
Key words: Histology, anatomy, mechanical ac-
tion, physiology, fatigue of respiratory muscles

Correspondence:
N.G. Koulouris, Department of Respiratory Medi-
cine University of Athens "Sotiria" Hospital, 152
Mesogeion Ave. GR-115 27 Athens, Greece, Fax:
+30-1-7770423

Structure and function of the respiratory muscles

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
2
. 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. Pneumon 2001, 14 (2): 91-108

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

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.

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).

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 breathing1-2. A few centuries later the re-
markable Galen realized that not only the diaphragm
but also intercostals and various accessory muscles were
involved3. 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
dissection4. During the 17th century in England, John
Mayow wrote a clear description of the breathing mech-
anism5. In the 18th century two names stand out; G.E.
Hamberger6, 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 humans7. 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 print8-10. 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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Table 1. Sceletal muscle fibers

Histochemical I IIA IIB 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-
cles12 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 groups13. 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-
fied14. With few exceptions, ST and FT fibres are evenly
represented in the muscles, however, with a large inter-
individual variation15.

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 contractions16. 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 tension17.

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
diaphragm18.

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
girdle19.

THE DIAPHRAGM

Anatomy of the diaphragm

The diaphragm is a structural feature of the mam-
mals9 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-
spiration20. 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 man21.
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 unit22.

Afferent fibres

The afferent innervation of the diaphragm is supplied

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 T1221-23. The diaphragm
contains relatively fewer sensory end-organs, and there
appear to be more tendon organs than muscle spindles24.
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
function25.

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 vessels26. 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 pattern27. The
anatomical arrangement of the vessels appears to pre-
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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 wall32. The
intercostal muscles are well supplied with propriocep-
tors. Histological studies have demonstrated muscle spin-
dles, tendon organs and Pacinian corpuscles33.

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

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 intercostals28.

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 vessels29.

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 anteriorly30 and thick-
er than the internal intercostals31. 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. 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 muscles34.

Innervation of the abdominal 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).

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 man35,36.

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 intercostals36.

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-
ing8.
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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 ribs8. This problem is a classical
cause of arguments. Galen3 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 closed7. 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 known37. 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 cage20,38. 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 dome39,40. 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 humans39 and dogs40.
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).

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 (I) 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 subjects41-43 and in
subjects under spinal anaesthesia extending to T144. 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 cage20,37,45 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 volume38 and therefore a change in lung
volume is accompanied by a change in the operating
length and hence the force of the diaphragm38. 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
decreases20,38 reducing the diaphragm's inspiratory action
on the rib cage and increasing its expiratory action
through pleural pressure45. 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 animals37,46,47.

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 processes48,49. 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 cage48,49. 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 side50; in hemiplegic patients,
outward displacement of the rib is reduced on the para-
lysed side51. In supine subjects with complete diaphrag-
matic paralysis, rib cage displacements are exaggerated
and abdominal wall displacements are paradoxical when
the abdominal muscles remain relaxed10,52,53. The func-

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 history54. 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 action55. 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 abdomen25,55,56 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 l/min36,57,58.

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"59,60. 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 abdomen41. The sternomastoids are probably the
most important accessory muscles of inspiration and their
participation in breathing with dyspnoea is a well known

clinical observation.

The triangularis sterni

Most normal subjects when breathing at rest in the
supine posture do not activate this muscle unlike cats
and dogs61. It always contracts during vigorous expirato-
ry efforts such as coughing, laughing and during expira-
tion below FRC61,62. 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 man8,63.

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 them64. 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 methods11. 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.

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 volumes39,67-73.

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"75-76.
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 II ( FT ). The
force-velocity relationship of the diaphragm muscle is
intermediate between those of slow (type I) and those
fast (type II) skeletal muscles77.

RESPIRATORY MUSCLE WEAKNESS

The respiratory muscles are subject to weakness from
a variety of processes which affect the motor nerves, neu-
romuscular junction and muscle cell per se (table 3).

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
transducer65. The recording of Pdi in response to
electrical stimulation of the right phrenic nerve allows a
similar myogram to be obtained from the diaphragm66.
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 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

1
/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 problem79.

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 also80-82, 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

Table 3. Causes of respiratory muscle weakness

Some of the important clinical disorders affecting respiratory
muscles are listed below78:

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-
niques83, (ii) generalised increase in the surface tension
of the alveolar lining layer84 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 cage85,86. 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 wall87.

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 weakness88,89.
Similarly, it might be expected that maximum voluntary
ventilation (MVV) measured over 15 sec would be re-
duced disproportionally to changes in FEV

1
 in respira-

tory muscle weakness, but only a small trend in this di-
rection has been found in myasthenia gravis90 and in
myotonic dystrophy91.

Ventilatory drive

Patients with respiratory muscle weakness breath fast-
er and with a smaller tidal volume than healthy sub-
jects82,92,93. This tachypnoea may be related to the diffuse
microatelectasis, reduction of lung compliance or differ-
ent signals from the weakened muscles themselves92.

Alterations in the central control mechanisms of res-
piration have been repeatedly suggested in a number of
patients with neuromuscular disorders94-98. 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-

piratory muscle weakness is usually a fall in arterial PO
2
99.

Hypoxaemia without an elevated PaCO
2
 has been report-

ed in patients with acute poliomyelitis during respirato-
ry treatment100 and in a number of patients with other
neuromuscular disorders82,101,102. In these cases decreased
PaO

2
 coexists with an increase in alveolar-to-arterial ten-

sion difference for oxygen (A-a) PO
2
. Initially the

tachypnea causes an increase in alveolar ventilation, re-
sulting in alveolar and arterial hypocapnia99,101. 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 question103.

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 hours104. 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 fatigue105. 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 assessed106. 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 muscles105.

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 ions107,108, 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 reticulum109. 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-
duced110 as may be the rate111 and power output112 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-
ro113 reductions in strength in excess of 50% can occur
with low-intensity exercise in which no lactic acid is pro-
duced and pH is unchanged106. Patients suffering from
McArdle's syndrome (myophorylase deficiency) can fa-
tigue with no lactic acid production114. Other metabol-
ic changes i.e. an increase in ADP in combination with
a decrease in pH might plays key role in the develop-

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 changes115. 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 it25,116. 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 muscle117.
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 cost118,119.

Respiratory muscle fatigue

By analogy with limb muscles, fatigue could devel-
op in the respiratory muscles and contribute to hyper-
capnic ventilatory failure103. 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 rest64. In these circumstances, it ap-
pears likely that the respiratory muscles, particularly
those of inspiration, can fatigue and precipitate or in-
tensify ventilatory failure66,103.

