o 1) dwofooyyxn Proyia Oewpeitar
0g 1 faouen dwayveotixn pédodog. Ivevuwv 2001, 14(2): 151-155.

IXTOPIKO

Tuvaixna 25 etddv elodyeton oty *Aviri Log yo Otepetvnon diomvolog
®rod TV némwon oo 4pjvou epimov. H aoBeviic oo €roug mapovoiooe
TOQOYOYIXO Prxat xou €va eTELO00L0 cudpuoTov Ttvéhav. ET€n and
WAL LTEG 08 AVTLRLOTIRI] OymYT. AGYM EUUOVIC TNG RMVIRNG ELROVOC
e MO apyrd o axtvoyapio Barog o ratdmy og CT Bwpanog
6mov OLammoTdOM xRy xVPeMdLxoU nou dropuéoov Timov dimdijuata dugo.
Me duxnj g mowtofovhio dev ouvéyLoe To dlaryvmoTtind Eleyyo. Metd amd
€vaL 0Vvo maovoiaoe fima dvomvora xatd Ty ®mwon e Poduaio emt-
delvmom rou Y10 To AGyo awtd mpooniBe Yo véa daryvmotixi diegevvion.

2uvijbetes xat 1oomog Cwrjg: 1wty vedlAnhog o ragetépua (dov-
LevgL row VUYTEQLVES DOEG), VUTTOVTOY), ATEXVY, OEV OVOIEQEL YO 0N OA-
20O0A, ROTVIOTOLOL OO 9 YOVLIEL: 2 TORETAMUEQCL. ATOULHRO AVauUVNOTIXO:
Etepoluyditng uecoyetomng avoupiog. Omxoyeveiaxo avauvyotixd: ovdEv.

Duoinij e&éraon: H aoBeviig elvar meoumoamnmnn og voky yevir xotd-
OTOON, UE ROVOVIXG COUOTIXS fAQOg. Avamvevotixd ovoTnua: ArQooTL-
WG %K., EMKQOVOTHMG: .., YMOIS RVAVWON, XWOIG TANKTOOdOKTUALCL.
Aowrd ovorijuata: Xoic maforoyird evpuara.
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Epyaotnpiaka eupripara

a) Aéplo aipomog (FiO,: 21%): PO,: 90 mmHg, pCO.:
36 mmHg, pH:7,39, HCO,:21,6 mmol/llt.

B) Eoyaotnoiaxés eEetdoeig:

TCevenj aluarog: Ht: 34%, Hb: 10,7 gr/dl, Agvrd: 5.000
wry, (I1: 54%, A: 36,5%, B: 0,5%, H: 3%, M: 6%). PLT:
223.000 %xy. TKE:S mm (1" doar). T'ev. ovpwv: %.¢.

Bioynuinds éxeyyog: Zdanyao: 4,2 mmol/lit (76 mg/
dl), Ovpia: 3,1 mmol/lit (18,7 mg/dl), Koeatwvivy: 72
umol/lit (0,81 mg/dl), Ohwnn xohepuBpivn: 0,7 mg/dl,
Aueon yoreouBoivn: 0,25 mg/dl, SGPT: 14 IU/L, SGOT:
20 IU/L, LDH: 299 IU/L, CPK: 61 IU/L, Na: 140 mmol/Iit
(140 mEq/L), K: 3,8 mmol/lit (3,8 mEq/L). Xodvog mpo-
Booupivng: PT: 13,4" ue yodvo pdotvpa: 11,9". INR: 1,14

) Mantoux: agvntuz.

AKTINOTPA®IA ©GQPAKOX

Kupehdirov xau dropéoov timov dinbpata péowv
201 Avo TVeEVpovIXmY Tedimv dupo. Ewdva mov magov-
oldeton mapdpota otig Ro Bwpaxog, otig omoieg vmo-
parieton ) aoBevic and tov Ampiho Tov 1998 noun avd
tolunvo (Ewdva 1).

AIAGOPIKH AIATNQ>H

H dwapoounn dudryvwon Ba yivel petakd twv mao-
nATw VOowv:
1. Y7tép Tov nwotvémLLoU ZOXARLOUNTOS GUVIYOQOUV 1

TINEYMQN Teuxog 20, Téuog 140g, Mdiog - Auyouotog 2001

nhwria, 10 ®AmVIoUQ, TO PUAO %aL 1 yoovidTnta. Eva-
VTiOV ™S dLoyvaoemg eivar GTL dev Vmtijoxe EUpAvL-
on drtvolwdwv oxidoemv ue ™EELS, AMA ®VEIwg
20PeMdOU TUTTOV 6Tt emiong ®ow GTL gV TOQOV-
OLAOTN®E QUTOUOTOS TTVEVUROOWEOHAS OTNV ALoDEVY].

2. Ymép mg duoryvaioems TS GOQXOEIDmONS OUVIyOQOTV
n i, 1 xeovidThTa, 1) B€om xow To. oTotyelol omtd TV
axtvoyapio. Bpaxog, eve avtiBeto owmig etvoun CT
Budpomog mov dev oovoiale OLoyrmUEVOUS Aeupadé-
VEG KO 1) TTOQOUOVT] TNG (010G EAVOLS €L 2 XOGVLCL

3. Yrép g ovyyevous ehheipemg ol avuBounpivng ei-
VO 1 VEOLQT) NAXI0L, 1 XOOVIGTNTOL ®O TOL oToLyE ot fooY-
xmdag, eve ®ord ovmig efvo ) nLdTHTo Ue ™V omolo
TOQOVOLACETOL 1) VOOOS OTY) CUYXEXQUUEVY CLoDEWN.