ÐÅÑÉËÇØÇ

ÄïìÞ êáé ëåéôïõñãßá ôùí áíáðíåõóôéêþí ìõþí

Í.Ã. Êïõëïýñçò, É. Äçìçôñïýëçò

ÐíåõìïíïëïãéêÞ ÊëéíéêÞ, Ðáíåðéóôçìßïõ Áèçíþí, Íïóïêïìåßï ÍïóçìÜôùí Èþñáêïò Áèçíþí
"Ç Óùôçñßá"

Ôï áíáðíåõóôéêü óýóôçìá áðïôåëåßôáé ïõóéáóôéêÜ áðü äýï ìÝñç, ôï üñãáíï ôçò áíôáëëáãÞò ôùí
áåñßùí ôïõ ðíåýìïíá êáé ìéá áíôëßá ðïõ áíôëåß ôá áÝñéá ìÝóá êáé Ýîù áðü ôïí ðíåýìïíá, áðï-
ôåëïõìÝíç áðü ôïõò áíáðíåõóôéêïýò ìýåò êáé ôï èùñáêéêü ôïß÷ùìá. Ï ðíåýìùí êáé ôá íïóÞìá-
ôÜ ôïõ Þôáí ðáñáäïóéáêÜ óôï êÝíôñï ôïõ åíäéáöÝñïíôïò, åíþ ïé äéáôáñá÷Ýò ôçò áíôëßáò åß÷áí
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ôý÷åé ìéêñÞò ðñïóï÷Þò. Ç Ýñåõíá ãéá ôïõò áíáðíåõóôéêïýò ìýåò Ý÷åé åíôáèåß êáôÜ ôéò äýï ôåëåõ-
ôáßåò äåêáåôßåò. Ïé áíáðíåõóôéêïß ìýåò åßíáé üëïé ôïõò óêåëåôéêïß ìýåò ðïõ Ý÷ïõí ôçí ßäéá óýíèå-
óç éíþí ìå ôïõò ìýåò ôùí Üêñùí. Ç óýíèåóç ôùí éíþí ôùí áíáðíåõóôéêþí ìõþí åßíáé óçìáíôéêüò
ðáñÜãùí ãéá ôçí áíôï÷Þ ôïõò êáé ôéò óõóôáëôéêÝò ôïõò éäéüôçôåò. ÕðÜñ÷ïõí äýï ôýðïé éíþí, ïé
ôá÷åßáò (FT) êáé ïé âñáäåßáò (ST) óýóðáóçò. Ïé FT ßíåò Ý÷ïõí äýï õðïïìÜäåò, ôéò FOG êáé FG
ßíåò. Ôï äéÜöñáãìá Ý÷åé ìåãÜëï ðïóïóôü áíèåêôéêþí óôçí êüðùóç éíþí. Ïé êýñéïé áíáðíåõóôé-
êïß ìýåò åßíáé ôï äéÜöñáãìá, ïé ìåóïðëåýñéïé ìýåò êáé ïé ìýåò ôïõ êïéëéáêïý ôïé÷þìáôïò. Ïé
åðéêïõñéêïß ìýåò ôçò áíáðíïÞò ðåñéëáìâÜíïõí ôï óôåñíïêëåéäïìáóôïåéäÞ êáé Üëëïõò ìýåò ôïõ
ôñá÷Þëïõ, ôçò ñÜ÷çò êáé ôçò ùìéêÞò æþíçò. Ïé ìåóïðëåýñéïé ìýåò õðïäéáéñïýíôáé óå äýï ïìÜäåò:
Ôïõò Ýîù êáé Ýóù ìåóïðëåýñéïõò. Ç óýóðáóç ôïõ äéáöñÜãìáôïò åëáôôþíåé ôçí åíäïèùñáêéêÞ
ðßåóç êáé áõîÜíåé ôçí êïéëéáêÞ ðßåóç óå öõóéïëïãéêÜ Üôïìá ìå ôçí êÜèïäï ôïõ äéáöñáãìáôéêïý
èüëïõ. Ïé ìåóïðëåýñéïé ìýåò êéíïýí ôï èùñáêéêü ôïß÷ùìá êáé ìðïñåß íá Ý÷ïõí åßôå åéóðíåõóôéêÞ
åßôå åêðíåõóôéêÞ ëåéôïõñãßá. Ïé Ýîù ìåóïðëåýñéïé êáé ôï ìåóï÷üíäñéï ôìÞìá ôùí Ýóù ìåóï÷ïí-
äñßùí ìõþí èåùñïýíôáé üôé åßíáé åéóðíåõóôéêïß ìýåò, åíþ ôï ìåóüóôåï ìÝñïò ôùí Ýóù ìåóïðëåõ-
ñßùí åêðíåõóôéêïß. Ïé óêáëçíïß èåùñïýíôáé ðëÝïí üôé åßíáé ðñáãìáôéêïß ìýåò ôçò åéóðíïÞò êáé
ü÷é "åðéêïõñéêïß". Ïé óçìáíôéêüôåñïé åðéêïõñéêïß ìýåò åßíáé ðéèáíþò ïé óôåñíïêëåéäïìáóôïåé-
äåßò. Ïé áíáðíåõóôéêïß ìýåò åßíáé ç êéíçôÞñéïò äýíáìç ôçò áíáðíïÞò êáé ðáñïõóéÜæïõí áäõíá-
ìßá áðü ðïéêéëßá ðáñáãüíôùí ðïõ ðñïóâÜëëïõí ôá êéíçôéêÜ íåýñá, ôç íåõñïìõéêÞ óýíáøç êáé
ôï ìõéêü êýôôáñï. Ïé ÷ñüíéåò íåõñïìõéêÝò äéáôáñá÷Ýò åðçñåÜæïõí ôïõò ðíåõìïíéêïýò üãêïõò. Ç
áðïôåëåóìáôéêüôçôá ôïõ âÞ÷á åëáôôþíåôáé óå áäõíáìßá ôùí åêðíåõóôéêþí ìõþí. Ïé áóèåíåßò ìå
áäõíáìßá ôùí áíáðíåõóôéêþí ìõþí áíáðíÝïõí ãñçãïñüôåñá êáé ìå ìéêñüôåñï áíáðíåüìåíï üãêï
áðü ôá õãéÞ Üôïìá. Ç óçìáíôéêüôåñç áëëáãÞ ôùí áåñßùí áßìáôïò óå áäõíáìßá ôùí áíáðíåõóôé-
êþí ìõþí åßíáé ç ðôþóç ôçò PaO

2
. Ç õðåñêáðíßá åðÝñ÷åôáé áñãüôåñá. Ùò êüðùóç ôùí áíáðíåõ-

óôéêþí ìõþí êáëåßôáé ç áäõíáìßá ôïõò íá äéáôçñÞóïõí ôçí áíáìåíüìåíç äýíáìç ìå óõíå÷åßò
óõóðÜóåéò, ðïõ åßíáé áíáóôñÝøéìç. Ïé áíáðíåõóôéêïß ìýåò, åéäéêÜ ïé åéóðíåõóôéêïß, ìðïñåß íá
êïðùèïýí êáé íá åðéóðåýóïõí Þ íá åíéó÷ýóïõí ôçí áíáðíåõóôéêÞ áíåðÜñêåéá. Ðíåýìùí 2001,
14 (2): 91-108

ËÝîåéò êëåéäéÜ: Éóôïëïãßá, áíáôïìßá, ìç÷áíéêÞ äñÜóç, öõóéïëïãßá, êüðùóç ôùí áíáðíåõóôéêþí
ìõþí.
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Ìüñéá ðñïóêüëëçóçò êáé êáñêßíïò ðíåýìïíá