4. Ynép g adheoyurng xupeMditidog etva n yoovid-
TITOL XOUL OL EEAQOELS TOV CUUTTTMUATOV, GUWS YLOLTHY
aofevi] dev voyxe emaryyehpatir €x0eon Tov va
duawohoyel ™ véoo.

5. Ymép g vupeldirg mowteivwong eivon n nhxio
%0LL TO LOTOQLXO ROTTVIOUOTOG, VA ROTd TG Oy V-
OEWG ELVOIL 1) TTLOL EUPAVLON TV CUUTTOUATWY.

6. Yrép e noxxuwudtwong Wegener givou n nxio xow
N {QOVLETHTOL TWV CUUTTMUATMOV, GUWE TTOTE OTO LOTO-
o0 dev TeoVoLAoTNRE CULUGTTTUON.

AIATNQZTIKH MPOZNEAAZH

H a08eviic vophifnxe otig axdhovbeg eEetdoels:
a. Aéola alpatog

Ewmova 1. Axtivoyoagio Odoaxos (face-profil)
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Agpwa atparog omv neepuie: pO,: 90 mmHg, pCO;:
36 mmHg, pH: 7,39, HCO; : 21,6 mmol/lit.

Agowa atpotog omy xéwon: pO,: 104 mmHg, PCO,;:
36 mmHg, pH: 7,33, HCO; : 19 mmol/lit.

B. Arautixy twavémTo aeimv xot duvauxol Gyxot
DLCO CORR: 18,65 (62% tov mpofAiemdpevov).
FEV : 2.950 (mpoBiemduevo 3.200), FVC: 3.300 (moo-
Phemdpevo 4.130). Aeinmg Tiffenau: 89%.

¥. Yrohoyotix topoyoagpio Owpaxrog (CT) (Ewdva 2).
H eE€raom €yuve pe teyviry vymhig evrpiveiog. En-
UELOUTOL 1) UTtelOEN LAOTTAQTOV PROYYOTVEVUOVIROV
dmOnudrtov ue axavoviot) YemyopLxny xatavoun
0€ appATEQOVS Toug Tvevuoves. Ta avatépw dunoi-
uoroL efvor Puxtot THov e ouVHTaEEN % peMILRBV
rat dlopéoov Timov oxtdogmv xon dev elval mabo-
Yvouovirés. Aev mopatnontnxay mtabohoywrd do-
YrOUEVOL pecoBmantxol xa Tulaiol Aeppadéveg.
Ou aEoviég Topoypagpieg otg omoteg vrefhion o
aoBeviic xatd Tov Ampiho tov 1998 xai 1o Mdotio
Tov 1999 deiyvouv mapduoLa ELRGVaL.

0. Booyyooxdmmon
AdGQuYE-TRoEl0-TOOMIS: ®OrTd iom. AQLOTEQD POY-

Y6 dEVPO: Aiyeg Phevvaddels exnpioelg dudyuteg ota
TOLYOUOTOL, UE PUOLOAOYLRD GACL TOL OTOWLOL AEELS POY-
Y6 d€vO: da ewdva ue apLotepd. O Prevvoydvog
emoxometal Quotohoyrdc. “Eywve lavage otovg paot-
%0Ug TOV %At apLoteoy hofou pe 4 x 60 cc. Avappo-
@inxrav 130 cc vypov Tov omolov 1 eugdvion (Boi,
Yohoxtdddng Gym) elvon cuppari pe xpediny mowrei-
vwon (Ewdva 3).

Ewova 2. Yrodoywotixij touoyoagpio Oboaxog.
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H epyaomoiomn ewdvo tov lavage 1ty n axdéhovtn
(Ewdva 4): TTohd otpoyyvhd i ofdh copotidie un vut-
TaOWd T omota fjTay BeTrd o yowon PAS. Apomdn
UOXQOQAYCL, TOL OTTOTCL KO CUTAL EIY OV OTO KUTTOQOTAL-
opd toug PAS-Betind €yxrieiota. Ehdyota Aeupoxrit-
tapa. Kuttapud odxy. ‘Oka to avotépm maatnoou-
VIO OoxAELOTIXA otV XUPeMdnY] TowTEIVWON, TV
omo{oL ®ouw yaEorTEILOLV.

Awooyyn progio (Ewmdva S): Ov xupehdinol
YDEOL TANQOUVTOL ATG KOXKLDOES NOOVOPIAO PAS -
Betind vrd. Emuhéov mapatnooivon oo 0tovs wu-
PeMOLOUGS XWEOUS YOMOTEQVIXOL QUOTOAOL RO EA-
yLoto, apEmdn wtorvttapa. Ta avetéow totohoyixd
gueNuaTo ouvIYoEouv VITéQ WiomaBovs (tomtomafovs)
TIVEVULOVIXIS HUPEMOLAY S TOWTE VIO,

0. Koharyovirdg €heyyos: apvnuxds. SACE: ratd
@uon. Ca opov: 2,4 mmol/lit (¢.t: 2,15-2,55). Ca ovpwv
24@pov: 4,31 mmol/24weo (¢.t.: 2,5 - 6,0 mmol/24mwo).

Me don to. avotéom 1) Telnn didyvwon fray xupe-
M mpoteivoon.

2YZHTHZH

To mapdv meQLOTATIXG, TEQOV TNG OTAVLOTHTOG, TT0L-
oovotdleton diot BELOUUE v onueLdoovpE ™V eEquQe-
TUA NITLOL RMVLRY EUQAVLON TNG VOOOU OTY) CUYXEXQUUE-
v mepimrwon. H nrmdmra tov #Mvirdy cupmtopdtov
G aoBevog ov mapovotdlovpe dev elval 0 ravovag,
OTMG RO 0 TANENGS AELTOVQYLROG EAEYYOC TTOV TOWY (PU-
OLOAOYLAC, EE0LEOVUEVNS TNG dudyuomg tov Poébnxe ota

ﬁ’-ﬂ:ﬂ
.