ËÝîåéò êëåéäéÜ: Müñéá ðñïóêüëëçóçò, êáñêßíïò
ðíåýìïíá

Éáôñéêü ÊÝíôñï Áèçíþí Åñã. Öõóéïëïãßáò ÉáôñéêÞò
Ó÷ïëÞò Ðáíåðéóôçìßïõ Éùáííßíùí

Áëëçëïãñáößá:
Ê. ×áñáëáìðüðïõëïò,
Óïëùìïý 13
45221 ÉùÜííéíá

ÐÅÑÉËÇØÇ: Ôá ìüñéá ðñïóêüëëçóçò, ìÝóù áëëçëåðéäñÜóåùí
êõôôÜñïõ ðñïò êýôôáñï Þ êõôôÜñïõ ðñïò óôïé÷åßá ôçò åîùêõôôá-
ñéêÞò èåìÝëéáò ïõóßáò, ðÝñáí ôïõ öõóéïëïãéêïý ôïõò ñüëïõ, åíÝ-
÷ïõí êáé óçìáíôéêüôáôç óçìáóßá óôçí êáñêéíïãåíåôéêÞ äéáäéêá-
óßá. Áõôü óõìâáßíåé ôüóï óôçí áñ÷éêÞ öÜóç ôçò åãêáôÜóôáóçò
ôçò, üóï êáé ìåôÝðåéôá, êáôÜ ôç öÜóç ôùí ìåôáóôÜóåùí. Åéäéêü-
ôåñá óôïí êáñêßíï ðíåýìïíá Ý÷ïõí ìåëåôçèåß äéÜöïñá ìüñéá ðñï-
óêüëëçóçò, üìùò éó÷õñÞ åõáéóèçóßá ùò âéïäåéêôþí äåí Ý÷åé áêü-
ìç ðëÞñùò ôåêìçñéùèåß. Êýñéá áíáöïñÜ ãßíåôáé óå ìüñéá éíôå-
ãêñéíþí, óôçí Å-êáíôåñßíç, óôï ICAM-1, óôï VCAM, óôï NCAM,
óôï CEA, óôéò óåëåêôßíåò êáé óôï CD44. Ðáñáôßèåíôáé ôá ôåëåõ-
ôáßá äéåèíÞ åðéóôçìïíéêÜ äåäïìÝíá êáé áíáäåéêíýïíôáé ïé êáôåõ-
èýíóåéò ôçò ìåëëïíôéêÞò Ýñåõíáò. Ðíåýìùí 2001, 14 (2): 109-117

ÃÅÍÉÊÁ

Ç äçìéïõñãßá äåóìþí ðñïóêüëëçóçò ìåôáîý ôùí êõôôÜñùí åßíáé âá-
óéêÞ äéáäéêáóßá, ç ïðïßá äéáäñáìáôßæåé ðñùôåýïíôá ñüëï ôüóïí êáôÜ
ôçí áñ÷éêÞ öÜóç ôçò åãêáôÜóôáóçò êáé óõãêñüôçóçò ôùí éóôþí, üóïí êáé
ìåôÝðåéôá ãéá ôç äéáôÞñçóç ôçò áñ÷éôåêôïíéêÞò êáé ôçò öõóéïëïãéêÞò ôïõò
áíÜðôõîçò. Ç áíÜðôõîç êáé ç öõóéïëïãéêÞ ëåéôïõñãßá üëùí ôùí éóôþí
ôïõ ïñãáíéóìïý åëÝã÷åôáé áðü Ýíá óýíïëï áíôéäñÜóåùí ðïõ óõìâáßíïõí
åßôå ìåôáîý ôùí êõôôÜñùí-áíôßäñáóç êõôôÜñïõ ðñïò êýôôáñï (cell-cell),
åßôå ìåôáîý ôùí êõôôÜñùí êáé ôïõ ìåóïêõôôÜñéïõ ðåñéâÜëëïíôüò ôïõò, -
áíôßäñáóç êõôôÜñïõ ðñïò ôçí åîùêõôôÜñéá èåìÝëéá ïõóßá (cell-matrix).
Ôçí ôåëåõôáßá äåêáåôßá, ìå ôçí Ýêñçîç ãíþóåùí óôïí ôïìÝá ôçò öõóéïëï-
ãßáò, ôçò âéï÷çìåßáò êáé ôçò ãåíåôéêÞò Ýãéíå åìöáíÝò üôé óå ðïëëÝò áðü
ôéò áíôéäñÜóåéò áõôÝò, ìåóïëáâïýí ïõóßåò ðïõ ïíïìÜæïíôáé ìüñéá ðñï-
óêüëëçóçò (adhesion molecules)1-3. Ôá ìüñéá ðñïóêüëëçóçò óõììåôÝ÷ïõí
óôéò äéáäéêáóßåò ôçò êáíïíéêÞò áíÜðôõîçò, ôçò åîáããåßùóçò ôùí ëåõêþí
áéìïóöáéñßùí, ôçò ðÞîçò ôïõ áßìáôïò, ôçò åðïýëùóçò ôùí ôñáõìÜôùí, ôçò
öëåãìïíÞò, áëëÜ êáé ôçò êáñêéíéêÞò äéÞèçóçò êáé ôùí ìåôáóôÜóåùí4,5.

Â. Ðáðáëéìíáßïõ,
Ê. ×áñáëáìðüðïõëïò

Âñá÷åßá Áíáóêüðçóç

Ç åñãáóßá ðáñåëÞöèç óôéò 05.09.2000 êáé åãêñß-
èçêå óôçí ôåëéêÞ ìïñöÞ ðñïò äçìïóßåõóç óôéò
06.07.2001
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Ôï 1889 ï Paget åß÷å èÝóåé ôï åñþôçìá: "Ôé åßíáé áõôü
ðïõ êáèïñßæåé ðïéÜ üñãáíá èá ðÜó÷ïõí óôçí ðåñßðôù-
óç åíüò äéÜóðáñôïõ êáñêßíïõ;"6. Ï ðñïâëçìáôéóìüò
áõôüò ôïõ åñåõíçôÞ -óÞìåñá 100 êáé ðëÝïí ÷ñüíéá áñ-
ãüôåñá- ðáñáìÝíåé åí ðïëëïßò áíáðÜíôçôïò. ¼ìùò íÝåò
Ýñåõíåò êáé ìåëÝôåò åðé÷åéñïýí íá åñìçíåýóïõí ôç öýóç
ôçò êáñêéíïãÝíåóçò êáé ôùí ìåôáóôÜóåùí, êáèþò êáé ôçí
åí ãÝíåé óõìðåñéöïñÜ ôïõ êáñêßíïõ óå ìïñéáêü åðßðåäï.

Ç èåùñßá ôùí ðñïóêïëëçôéêþí äõíÜìåùí äéáôõðþ-
èçêå ãéá ðñþôç öïñÜ ôï 1944 áðü ôïí Coman: "Ïé ðñï-
óêïëëçôéêÝò äõíÜìåéò åßíáé åêåßíåò ðïõ óõãêñáôïýí ôá
êáñêéíéêÜ êýôôáñá ìåôáîý ôïõò êáé ç åëÜôôùóç áõôÞò
ôçò ðñïóêïëëçôéêÞò éêáíüôçôáò åðéôñÝðåé óôá êáñêéíé-
êÜ êýôôáñá íá äéáóðåßñïíôáé ìáêñÜí ôçò ðñùôïðáèïýò
åóôßáò". ÐåíÞíôá êáé ðëÝïí ÷ñüíéá ìåôÜ ôçí ðñþôç áõôÞ
èåùñçôéêÞ äéáôýðùóç, ôá áðïôåëÝóìáôá óõíå÷þí êáé
åíôáôéêþí åñåõíþí óôÞñéîáí áëëÜ êáé óõìðëÞñùóáí ôçí
áñ÷éêÞ èåùñßá ôïõ Coman8. Ôá ìüñéá ðñïóêüëëçóçò
ìåëåôÞèçêáí áö' åíüò ìåí ìå ôç ÷ñÞóç ìïíïêëùíéêþí
áíôéóùìÜôùí ðïõ êáôåõèýíïíôáé åðéëåêôéêÜ åíáíôßïí
áõôþí êáé áö' åôÝñïõ ìåëåôÞèçêáí ìå ôéò äõíáôüôçôåò
ðïõ õðÜñ÷ïõí óÞìåñá ìå ôç ÷ñÞóç äéáöüñùí ãåíåôéêþí
÷åéñéóìþí ðáñÝìâáóçò. Åßíáé ðëÝïí ðñïöáíÝò üôé ïé
âáóéêÝò óõíéóôþóåò ôçò êáñêéíïãåíåôéêÞò äéáäéêáóßáò
üðùò ï áíåîÝëåãêôïò ðïëëáðëáóéáóìüò, ç áðïäéïñãÜ-
íùóç ôçò êõôôáñéêÞò êáé ìïñöïëïãéêÞò äéáöïñïðïßçóçò,
ç äéÞèçóç êáé ï áðïéêéóìüò ôùí êáñêéíéêþí êõôôÜñùí óå
áðïìáêñõóìÝíá üñãáíá, ìðïñïýí åí ìÝñåé íá åñìçíåõ-
èïýí ìå ôéò ðáñáôçñïýìåíåò áëëáãÝò óôéò ðñïóêïëëçôé-
êÝò éäéüôçôåò ôùí íåïðëáóìáôéêþí êõôôÜñùí ôüóï óôçí
áñ÷éêÞ åóôßá üóï êáé óôï ìåôáóôáôéêü üñãáíï óôü÷ïò9.

Êëéíéêþò, ôá ìüñéá ðñïóêüëëçóçò äõíáôüí íá áðï-
ôåëïýí åêëåêôéêïýò äåßêôåò ïñéóìÝíùí íåïðëáóìÜôùí.
Ï åíôïðéóìüò áõôþí ôùí ìïñßùí êáé ç êáôáíüçóç ôïõ
ôñüðïõ ëåéôïõñãßáò ôïõò èá ìðïñïýóå íá áðïâåß ÷ñÞ-
óéìç óôç äéÜãíùóç, óôçí ðñüãíùóç áëëÜ ðéèáíüôáôá êáé
óôç èåñáðåßá ìå ôç ÷ñçóéìïðïßçóç ìïíïêëùíéêþí áíôé-
óùìÜôùí óõíåæåõãìÝíùí ìå ñáäéïúóüôïðá Þ öÜñìáêá.
ÌÝ÷ñé óÞìåñá Ý÷ïõí áíåõñåèåß êáé ðñïóäéïñéóôåß ðå-
ñéóóüôåñá áðü 100 ìüñéá ðñïóêüëëçóçò ðïõ êáôáôÜó-
óïíôáé óå 5 ìåãÜëåò êáôçãïñßåò: Ôéò éíôåãêñßíåò (inte-
grins), ôéò êáíôåñßíåò (cadherins), ôç ãïíéäéáêÞ õðåñïé-
êïãÝíåéá ôùí áíïóïóöáéñéíþí (immunoglobulin gene
superfamily- IgSF), ôéò óåëåêôßíåò (selectins) êáé ôï
CD44. Ôá äéÜöïñá ìüñéá ðñïóêüëëçóçò ðáñïõóéÜæïõí

ãåíåôéêÝò êáé âéï÷çìéêÝò äéáöïñÝò, áí êáé ìåñéêÝò öï-
ñÝò Ý÷ïõí ñüëïõò ðïõ ó÷åôßæïíôáé ìåôáîý ôïõò.

ÊÁÑÊÉÍÏÓ ÐÍÅÕÌÏÍÁ

ÅéóáãùãéêÜ

Ï êáñêßíïò ôïõ ðíåýìïíá åßíáé ç óõ÷íüôåñç áéôßá èá-
íÜôïõ áðü üëïõò ôïõò ôýðïõò êáñêßíïõ. Õðïëïãßæåôáé üôé
ï áñéèìüò èáíÜôùí áðü êáñêßíï ôïõ ðíåýìïíá õðåñâáß-
íåé ôéò 600.000 êáô' Ýôïò ðáãêïóìßùò. Áðü ôïõò éóôïëïãé-
êïýò ôýðïõò êáñêßíïõ ðíåýìïíá ôï áäåíïêáñêßíùìá åß-
íáé ôï óõ÷íüôåñï. Ç ìåôáóôáôéêÞ äéáóðïñÜ åßíáé ï êýñéïò
ìç÷áíéóìüò èáíÜôïõ óôïõò ïãêïëïãéêïýò áóèåíåßò.

Óýìöùíá ìå éóôïëïãéêÜ ÷áñáêôçñéóôéêÜ, ï êáñêß-
íïò ôïõ ðíåýìïíá (WHO, Histological Typing of Lung
Cancer, 1982), ôáîéíïìåßôáé áäñÜ óå äýï ìåãÜëåò êáôç-
ãïñßåò: Ôï ìéêñïêõôôáñéêü êáñêßíùìá ôïõ ðíåýìïíá
(Small Cell Lung Cancer, SCLC), ôï ïðïßï áðïôåëåß ôï
20-25% üëùí ôùí êáñêßíùí ôïõ ðíåýìïíá, êáé ôï ìç
ìéêñïêõôôáñéêü (Non Small Cell Lung Cancer, NSCLC).
To ôåëåõôáßï (NSCLC) äéáêñßíåôáé óå áäåíïêáñêßíù-
ìá, ðëáêþäåò, áäåíïðëáêþäåò êáé áíáðëáóôéêü ìåãá-
ëïêõôôáñéêü. Ôï áäåíïêáñêßíùìá, ôÝëïò, äéáêñßíåôáé
óå âñïã÷éïêõøåëéäéêü, êõøåëéäéêü, ëïâéþäåò êáé ìåé-
êôü. Ôï âñïã÷éïêõøåëéäéêü êáñêßíùìá åßíáé ìßá ðïéêé-
ëßá êáëþò äéáöïñïðïéçìÝíïõ áäåíïêáñêéíþìáôïò ðïõ
éóôïëïãéêÜ èá ìðïñïýóå íá êáôáôá÷èåß ìåôáîý áäåíï-
êáñêéíþìáôïò êáé êáñêßíïõ åê ðëáêùäþí êõôôÜñùí. Ç
âéïëïãéêÞ ôïõ óõìðåñéöïñÜ äéáöÝñåé áîéïóçìåßùôá áðü
ôï êëáóóéêü áäåíïêáñêßíùìá. ×áñáêôçñßæåôáé áðü
ðïëëáðëÝò åíäïðíåõìïíéêÝò åíôïðßóåéò, áðïôÝëåóìá
áåñïãåíïýò äéáóðïñÜò, óôïé÷åßï ðïõ ðáñáôçñåßôáé ìüíï
ó' áõôüí ôïí ôýðï êáñêßíïõ. Åßíáé ëéãüôåñï åðéèåôéêü
êáé Ý÷åé êáëýôåñç ðñüãíùóç óå ó÷Ýóç ìå ôïõò Üëëïõò
ôýðïõò êáñêßíïõ ôïõ ðíåýìïíá.