Ewova 3. Maxpooxomixij eixova BAL.
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TINEYMQN Teuxog 20, Téuog 140g, Mdiog - Auyouotog 2001

Enova 4. Mixgooxomnij eindva BAL (PAére neiuevo).

ROTMTEQN (PUOLOLOYLXA GQLCL.

H vunpehduni mowteivimon amotehel omdvio voooho-
Y1} OVIOTNTOL, CYVAOOTOU OULTLOAOYLOGS, 1] OTTOL0L TOWTO-
meQuypdgmue To 1958 now yopaxtnoiletan amd evamd-
Beom dpoppov, adtdiutov TEMTEIVIXOU VKOV (TThov-
OOV ¢ QWOQOMTIdL) oTLg ®ueAideg naw ota ooy-
yLoha. H ovyvémro e vooov eivorn 1 meprotatind avd
1 exaroppvolo dropa o apoed ovviiBng oe dvdpeg (2-
3 popég ovyvdtepa amd yuvaires). [Tapoamoeiton ouvi-
Bog og dropa nhriog 20 Ewg 50 etav. Awarpivetal og
mowtomaOn row devtepomad popey. H tehevtaio ama-
VTd o€ OUVOVAOUG IE ROTAOTAOELS OVOOOROTAOTOMIS
(AIDS %ouw cupotoroyind voouoto 6mms Aevyouuies,
an B rolvruttaponuio, Wiomady Bpoufomevin mop-
@Upa), Mgl (vorddia, vevporvom carinii, -
%0PaxmEidL0), veomhaoieg xou €xBeon o elOmVESUEVES
2OVELS ohovpLviov rau TupLtiov.

H auttohoyio g véoov mopauével dyvmoty). Qg mi-
Bavotepog maboyeveTrdg unyavionds Bewmoetton m dwo-
TOQOY TOV UETAPOMOUOV TOV ETPAVELOOQOOTLXOU TTOL-
odyovra (cvEnuévn mapaymyn 1 drotapayég oy xd-
Bogon).

IMoBohoyoavatouxrs dlomotavovon ddyuteg Aev-
roQaeg 0Cwdels pdces. H junpooromxy avdivon dei-
YVELTAMOWOT TWV RVYPEMIRDV XDOWV 0TT6 NWOLVOPLAO
VM o yomuatiCetal ue ™ xonon PAS, n etdva mg
dafoyyrs proyiag ™mg aoBevoic mov Tapovoldot-
%E HTOY TUTTLXY] YLOL TV VOOO.

Khvind, to Théov ouyve COUTTmUOL TS RUPEMOLANG
TEWTEIVOONS elvou 1) dbomvora ratd Ty kmwon. Met-
rol aoBevelc mapovoldlovy frixa o omolog cuviiBmg dev
elvou QoY myLdg. Zravio ToQoTneovvTaL Bwoantrdg

Ewova 5. Awafooyyir Broyia (PAére neiuevo).

TEVOG, AUUOTTLO, OAELDL PAQOVG row alobnuo adv-
vapiog xon xatafolic. O mueetds vmodidver ouvumdo-
yovoo hoiumEy. Katd v zhvini eE€taom ovyvd dev
mopatneovvral onuovird afohoyurd evorjpara. Tol-
Covteg pdyyol amavidvial oe 10000td 40-85%. Otav
vrdEyeL vrouyovoupia (AGyw extetapévou shunt) pmo-
el va rarportnen 0t TAnxTEod oM TUALDL ROW KUAVMOT. TN
ovyrexoEVN aoBevi 1) SUomvoLa xoTd TV ®OTwon oy
nma, eve ouviiBog oe aobevels pe xupeldinn mowTei-
VOO e(VOUL EVTOVT , TOQOVOLAOTNXE OE KO YLOL ULKQO Y00~
vixo ddomua Prixac oo €Tovg, 0 0mroliog NTaY Q-
YOYROG, UE EVOL ETELTGIO OULUGPUETWY TTVEAMV.

[Tavtmg mpémet va Toviotel 6Tl ouyva VITdyEeL Oud-
OTON OVAUEDO OTOL TTLOL CUUTTTOUOTO KO RMVIRG, ON)-
Ue oL %o ToL ONUOVTIRA ORTIVOAOYIXA EVOYUOITOL.

H axuwvoypagio Odparog dev elvar Tumin oTLg me-
QUTTWOELS UYPEMARNG TTRWTEIVIONGS. ZuviiBmg ooty -
00oUVTOL APOTEQOTAEVQTL, dLdyuToL KUYPEMOLZOU THTTOV
dmOuara. Eviote ta evpfjuata BupiCovv mvevpovind
oidnua xwols dumg mapovoio yoouuwnv Kerley B. Agv
nopatneeiton mudaio adevitda 1 vreCwrotxy cuhho-
V1] (EXTOG a6 TEQLRTDOELS OTLS OTTOlES OUVUTIAQYEL MO~
umEn 1 ovpgpoonmxn ropdron avendoreia). To nunpe-
MOwd diOMpoToL UTOQET VoL CUVEVEHVOVTOL TTQOS UEYOL-
Mitepa 0CMO0UC enpavioews ®oL ue ™V mdodo Tou
YOOVOU N axTvoyQUpio: Biipaxog var eugaviCel dxtvoo-
Caddn emdva. ZT0 OUYHREXQLUEVO TEQLOTATLXG 1) ATLVO-
hoywrn eovor amerovie xupeldinot zon diauéoov
Timov dmOuara.