ÄÉÁÖÏÑÁ ÌÏÑÉÁ ÐÑÏÓÊÏËËÇÓÇÓ ÓÅ ÊÁÑÊÉÍÏ
ÐÍÅÕÌÏÍÁ

Éíôåãêñßíåò

Ïé éíôåãêñßíåò åßíáé äéáìåìâñáíéêÝò ãëõêïðñùôåÀ-
íåò áðïôåëïýìåíåò áðü á êáé â äéìåñåßò áëýóïõò. ÕðÜñ-
÷ïõí ôïõëÜ÷éóôïí 15 äéáöïñåôéêÝò â Üëõóïé ðïõ óõí-
äÝïíôáé ìåôáîý ôïõò ìå äéóïõëöéäéêïýò äåóìïýò. Åê-
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óêïëëçôéêÞ äñÜóç üðùò ð.÷. ôç èñïìâïóðïíôßíç. Ãé' áõôü
ôï óêïðü ìåëÝôçóáí ôç óõìðåñéöïñÜ ôùí êáñêéíéêþí
êõôôÜñùí óôïõò 4 âáóéêïýò ôýðïõò êáñêßíïõ ôïõ ðíåý-
ìïíá (áäåíïêáñêßíùìá, ðëáêþäåò, ìéêñïêõôôáñéêü,
ìáêñïêõôôáñéêü) óå ó÷Ýóç ìå ôçí Ýêöñáóç éíôåãêñéíþí.
Óôï ìéêñïêõôôáñéêü êáé ðëáêþäåò êáñêßíùìá ðíåýìï-
íá äéáðéóôþèçêå Ýêöñáóç ôùí â3 éíôåãêñéíþí. Óå üëïõò
ôïõò ôýðïõò êáñêßíïõ ðíåýìïíá, ìå åîáßñåóç ôï ìáêñï-
êõôôáñéêü êáé ôï ðëáêþäåò, äéáðéóôþèçêå áðôï- êáé ÷ç-
ìåéïôáêôéêÞ êéíçôéêüôçôá ðñïò ôçí éíïíåêôßíç, ôç ëáìé-
íßíç êáé ôï ôýðïõ IV êïëëáãüíï, êéíçôéêüôçôá ðïõ Þôáí
åîáñôþìåíç áðü ôéò â1 éíôåãêñßíåò åêôüò áðü ôçí ðåñß-
ðôùóç ôïõ ìáêñïêõôôáñéêïý êáñêßíïõ üðïõ õðÞñ÷å
óáöÞò äéáöïñÜ óå üôé áöïñÜ óôçí Ýêöñáóç ôùí â1 éíôå-
ãêñéíþí13. Ç ðïëý÷ñïíç åìðåéñßá Ý÷åé äåßîåé üôé ï êáñ-
êéíéêüò ìåôáó÷çìáôéóìüò óõíïäåýåôáé áðü áëëáãÞ ôçò
Ýêöñáóçò ôùí éíôåãêñéíþí. ÌåëåôÞèçêå áíïóïúóôï÷ç-
ìéêÜ êáé áíïóï÷çìéêÜ ç óõìðåñéöïñÜ ôçò VL Á-3 éíôå-
ãêñßíçò (Very Late Antigen-3) êáé ôùí ãíùóôþí ðñïó-
äåôþí ôçò ëáìéíßíçò, éíïíåêôßíçò, êïëëáãüíïõ ôýðïõ IV,
íéêåÀíçò êáé åíôáêôßíçò/íéíôïãüíïõ óå êáñêßíï ðíåýìï-
íá äéáöüñùí éóôïëïãéêþí ôýðùí. Ç á3â1 áíé÷íåýèçêå
óôï âñïã÷éêü åðéèÞëéï êáé ôéò âáóéêÝò ìåìâñÜíåò ôùí
áåñáãùãþí. Óôá ìç ìéêñïêõôôáñéêÜ êáñêéíþìáôá ðíåý-
ìïíá (NSCLC) ïé éíôåãêñßíåò åêöñÜóôçêáí óôï 82% ôùí
ðåñéðôþóåùí áíåîáñôÞôùò éóôïëïãéêïý ôýðïõ êáé âáè-
ìïý äéáöïñïðïßçóçò ôïõ êáñêßíïõ. ÁíôéèÝôùò, ìüíï óôï
13% ôùí ìéêñïêõôôáñéêþí êáñêéíùìÜôùí ðíåýìïíá
(SCLC) äéáðéóôþèçêå Ýêöñáóç ôçò á3â1 êáé ôùí ðñïó-
äåôþí ôçò ðïõ åíôïðßæïíôáé óôï ðñïò ôç âáóéêÞ ìåìâñÜ-
íç ìÝñïò ôïõ êõôôÜñïõ14.

Ïé éíôåãêñßíåò ðáßæïõí Ýíá óçìáíôéêü ñüëï óôçí
ðñüãíùóç ôïõ êáñêßíïõ êáé èá ìðïñïýóáí íá ÷ñçóé-
ìïðïéçèïýí óáí âéïëïãéêïß äåßêôåò ôçò ðïñåßáò ôçò íü-
óïõ. ÌåëåôÞèçêáí áóèåíåßò ìå SCLC êáé áðïõóßá ëåì-
öáäåíéêþí ìåôáóôÜóåùí. Áðþëåéá ôçò Ýêöñáóçò ôçò á-
éíôåãêñßíçò óõíïäåýåôáé ìå ôá÷ýôåñç åîÝëéîç ôçò íüóïõ
óõãêñéôéêÜ ìå áõôïýò óôïõò ïðïßïõò äåí äéáðéóôþèçêå
áõôÞ ç ìåôáâïëÞ15.

Ïé áëëáãÝò ôçò åîùêõôôáñéêÞò èåìÝëéáò ïõóßáò êáé
ôùí ìïñßùí ðñïóêüëëçóçò ðáßæïõí óçìáíôéêü ñüëï óôçí
ðñüãíùóç êáé ôç ìåôáóôáôéêÞ äéáäéêáóßá óôïí êáñêßíï
ãåíéêþò. Ìå âÜóç áõôÞ ôç äéáðßóôùóç ïé Clarke êáé óõí.
ìåëÝôçóáí áóèåíåßò ìå áäåíïêáñêßíùìá ðíåýìïíá
ðñïóäéïñßæïíôáò ôçí Ýêöñáóç ôùí éíôåãêñéíþí á2, á3,

êñßíïíôáé áðü ôá åðéèçëéáêÜ êýôôáñá áëëÜ êáé áðü
Üëëïõò ôýðïõò êõôôÜñùí. Ç ðëåéïíüôçôá ôùí éíôåãêñé-
íþí óõììåôÝ÷ïõí óå áíôéäñÜóåéò êõôôÜñïõ ðñïò èåìÝ-
ëéï ïõóßá êáé ëåéôïõñãïýí Ýôóé ùò õðïäï÷åßò óôïé÷åßùí
ôçò åîùêõôôáñéêÞò èåìÝëéáò ïõóßáò üðùò ôïõ êïëëáãü-
íïõ, ôçò ëáìéíßíçò, ôçò éíïíåêôßíçò êáé ôçò âéôñïíåêôß-
íçò1. ÊÜðïéåò Üëëåò, üðùò ç á4â1 éíôåãêñßíç êáé ç ó÷å-
ôéæüìåíç ìå ôç ëåìöïêõôôáñéêÞ ëåéôïõñãßá-l (Lympocy-
te Function Associated-1, LFA-1) ìðïñåß íá ëåéôïõñãïýí
êáé óáí ìüñéá ðñïóêüëëçóçò êõôôÜñïõ ðñïò êýôôáñï,
åíþ ïé åõñéóêüìåíåò åðß ôùí ëåìöïêõôôÜñùí ìåóïëá-
âïýí ìå åôåñïôõðéêïýò äåóìïýò êõôôÜñïõ ðñïò êýôôá-
ñï ìå ìåñéêÜ áðü ôá ìÝëç ôçò IgSF.