2m v400 dev umdyouy eldird tafoloyixd eQyaoT)-
oaxd svprjuata (ue eEaipeon (omg v avEnuévn Tun
LDH, og 6hovg 0yeddv Toug aobeveic, T6oov 0Tov 000
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6oov xow 0to BAL). Zmv rtepimrmon pog xawn LDH frov
QuoLOAOYL).

210 AeLTovQYI*O ELEYYO TTOQOVOLALETOL KATA ROVOVOL
eMdrrwon twv TLC raw VC (emdva mepropLotinot ouv-
doduov). Xapoxtnolowny elvar v ehdrrmon g dueutt-
g wavomrag Twv evevpdvov (DLCO), evprjuata to
0mo{0L aPOROVONY KO OTH GUYHEXQUUEVT 0oDEVY] O€ Yo
Spumg padud. O éleyyog aepimv aipatog delyvel vToEuyo-
vouuior xord v #6meom 1j xord v neeuie (Adyw shunt),
Sumg M aoBeviic pag omy #émwon eiye dvodotov O,

KdBe aobevijc vmomtog yio xupedii momteivmon
mpémel vo, vofdihetan oe BAL xow dwafooyyixy Pro-
Yio. H dudyvoon g véoou pmopei va tedel amd ) pa-
%Q00®OTUXY epepdvion Tov BAL o epgaviCet yopomm)-
QLOTLXI] YOAOXTAOIN GYn 0T OUVTQUTTLXY TAELOYNQPLa,
Ommg 1o 0To ovyrenQuuévo meplotatird. Kord ) w-
%QOOHOTOT TOV VALXOU 0UTOU TTeLQTnQOUVTOL LEYAA
apOWAN UOXQOPAYOL TOV OTOIMV TO KUTTOQOTAAOUC,
yomuatiCeton vrova ot ue ™ yowon PAS. H dwepooy-
ywj Progio popel emiong va B€oer tn dudyvoom amoTé-
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TOVTOS TNV avoryT Proyic Tvevpovog 1) omola yiveTow el
dryvoonxav apgiorav. Modyuatt v dudyvwon t€0n-
7€ now €00 pe to lavage xow ) dwafooyyin froio.

H Oepameio apopd ot ovpmtwpotinoic acbeveic pe
ONUAVTIRES LELTOVQYIRES DLOTOQOES RO OUVIOTATON OF
Bepamevting BAL dnhad olxn éxhvon twv mveupuo-
vov ue guotoroyro 0006. H duaduxaoio avt) amontel
yever avouoBnoio xow xoron oohijva duehot avhot (o
évag mvevpovag aeplleton xow 0 dhhog exmhvvetar). H
rhvivoaxtivoroywrt Peltimon epgaviCeton dugoo M
evtog Mywv efdouddwv. Ext aovpmrmpatindy aodevav
OUVLOTATOL JLOXOTTH ROTVIOUOTOS KO TOKTIKOS KALVL-
NOEQYAOTNOLAXAS ELEYYOG KO AUTO ovolovi e now
oty aofevy pog.

210 75-95% TV TEQUTTHOE MV TIRLQOTNOETOL OYULOIVTL-
71} Pehtioon petd ) Bepamevting fooyyorunpeMdir éx-
mon. To 1/3 avtav eugaviCer 0QydTeQD VITOTEOMN 1)
omola ertiong omavtd o€ véo Bepamevtrd lavage. Empd-
QUVOT) WTOQEL VOL EUPOVIOTEL (G ETUTAOXY AOLUWDEEMV KV-
olmg amd vorddua ahhd xou xoumtdxonro, CMV x.Ax.

SUMMARY

Alveolar and interstitial filtrates in a patient with mild dyspnoea on exertion

Kopanakis A., Viachogiorgos G., Mermigis Ch., Tsakanika K., Sarkos S., Tamvakis N.,
Petroulakis A., Karagiannidis N., Polychronopoulos V.

3rd Pulmonary Dpt, BAL Unit, Pathology Dpt, CT Dpt, "Sismanoglion" Hospital, Athens, Greece

A case of a 25 year old female with a smoking habit of 2 packs per day since the age of 15 years, who
was admitted to our hospital complaining for dyspnoea on exertion since 4 months is presented. On
the basis of history and the findings of the HRCT we performed fiberoptic bronchoscopy where the
BAL and transbronchial biopsy set the diagnosis of alveolar proteinosis. It is a rare disease that is
characterized by a deposit of a formless, insoluble protein molecule, in alveoli and bronchioles. Fiberoptic
bronchoscopy with BAL and transbronchial biopsy remain the basic diagnostic methods. The differ-
ential diagnosis includes eosinophil granuloma, sarcoidosis, congenital absence of a -antitrypsin, ex-
trinsic alveolitis and vasculitis. Pneumon 2001, 14(2):151-155.

Key words: Alveolar proteinosis, bronchoscopy, pulmonary filtrates
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IIEPIAHWH. Ileguypdgetar 1) megintoon dvoga 61 erdv, aoupmto-
LaTX0U, GTOV 000 dLmLoTOONX®E O€ TVYAi0 aXTIVOLOYIXO ELEYYO,
1) VeQEN oTovg mVEVpovES SLdomaQTOV olldinv appotegimievoa,
10 omtoia e dnxay petaorating vooog pue tpotonadn eotia 0To
fimog 1 tov mweootdrn. O wAHENG UTEOVIOTIZOS AL %OL €QYO-
oTnoLexog EAeYYog amexheroe Ty VaEn xaxondeiag. H wotoloyt-
%1} OLdyvoon, petd amo avouxty froyio mvevpovog, £de1Ee 6TL EmQO-
AELTO TEQL TVEVLOVIXOU VAAOELOOTOLOVIEVOV RoRMOaTOG. O 0.00e-
viig O€V axolovONoE xapLd e1d1x BegamevTix aywyr) ®oL 1) AXTLVO-
Aoywen ewova, 30 prjveg petd, magapéver avollointn. Tvinreitm
1 T 00yEVELD %aL 1) OLayVOOTLXY) TEOGTELAGT TS GRAVLAG CV-
g vogoroywng ovrotnrag. Ilvevuwy 2001, 14 (2): 156-160

IXTOPIKO

AaBeviic 61 eta)v mEooABe oTaL EWTEQIXA, LOrTRETL VLo EAEYYO TOV CLVOL-
TVeVoTXOU 0T0 TAAOL0 ELEYYXOV pouTivag. O acBeviic fitay aoupmTmpa-
Tx6c. H o axtivoypagio Bdpoxog amoxahipe tv UropEn tolMoamhav
0CwAMV TVEVHOVIXWY OrLAoEMV appotedmhevoa. O aobevig Aoym g
QVOTEQM OUTLVOAOYIUNG ELRAVOG ELOTTXON OTNV TTVEVUOVOLOYLXY HALVLXY YLt
nepatéw diepevvnon (Ewdva 1).

Owoyevelond avapvnortixo: Elevbego.

Atourd avopvnotxo: “Elxoc forBor dwdexaddxtviov, Yuymownn
ouvdpo vmto Bepaeia.

ZuviiBeteg naw tedmog tanjc: Kamviomg enl 40 yodviar (160 packs/year),
XOWVWVIROS TOTNG, OLROIGUOC RO TEYVIXAS TEYVNTIS YOVIOTTOions Cowv.

OYZIKH EZETAZH

Atouo aTIUEAES tE vakij SYm o BoEym.

Avamvevotrd ovomuo: Xmelg ®udvmon, xmels mAnxtoodaxtulio.
A%000TIHRNOS SLAYUTOL LOVOLKOT QOYYOL AUPW.

Kurhogoowrd ovomua: AT 120/80 mmHg, oguypdg ouBuxdg, 75 ogu-



PNEUMON Number 2, Vol. 14, May - August 2001

at

Ewova 1. Anksj axtvoyoapio Oidoaros (PAéme xeiuevo).

Eelg/hemtd. Axpdaon zapdLdg: ®adlomol TGvVoL EVkQL-
velg, ouBuxol, xmeic puouarto.

Agugadéves apmhdgnro.

Aoutd ovotjuata yweis taforoyird evouata.

EPIAZTHPIAKA EYPHMATA

Awarohoywdg €heyyog: Ht 46,7%, Hb 14,3 g/dl,
WBC 6430 /ul, RBC 4500000 /ul, PLT 227000 /ul, Agv-
norvttaourogs timog (IIMIT 58%, AK 31%, MK 7,7%,
€wc 2,8% BAZ 0,5%), TKE 5 mm/1n tpa.

Buoynwndg wimhog: ALT 13 U/L, AST 14 U/L, ALP
57 U/L, yGT 12 U/L, LDH 150 U/L, yAux6tn 93 mg/dl,
yohreouBpivn 0,7 mg/dl, ovord o0&V 4,6 mg/dl, Na 142
mEq/lt, K 5,2 mEq/It, ovpia 38 mg/dl, xpearvivy 1,0 mg/
dl, mowreiveg 6,4 g/dl, ahfovuivy 4.1 g/dl.

Cevinn oUpmv: ywolc taBohoyird evorjpata.

Aéouo alparog (o€ ouvOreg megpdrhovrog): pH=
7,44, pO,=89 mmHg, pCO,=38 mmHg, HCO, = 268,
Sat 97%.

Zmpopgronon: FEV, =2250/3690 ml (60,9%) nou
FVC=2930/4730 ml (61,9%), FEV /[EVC=176,7%.

AIATNQZTIKH NPOZNEAAZH

O aoBeviic agyrnd vophidnxe oe aEoviry Touoyoa-
olo Bdpaxog, dmov avedelydnoav ov Torhomhés ola-
deLg ORLAOELS OTOV TVEVUOVLL, YWQIS TOQOVTTD SLOYRM-
uévav Aepgpadévav oto pecobmwpdxrio (Ewdva 2). H et-
2OVQL TOV TTOMOTADV 0CWIDV TVEVUOVIXOV OXIACEMV
CUQOTEQOTAEVQO. EDLVE TNV VITOY{0L VITORENS UETAOTOTL-
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%G VOoov %o €10l 0 0.oBevic VoM Onxe oe aEovix
TOUOYQOPL0L XOLALOLS 1O EYREPALOV RO OF VTTEQNYOYQU-
pnua Bupeogldotic xon 6yemv. ZTnv aE0oVIXY TOPOYQOL-
@lo avo xowhiag dwomotwdnre uoEPOUO HTaTog, Ue
YOQOXTIOES OV deV aréxAeray Ty Ul xaxorjfelag,
evo Olarmotainxe nou dLeYrmon Tov TEOOTATY 0dEVA.
To vrepnyoyodenua Bupeoeldoig zo GPYEMV Ty
Yol TaBoroywrd svprjuare. H ovpumhnowuoanix aEo-
VIXI] TOUOYQOPIOL ROLALOG [1E OXLOYQAPLXG €dmOE TOVG
YOQOXTYQES TOU OULUCLYYELOUOTOS YLoL T BAGN TV vimta-
T0G, VO 0 EQYALOTNOLXAS EAeYYOS ue PSA vitav apvnti-
270G Yo voxorfgio og emavelnuuéva delynorta.