Ïé â éíôåãêñßíåò ðáßæïõí óçìáíôéêü ñüëï óôç ìåôá-
íÜóôåõóç êõôôÜñùí áðü êáñêéíéêÝò óåéñÝò éíïóáñêþ-
ìáôïò, êáñêßíïõ ïõñïäü÷ïõ êýóôåùò êáé êáñêßíïõ ôïõ
ðá÷Ýïò åíôÝñïõ10. ÓõììåôÝ÷ïõí åðéðëÝïí êáé óôéò äéá-
äéêáóßåò ìåôáöïñÜò ôïõ ìçíýìáôïò (signal transduc-
tion), ôçò ïãêïãåíåôéêüôçôáò êáé ôçò ñýèìéóçò ôçò áý-
îçóçò. Ï åðáêñéâÞò ñüëïò ôïõò óôïí êáñêßíï ôïõ ðíåý-
ìïíá åõñßóêåôáé áêüìá õðü óõíå÷Þ äéåñåýíçóç êáé ëßãá
ìüíï óôïé÷åßá åßíáé äéáèÝóéìá óÞìåñá ðñïóöÝñïíôáò
Ýôóé Ýíá ëáìðñü åðéóôçìïíéêü ðåäßï Ýñåõíáò. Ðéï êáëÜ
Ý÷ïõí ìåëåôçèåß ìåñéêÝò â1 êáé â3 éíôåãêñßíåò. Ïé á1â1
êáé á2â1 éíôåãêñßíåò ðáñïõóéÜæïõí ìéá èåôéêÞ óõó÷Ý-
ôéóç ìåôáîý ìåôáóôÜóåùí êáé ðëáêþäïõò êáñêéíþìá-
ôïò ðíåýìïíá. Ãéá ôçí á5â1 éíôåãêñßíç ðïõ åõñßóêåôáé
áõîçìÝíç óå êáñêßíï ùïèçêþí ðåéñáìáôüæùùí, ï ñü-
ëïò ôçò äåí Ý÷åé ìåëåôçèåß óå êáñêßíï ðíåýìïíá áíèñþ-
ðïõ11. Áðü ôéò â3 éíôåãêñßíåò, ç áéìïðåôáëéáêÞ aÉÉbâ3
êáé ç á

ã
â3 óõíäÝïíôáé ìå éíïíåêôßíç, éíùäïãüíï, âéôñï-

íåêôßíç, èñïìâïóðïíôßíç êáé ôïí ðáñÜãïíôá Wille-
brand12. Éäéáßôåñï åíäéáöÝñïí óôïõò ãéáôñïýò Ý÷ïõí ðñï-
êáëÝóåé ðáñáôçñÞóåéò üôé ðñùôåúíéêÜ ïìüëïãá ôùí éíôå-
ãêñéíþí ðïõ ðåñéÝ÷ïõí ôçí áëëçëïõ÷ßá áìéíïîÝùí RGD
(áñãéíßíç-ãëõêßíç-áóðáñôéêü) ìðïñïýí íá ÷ñçóéìïðïéç-
èïýí óôçí ðñüëçøç ðíåõìïíéêþí ìåôáóôÜóåùí üôáí ÷ï-
ñçãçèïýí ìå áíôéóþìáôá ðïõ Ý÷ïõí áõôüí ôïí åðßôïðï.

ÄåäïìÝíïõ üôé ç ðñüãíùóç ôïõ êáñêßíïõ åîáñôÜôáé
áðü ôçí éêáíüôçôá ôùí êáñêéíéêþí êõôôÜñùí íá áðï-
êïëëþíôáé áðü ôçí ðñùôïðáèÞ åóôßá êáé íá ðñïóêïë-
ëþíôáé óôç ìåôáóôáôéêÞ, ïé Bredin êáé óõí. õðïóôÞñé-
îáí ôï óçìáíôéêü ìåóïëáâçôéêü ñüëï ôùí â1 êáé â3 éíôå-
ãêñéíþí óôçí üëç êáñêéíéêÞ äéáäéêáóßá êáèþò ïé éíôå-
ãêñßíåò áõôÝò óõíäÝïíôáé ìå ìüñéá ðïõ Ý÷ïõí áíôéðñï-
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á4, ôïõ êïëëáãüíïõ ôýðïõ IV êáé ôçò êïëëáãïíÜóçò
ôýðïõ IV. Ôá áðïôåëÝóìáôá Ýäåéîáí üôé ç ðñïïäåõôéêÞ
áðþëåéá ôïõ êïëëáãüíïõ ôýðïõ IV ôçò âáóéêÞò ìåìâñÜ-
íçò êáé ç ìåéùìÝíç Ýêöñáóç ôçò éíôåãêñßíçò á2 óõíï-
äåýåôáé áðü ìåßùóç ôçò äéáöïñïðïßçóçò ôïõ êáñêßíïõ.
Ç Ýêöñáóç ôçò êïëëáãïíÜóçò ôýðïõ IV óõíïäåýïíôáí
áðü ôçí ðáñïõóßá ëåìöáäåíéêþí ìåôáóôÜóåùí. Ç éíôå-
ãêñßíç áí Þôáí óáöþò áõîçìÝíç óôéò ðåñéðôþóåéò ìå
ëåìöáäåíéêÞ äéáóðïñÜ16.

Ç áëëçëåðßäñáóç ôùí êáñêéíéêþí êõôôÜñùí ìå ôçí
åîùêõôôáñéêÞ èåìÝëéá ïõóßá êáé ôá åíäïèçëéáêÜ êýô-
ôáñá, áðïôåëïýí Ýíáí áðïöáóéóôéêü ðáñÜãïíôá ãéá ôéò
ìåôáóôáôéêÝò äéáäéêáóßåò óôïí êáñêßíï ôïõ ðíåýìïíá.
Ïé éíôåãêñßíåò ìåóïëáâïýí óå áõôÝò ôéò áëëçëåðéäñÜ-
óåéò êáé åßíáé êõñßùò â1 éíôåãêñßíåò17.

Ïé ïóôéêÝò ìåôáóôÜóåéò åßíáé ôï áðïôÝëåóìá åíüò
ðïëýðëïêïõ ìç÷áíéóìïý óôïí ïðïßï åìðåñéÝ÷ïíôáé ç
åíåñãïðïßçóç ôùí ïóôåïêëáóôþí êáé ç áëëçëåðßäñáóç
ìåôáîý ìïñßùí ðñïóêüëëçóçò ôùí êáñêéíéêþí êõôôÜñùí
êáé ôùí ïóôþí. ÌåëÝôåò Ýäåéîáí ôï ìåóïëáâçôéêü ñüëï
ôùí â3 éíôåãêñéíþí óôçí åíåñãïðïßçóç ôùí ïóôåïêëáóôþí
êáé óôçí Ýêöñáóç ôçò ðáñáèõñåïåéäéêÞò ïñìüíçò18.