Ou veomhaopatirol detnteg (CEA, Ca 19-9, AFP,
SCC, TPA, CYFRA 21-1, NSE) jtav evtdg guolohoyt-
2OV TGV, EVA) 0 VOOOLOYLROG EAEYYOG TOV 0LoDEVT ity
apvnuxds. O aobBeviig frav gvBupeoetdinde, 1o SACE
TV QUOLOAOYLXO, 1) VOCONAEXTQOPGQYON TV TQWTEL-
VOV TOV QUOLOAOYLXY KO TOL OVTLITUQN VXA OVTLOMUOL-
tajrav aoBevog Betind. H Mantoux vitav agvntx. O
ELeYY0G YL RUTTOQOUEYAAOTO Tay avnTiros. Ot vut-
TOQOLOYIXES KO OL XOUAMEQYELES TTTUELMV 1TV QLQVITL-
%€ Y10 OO BEL0L KO Y10 TEOVOT0L uxofaxTnodiov
tov Koch, avtiotovya.

H Pooyyooxdmmon 1t aovntizt yio evoopooyyixi
PAAPN. O vuttoQohoyég eEETA0ELS TV dELYUATMV TOU
eMeOnoay, oo éxmhupo xo EEouata fooyyrol frev-
VOYGVOU, 1TOV 0QVNTLRES YLoL UTTalQEN ®oon OgLag.

O aoBeviic vmophiBnxe oe Proic tvevpovog e he-
7on eldvn vt aEovird TopoYRAO YWEIS GUMGS ATOTE-
Aeopa, AGym un Apymg draryvootiot vMxou. H dievép-
Vel avoLrTS Proyiag vetpovog BemenOnxe emBepin-

[ 4
Enova 2. AGovixij topoypagpic daros (PAéme xeiuevo).
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uévn yloe v emtiteven dudyvwons. Méow wxiis deEudg
LAy BEAXOTOWNG EYLVE OPNVOELONG EXTOUT TTVEVNO-
viroU mopeyyvportog 3x2,5x1,5 exatootav e TeQLeXOue-
vo oCidLo mepimov 1,5 exarootov. O aobevic eiye opahi
ueteyyelontxn mopeio. H wotohoywr eE€taion €0e1Ee ot
eMEO%ELTO TEQL AeVRAPaLOV VITGoRANQOV LoV, dLooTd-
oewv 1,4x1,2x1 £xaT00TOV, (1€ VTOXATACTOON TOU TVEV-
UOVLXOV LOTOU 0Tt6 VOAOELOY OMAYGVO LOTO, TETOAMD-
dovg raravouic xou adorg 0teofLthogtdovg didtaEng, ue
TAOY OLYREVTQRIGS EVamEBeoNS YUEm amtd ToL aryyela, (e
TEQUPEQIXES LOQOIOELS TAUOUOTOXUTTAQMY, AEUPORUTTC-
QOV XOUL UOQOPAY ™Y, divovTe T dLdyVeoY) TOU TVEUUO-
VIX0U VOLOELDOTOLOUUEVOU RORKIDUOTOS. AVOAVTIRA, 1)
YOWON) CULUATOEVAIVIG-e0TVNG 0vEDELEE TV VITQEN OUV-
detnot 1otov roun yowon CAB motomoinoe v Umapén
0V ®oMarydvou (Ewdva 3). Ovyowoeig LCA, CD68 avé-
detEav mv 1o pheypovadn dujbnon and hepgpoxritro-
oa ®ow poxpopdya, eva ol yonoels Congo-red, Ziel-
Nielsen, PAS améxheioov ™ dudyvmom tov apvhoetdoug,
QUUOTIMONG 1| LURITMV, AVTIOTOLYCL.

O aoBeviic Oev anohoiOnoe L0 aryoyr, TNy orym-
YiS yLo T yodvia: fooyyitda. ETétn oe whuvixy xow omel-
®OVIOTLXI ToaolovBnon avd eEdunvo. Erjueoa, 30 un-
VeC netd, dev mapatnoeiton uetafoly ovte oty xAwi-
%1}, OUTE RO OTNV AXTLVOLOYLXY] EOVa TOV aoBevi] (€L-
nova 4 xon 5).

2YZHTHZH

To vevpovire VOAOELDOTOLOVUEVO RORKIDUOL EIVOLL
oL EQULQETIA OTAVLOL VOGOLOYLXI] OVTGTNTOL TTOV TTEQLE-

Exova 3. lotoloyixd mapaoxevaoua. Xodon aiatobvlivyg-
ewaivns (x63)

TMINEYMQN Teuxog 20, Téuog 140g, Mdiog - Auyouotog 2001

yoonpe o T pod o Engleman, to 1977, og 20 aofe-
veig!. Xapoaxrmoiteton amd v mepovoio moAaThdy
0CwdMV OXLACEWY OTOVS TVEVUOVES OUPOTEQOTAEVQQL,
VM) OTTAVLCL V0L ETEQOTAEVQO KO OTTOVIGTEQO LOVIQECS.
“Extote, 100d 10 YEYOVOS OTL €Y 0VV TEQLYQOIpel Ay dTe-
0€¢ and 70 TEQUTTOOELS, TO AUTLO TNG VOOOU TRLQOUEVEL
aveEuyviooto®

H dnpovgyia tov oludinv moteveton 6t amotehet
VEQPOMUY AVOOOAOYIXY OVTIOQOLON OE QVTLYOVIXO EQE-
Buopa petd amd holuwén 1 avtodvoon avtidpaon'. To
60% TV TEQLYQUPOUEVOV TEQLOTATLXAV OVOPEQOVV
2MVIRES HaL QYOOTNOLOMES EVEEELS VmapENG awTod-
VOONG avTidoaoNg-vooov, ®uplng e Taovoia BeTivdv
OLVTLTTUQN VLGV OVTLOOUATOV RO QEVUOTOELOOUS TOQdL-
yovta. H vmap&n dedopévav avtodvoons véoou oyeti-
Cetau pue v maovoio. apgoTeQOmAEVONG TVEVUOVIRIG

Ewova 4. Al axtvoyoaio Odoaxos uerd and 24 pijpveg

Ewova 5. ASovirj touoyoapio 0idoaxos netd amo 26 uijves
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mpoopohic’. Emlong €xet meouyoapel 6L oL TeQUTTioELS
TVEUROVIXOU VOMOELOOTOLOVUEVOU HOUULDOUOTOS KO
UmopENG wecoBmpamixng 1 omoBomepLrovaixig (vwong
OUVOEOVTOUL LE TTQONYOUUEVO LOTOQLXG LOTOTAGOUMONG 1]
pupatimons®. v meQryapOIEVY TTEQITTWON, TV TG
UIOLOENG TV 0L0BEVMS BETIRDV OVTLITUONVIXWDV OVTILOW UG-
TV Ogv umoyav dhheg aBoloyrés eEetdoels, otolyeio
TIOV P0G ETUTQETEL VOL GUVITYORY OOV LLE TEQL TGS OUTOAVO-
ong avtidpaons mg mBavATEQNS QUTIOS TG VOOOU.

Ou mepLoodtepol aobeveic eivar véag | péong nit-
rlag, xmolg Wiaitepn mootiunon oe uiij 1 @vro. Ou
aoBeveic ouviiBog Tapovotdlovy ehapod xoxovyi, ue
vevird (Tueetdg, rotafolri, paouyytda) 1 ex Tov ava-
mvevotvoy ouprtdporto (Brixag, dvomvola, Thevpodu-
Vo). ZToviGTeQa E(VaL ALOVUTTOUATIROL, OTTOTE 1) TOWT
dudyvwon yivetau pe Tuyaio oy axtvoypagpio 0moa-
%0G, OIS KOl 0TIV TEQITTMON TOV 00BeVI] o,

H axuwvohoywn ewdva yopoxmeiCeton oo my mo-
oovoia TOMOTAOV, oLUVHOWS AUPOTEQOTAEVQMV OTL-
dlwv, ywolc 1Wiaiteen *aTOVOUY OTOVS TVEVUOVIXOUS
Mopovic. Eivou ovumayeic, otpoyyvhot, e oot GoLat xow
ondvia yepoxmeitovran amd exaoBEotwon 1 ®evigurn
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vérpmon. To uéyeBog tmv olidimv vupaivetal amd ueot-
%A YMooTd €00g 15 exatootd’.

Av %ou 1 1o OeEOVUEVY dLAYVWOT OTIG TEQUTTM-
O€LG TOV TVEVHOVIXOU VOAOELOOTOLOUIEVOU ROXKLOUOL-
T0G €(VOLL TO UETOOTOTLXG VESTAOONCL, BoL TTEmEL VoL duat-
(POQOJLOYVAOORETOL OO TNV TAELAOO TWV CUTIWY TOU
TEOXOLOVV TNV VITOEN ROVITOWV 1] TOAMATAGY, £TEQS-
TAEVOWV 1] AUPOTEQOTAEVEMV OTLOIV OTOV TTVEUUOVOL
7o avopéovron avahutind otov mtivoxa 17,

H dudyvwon yivetow dvtote péom Lotohoyiwig eme-
Paiwong. Adym g gioems Tmv oldimv 1 froyic pe hemrm)
Perdvn v aovird Topoyedpo dev eivon doryvootxy. H
Proyio mvevpovog (avowrti § VATYS) Bewpeiton amopai-
T, GYL UOVO YLoL T Mym LoToTeparyiov, chAd ®ow Lo Tov
LLOXQOOROTILXO EAEYYO THG UTTECWXOTIXNG XOLAGTTOG.

Iotohoywrd, oL 6Cot ouviotovton and eEMXRVTIAQLES,
oxAnég, vahogidomomuéves dEopeg oAoyGvo, pie mte-
ToMOON xoTovoun xow 0dod otpoprhoed] dudtaEn ue
Tdom ovyreviouwis evandBeonc yipw and ayyeia. Ilo-
00TNEE ToU OLUVOAAE 1TTLeL PAEYHOVAIONS O1jBnom ortd Aep-
(POXVTTOLOL, TAOLOUOTOXUTTOQEL %ot LOKQOPAYaL S, Audigpo-
QEC LOTOYNUHKES YOWOELS YONOLULOTOLOVVTOLL YLOL TNV ETTL-

Iivaxag 1. Aftio dnuioveyias wovijow 1j xat woAdamAav olwddy avevpovixgv oxidoewy

NEOIINAZMATA
1. TTpwromaBég naprivoua
2. Metaotomxd rapriviouo
3. Aépgpopa

KY2TEDY

3. Agpuogtdic

1. Booyyoyevig
2. Mepuropdioxy

TIAPASITQSELS

1. Eywdnounrog xivom (E. granulosus)
2. Aorapiaon (A. lumbricoides)

3. duhaplaon (D. immitis)

4. Agpgotimepmhoonny véoog 4. Tepdtmpo
5. Audotopa AYZIINAZIEY
6. Ipwromafég odormua TPAYMATIKEY KAKQSELY 1. Apmotophefmdng emxowvavic