Káíôåñßíåò

Ïé êáíôåñßíåò åßíáé äéáìåìâñáíéêÝò ãëõêïðñùôåÀíåò
êáé ðáñéóôïýí ôïõò êýñéïõò ìåóïëáâçôÝò ôçò êõôôÜñïõ
ðñïò êýôôáñï ðñïóêüëëçóçò ðïõ ðñáãìáôïðïéåßôáé ìå
óåéñÜ ïìïôõðéêþí áíôéäñÜóåùí. ¸íá äçëáäÞ ìüñéï
êáíôåñßíçò åíüò êõôôÜñïõ óõíäÝåôáé ìå Ýíá Üëëï ìüñéï
êáíôåñßíçò ôïõ éäßïõ ôýðïõ ó' Ýíá ðáñáðëÞóéï êýôôá-
ñï19. ¼ëåò áõôÝò ïé áíôéäñÜóåéò áðáéôïýí ãéá ôçí ðñáã-
ìáôïðïßçóÞ ôïõò ôçí ðáñïõóßá éüíôùí Ca++. Åðß áðïõ-
óßáò ôùí éüíôùí áóâåóôßïõ, ïé êáíôåñßíåò áðïéêïäïìïý-
íôáé ôá÷Ýùò ìå ôç äñÜóç åéäéêÞò ðñùôåÜóçò. Ïé êáíôå-
ñßíåò óõíéóôïýí ìéá ïéêïãÝíåéá ìå ðåñéóóüôåñá áðü 16
ìÝëç ìå êïéíÜ ÷áñáêôçñéóôéêÜ ðïõ ó÷åôßæïíôáé ìåôáîý
ôïõò áðü ðëåõñÜò äïìéêÞò êáé ëåéôïõñãéêÞò. Ïé êáíôå-
ñßíåò åßíáé ôá ðëÝïí åíäéáöÝñïíôá áðü üëá ôá ìüñéá
ðñïóêüëëçóçò ãé' áõôü êáé üôáí áõôÝò åêêñßíïíôáé, ôüôå
ç áäñáíïðïßçóç Üëëùí ìïñßùí ðñïóêüëëçóçò ðïõ ðñï-
êáëïýí áíôéäñÜóåéò ðñïóêüëëçóçò êõôôÜñïõ ðñïò êýô-
ôáñï Ý÷åé ìéêñüôåñç óçìáóßá. ÕðÜñ÷ïõí äéÜöïñïé ôý-
ðïé êáíôåñéíþí åê ôùí ïðïßùí óðïõäáéüôåñåò åßíáé ç
åíäïèçëéáêÞ Å-êáíôåñßíç (Endothelial cadherin) ðïõ
åðßóçò áíáöÝñåôáé êáé ùò LCAM, uvomorulin, Arc-1

êáé cell-CAM 120/80, ç Í-êáíôåñßíç (Neural cadherin)
ðïõ åíôïðßæåôáé óôïõò íåõñéêïýò êáé ìõúêïýò éóôïýò ôïõ
áíèñþðïõ, ç ðëáêïõíôéáêÞ Ñ-êáíôåñßíç (Placental cad-
herin), ç áìöéâëçóôñïåéäéêÞ ïöèáëìéêÞ R-êáíôåñßíç
(Retinal cadherin) êáèþò êáé ç áããåéïåíäïèçëéáêÞ VE-
êáíôåñßíç (Vascular endothelial cadherin). Ç ëåéôïõñ-
ãßá ôùí êáíôåñéíþí ñõèìßæåôáé Üìåóá áðü ôç óýíäåóÞ
ôïõò ìå ìéá óåéñÜ åíäïêõôôÜñéùí ðñùôåúíþí ðïõ áðï-
êáëïýíôáé êáôåíßíåò (catenins) êáé óõììåôÝ÷ïõí óôïí
êõôôáñïóêåëåôü20. Ôï óýìðëåãìá ôùí êáôåíéíþí áðï-
ôåëåßôáé áðü ôçí á-êáôåíßíç, ôç â-êáôåíßíç, ôç ã-êáôåíß-
íç êáé ôï p120. Áðþëåéá ôçò ëåéôïõñãéêüôçôáò êáé/Þ ôçò
Ýêöñáóçò ïðïéïõäÞðïôå ôùí óôïé÷åßùí ôïõ óõìðëÝãìá-
ôïò Å-êáíôåñßíçò/êáôåíéíþí êáèéóôÜ ôï êýôôáñï áíßêá-
íï íá ðñïâåß óå ðñïóêïëëçôéêÝò äéáäéêáóßåò, åíþ áíôé-
óôñüöùò áðïêáôÜóôáóç åíüò áíåðáñêïýò óôïé÷åßïõ ôïõ
óõìðëÝãìáôïò Å-êáíôåñßíçò îáíáäßäåé óôï óýìðëåãìá
ôéò ðñïóêïëëçôéêÝò ôïõ éäéüôçôåò21. ÅëáôôùìÝíç Þ åëëåß-
ðïõóá Ýêöñáóç ôçò E-cadherin óõó÷åôßæåôáé ìå êáñêé-
íþìáôá ôïõ óôïìÜ÷ïõ, ôçò êåöáëÞò êáé ôïõ ôñá÷Þëïõ,
ôçò ïõñïäü÷ïõ êýóôçò, ôïõ ðñïóôÜôïõ, ôïõ Þðáôïò, ôïõ
ðá÷Ýïò åíôÝñïõ êáé ôïõ ìáóôïý. Ðñüóöáôåò ìåëÝôåò
Ýäåéîáí üôé åëáôôùìÝíç Ýêöñáóç ôçò Å-êáíôåñßíçò óõ-
ó÷åôßæåôáé ìå ôïí êáñêßíï ôïõ ðíåýìïíá êáé üôé ï ðñïó-
äéïñéóìüò ôçò Å-êáíôåñßíçò óôïí ïñü áóèåíþí ìå êáñ-
êßíï ðíåýìïíá èá ìðïñïýóå íá åßíáé Ýíáò ðñïãíùóôé-
êüò äåßêôçò ôçò íüóïõ äåäïìÝíïõ üôé ôá åðßðåäá ôçò Å-
êáíôåñßíçò Ý÷ïõí äéáãíùóôéêÞ åõáéóèçóßá óôï 66,6%,
47,6% êáé 43,7% ôùí áóèåíþí ìå ðëáêþäåò êáñêßíù-
ìá, ìéêñïêõôôáñéêü êáé áäåíïêáñêßíùìá ðíåýìïíá
áíôßóôïé÷á22. ÅëáôôùìÝíç Þ åëëåßðïõóá Ýêöñáóç ôçò á-
êáôåíßíçò óõó÷åôßæåôáé ìå êáñêßíï ôïõ óôïìÜ÷ïõ, ôïõ
ïéóïöÜãïõ, ôïõ óôïìÜ÷ïõ êáé ôïõ ðá÷Ýïò åíôÝñïõ23.

Ôï êáêüçèåò ìåóïèçëßùìá åßíáé Ýíá ðïëý åðéèåôé-
êü êáñêßíùìá ðïõ ðñïóâÜëëåé óõíÞèùò áóèåíåßò ðïõ
åêôßèåíôáé óå áìßáíôï. Ç äéáöïñïäéáãíùóôéêÞ ðñïóÝã-
ãéóç ìåôáîý ìåóïèçëéþìáôïò êáé áäåíïêáñêéíþìáôïò
ðíåýìïíá åßíáé óõ÷íÜ äõó÷åñÞò. ÌåëÝôåò Ýäåéîáí üôé ç
Å- êáé ç Í-êáíôåñßíç, óôï êáñêßíùìá áõôü, ìðïñïýí íá
÷ñçóéìïðïéçèïýí ùò äéáãíùóôéêïß äåßêôåò. Äéáðéóôþ-
èçêå ëïéðüí üôé ç Í-êáíôåñßíç åêöñÜæåôáé óôá õðåæù-
êïôéêÜ êýôôáñá ìåóïèçëéþìáôïò, åíþ ç Å-êáíôåñßíç óôá
åðéèçëéáêÜ êýôôáñá ôïõ ðíåýìïíá êáé Üëëùí åðéèçëéá-
êþí ïñãÜíùí. Ç áîéïðïßçóç ôùí äýï áõôþí êáíôåñé-
íþí Å- êáé Í- ùò äéáãíùóôéêþí äåéêôþí Ýãéíå ìå ôç ÷ñÞ-
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óç ìïíïêëùíéêþí áíôéóùìÜôùí êáé áíïóïéóôï÷çìåéáò.
Ç Ýêöñáóç ôïõ óõìðëÝãìáôïò êáíôåñßíçò/êáôåíßíçò