7. Evdofooyyind ®apnivoeldég 1. Aydropo

2. Evdayyeiond evdotniiopo

8. MiEmua 3. Amélvupo tveBpovog
9. Ivoua PAETMONQAELX BAABEY

10. Nevpoyevig dyrog 1. TIvevpovinn gupartioon AANAAITIA

11. Almopo 2. Iotomhdopwon 1. Knjheg

12. MvopAdotouo

13. Astopdmpa

14. TThaopatoxvtouo

15. Zxhnouvuxd cuporyyeiopo

16. ©duwpa

17. Evdountoiwon

18. Movnong wvadng 6yxog vrelwndta

19. Ivevpovixi duxtimon

20. Ypumépvopa (Hibernoma)

21. Avowyorvttopundg 6yrog (Sugar tumor)

11. Koppiopa

3. Kouvnroroxximon
4. AomepyiMoon
5. Noxradimon
6. XQOVI0 TVEVUOVIXG ATOOTYOL
7. Koxxidrogdopinmon
8. Autoeidiig mvevpovio:
9. Mol ivooon
10. Koxruopdtwon Wegener

2. Kuxhotepric arehextaoio
3. TIvevpovixd €ugpoaxto

12. Pevpartoetdég xonnimpo
13. Zaproeidmon

14. Hoowdguho roxxiopo

15. Auvhoeidwon

16. My €181 noruoudtnon




160

PePaiwon e magovoiag Tov xohhaydvov (CAB, oposi-
vIQ), TG mapovoiag pheyuovadovg dujnong (LCA,
CD68), 1 mv amovoio purrtwv (PAS), pupartioong (Ziehl-
Nielsen), apviogdovs (Congo red nau Crystal violet). Ze
eEQUQETIXES TEQUTTMOELS, BTV VITAQYEL OepLoAict didi-
YVWONG, UE TO NAEXTQOVIXG WHQOOKOTLO ITTOQOUUE VOL
dampivoupe Tig iveg xOAMOyGVOU OE TEQLOAATNTAL TV
64 nm 7OV TEQLEYEL TO TVEVUOVIXG VOAOELOOTOLOVUEVO
rnorr{weL, It 10 WdMES VAXA Tov apvhoedotc®.

To mvevpovind vahogdomoLovueVo roxximuo dev
QTOULTEL ELOLXY) BEQATTEVTIRI| CtyYY) RO OTNV TTAELOVOTY-
TOL TV TEQUTTWOEMV 1) TTROY VOO (VoL KOAY 00G ETTE KOl
LonBetag. 210 30% twv aobevav maateeiton aiEn-
on Tov ueyEBoug Twv 6Cwv *au emdevoipevy SUomvola.
ST TEQUTTOOELS AVTES OTOULTETOUL VEQ DLy VOOoTIXY BLo-
PioTveuovoc®S, Te omdvieg TEQUTTNOELS UTTOQEL VOL TTOi-

MNEYMQN Teuxog 20, Touog 140¢, Mdiog - Auyouotog 2001

oatnen0et omobomepirovaixng 1 pnecobmpaniny} ivmon
ue oy (devom TV ayyeimv o avdioyn CUUTTOUATO-
hoyla*S. O aoBeviig pog petd omd 30 wijveg elvan oy
0o xhvixy rordotoon. Ae maovoldlel SuoyEpela oty
QVOTTVOY, T OTILQOUETOLRA OgdopEva dev dtapépouy, n
de aEovinn Topoypapio Tov Brdpaxog dev TapovoLdlel
TV TOQOUHXOY UETAROM] TWV ROXROUATWY, TOOO O€
apud 6oo xa ot péyedog.

Juprepaoponnd Aowmdv o TEmeL va Toviooupe Ot
oto haoto TG drapoixrnc dudyvmong T Tolvolddoug
OUPOTEQATTAEVONS TtveupovordfeLog €xel BEom o vevpo-
vix6 vohoedomolovpevo xoxxiwpo. Paiveton 6t avTtod-
voom awvtidpaiom amotehel v autio nuovgyiog tov. H dud-
VOO ETUTUYYGVETOL 0716 TO CUVOUCLOUS TOV HAVIXGV, OXTL-
VOROYRMV, %0 ®VOIMG TV 10ToTafohoY XMV dedOUEVWY.

SUMMARY
Multiple bilateral pulmonary nodules in an asymptomatic male

Kotoulas Chr., Dimadi M., Konstantinou M., Patzalis K., Tsiaras J., Kalkandi P., Trompoukis K.,
Lioulias A., Papadakis E.

3rd Thoracic Surgery Dpt,Pulmonary Dpt, Pathology Dpt, Athens Chest Hospital "Sotiria",
Radiology Dpt, Gennimatas General Hospital, Athens, Greece

A case of pulmonary hyalinizing granuloma is presented. The patient was a 61-year-old Caucasian
male who was found to have multiple bilateral pulmonary nodules at a routine chest x-ray. The patient
was asymptomatic and the nodules were considered as metastatic disease of an abdominal lesion.
Complete imaging and extensive laboratory tests excluded the presence of any malignancy. No definite
diagnosis was established either by brushing cytology or percutaneous fine needle biopsy. A nodule of
the right lung was removed by open lung biopsy. Histological diagnosis was pulmonary hyalinizing
granuloma, consisting of hyalinized collagen fibers and bundles infiltrated with chronic inflammatory
cells. The patient remains asymptomatic, with no specific therapy and the imaging findings are the
same till today, 30 months after the diagnosis. Pneumon 2001, 14 (2): 156-160

Keywords: Pulmonary hyalinizing granuloma, pulmonary nodules, asymptomatic, lung biopsy
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