ìåëåôÞèçêå óå ðåñéðôþóåéò NSCLC êáé äéáðéóôþèçêå
ìåßùóç ôçò Ýêöñáóçò óå üëïõò ôïõò éóôïëïãéêïýò ôý-
ðïõò (áäåíïêáñêßíùìá, ðëáêþäåò, áäåíïðëáêþäåò) ôçò
Å-êáíôåñßíçò, ôçò á-êáôåíßíçò êáé ôçò ã-êáôåíßíçò åíþ
äåí åðçñåÜóôçêå ç Ýêöñáóç ôçò â-êáôåíßíçò. Åðéðñü-
óèåôá äéáðéóôþèçêå óõó÷Ýôéóç Å-êáíôåñßíçò/á-êáôåíß-
íçò ìå ôïí éóôïëïãéêü ôýðï óôá áäåíïêáñêéíþìáôá, åíþ
ðéï óõ÷íÜ ðáñïõóéÜóôçêå ìåßùóç ôçò Ýêöñáóçò ôïõ
ðáñáðÜíù óõìðëÝãìáôïò óå ÷áìçëÞò êáé ìÝôñéáò äéá-
öïñïðïßçóçò êáñêéíþìáôá. Äåí ðáñáôçñÞèçêáí ìåôá-
âïëÝò óôá êáëÞò äéáöïñïðïßçóçò êáñêéíþìáôá23. Ìå-
ôáâïëÝò óôçí Ýêöñáóç ôùí êáíôåñéíþí êáé êáôåíéíþí
áíåõñßóêïíôáé óå NSCLC êáé ðéèáíüí ðáßæïõí ñüëï
óôçí åãêáôÜóôáóç åíüò êáêïÞèïõò öáéíïôýðïõ25.

Ç Ýêöñáóç ôïõ óõìðëÝãìáôïò Å-êáíôåñßíçò/êáôå-
íéíþí âñßóêåé åöáñìïãÞ êáé ùò äéáöïñïäéáãíùóôéêüò
äåßêôçò ìåôáîý âñïã÷éïêõøåëéäéêïý êáñêéíþìáôïò êáé
áäåíïêáñêéíþìáôïò, äåäïìÝíïõ üôé ç ÝêöñáóÞ ôïõ åß-
íáé óçìáíôéêÜ õøçëüôåñç óôá ðñþôá óå ó÷Ýóç ìå ôá
áäåíïêáñêéíþìáôá êáé åðéðñüóèåôá åðåéäÞ ç ìåßùóç
ôçò Ýêêñéóçò ôçò Å-êáíôåñßíçò óõó÷åôßæåôáé ìå ôçí áå-
ñïãåíÞ ìåôáóôáôéêÞ öýóç ôïõ âñïã÷éïêõøåëéäéêïý êáñ-
êßíïõ ôïõ ðíåýìïíá26.

Ôá SCLC åêöñÜæïõí åðßóçò äéÜöïñïõò ôýðïõò êá-
íôåñéíþí. ÌåéùìÝíç Ýêöñáóç Å-êáíôåñßíçò ðáñáôçñåß-
ôáé óôá SCLC êáé óõíïäåýåôáé áðü ðåñéïñéóìü ôçò äéç-
èçôéêüôçôáò ôïõ êáñêßíïõ åíþ óõó÷åôßæåôáé ìå áõîçìÝ-
íï ìåôáóôáôéêü äõíáìéêü27,28.

ÃïíéäéáêÞ õðåñïéêïãÝíåéá ôùí áíïóïóöáéñéíþí (Immu-
noglobulin Gene Superfamily, IgSF)

Ôá ìÝëç ôçò IgSF åßíáé ìüñéá ôçò êõôôáñéêÞò åðéöÜ-
íåéáò ìå êïéíÞ ïìüëïãï äïìéêÞ ìïíÜäá, óôçí áíï-
óïóöáéñßíç. Óôçí ïéêïãÝíåéá áõôÞ óõìðåñéëáìâÜíïíôáé
êáé ìüñéá ðïõ åíÝ÷ïíôáé óôç äéáäéêáóßá ôçò êõôôáñéêÞò
áíáãíþñéóçò, üðùò ôá áíôéãüíá ìåßæïíïò éóôïóõìâáôü-
ôçôáò (Major Histocompatibility Antigens, MHC), ôï
õðåýèõíï áíôéãüíï ôçò ëåéôïõñãßáò ôùí ëåìöïêõôôÜñùí
(Lymphocyte Function associated Antigen, LFA-1), ï
õðïäï÷Ýáò ôïõ åê ôùí áéìïðåôáëßùí ïñìþìåíïõ ðáñÜ-
ãïíôá áýîçóçò (Platelet Derived Growth Factor, PDGF),
ôï åíäïèçëéáêü ìüñéï ðñïóêüëëçóçò ôùí áéìïðåôáëßùí
(Platelet Cell Adhesion Molecule-1, PCAM-1), ï õðï-

äï÷Ýáò ôïõ áéìïðïéçôéêïý ðáñÜãïíôá CSF (Colony St-
imulating Factor), êáèþò êáé ìüñéá ðïõ óõììåôÝ÷ïõí
óôçí êõôôáñéêÞ ðñïóêüëëçóç, üðùò ôá ìüñéá ðñïóêüë-
ëçóçò ôùí íåõñéêþí êõôôÜñùí (Neural Cell Adhesion
Molecule, NCAM), ôï ìüñéï ðñïóêüëëçóçò ôùí áããåéá-
êþí êõôôÜñùí (Vascular Cell Adhesion Molecule,
VCAM), ôï êáñêéíïåìâñõúêü áíôéãüíï (Carcino Embr-
yonic Antigen, CEA), ôï êáôáóôáëôéêü ãïíßäéï ôïõ êáñ-
êßíïõ ôïõ ðá÷Ýïò åíôÝñïõ (Deleted in Colon Cancer,
DC), ôï äéáêõôôáñéêü ìüñéï ðñïóêüëëçóçò-1 (Intercel-
lular Cell Adhesion Molecule-1, ICAM-1) ê.Ü.29. Ôá ìÝëç
ôçò IgSF ìåóïëáâïýí óôç äéáäéêáóßá êõôôáñéêÞò ðñï-
óêüëëçóçò ðñïêáëþíôáò åßôå ïìïôõðéêïý (ð.÷. Ýíá ìü-
ñéï NCAM óõíäÝåôáé ìå Ýíá Üëëï ìüñéï NCAM), åßôå
åôåñïôõðéêïý ôýðïõ áíôéäñÜóåéò ðñïóêüëëçóçò.

Ôá ICAM-1, VCAM-1 êáé LFA-1 åßíáé ìüñéá ðñï-
óêüëëçóçò ðïõ ðáßæïõí óçìáíôéêü ñüëï ôüóï óôç öëåã-
ìïíÞ ôùí áåñïöüñùí ïäþí üóï êáé óôç íåïðëáóìáôéêÞ
äéáäéêáóßá áíÜðôõîçò. Ôï ìåí ICAM-1 åêêñßíåôáé óôá
NSCLC, ôï äå LFA-1, ðïõ óõíéóôÜ Ýíáí ðñïóäÝôç ôïõ
ICAM-1 êáé óõììåôÝ÷åé óôçí áðüêñéóç ôùí Ô-ëåìöï-
êõôôÜñùí åêêñßíåôáé óå áäåíïêáñêéíþìáôá óå áíôßèå-
óç ìå ôï VCAM-130. Ï õøçëüò ôßôëïò NCAM åßíáé Ýíáò
äõíáìéêüò ïñïäåßêôçò ãéá ôï SCLC êáé ðñïóöÜôùò Ý÷åé
ðéóôïðïéçèåß ç ÷ñçóéìüôçôá ôïõ ðñïóäéïñéóìïý ôïõ
NCAM óôïí ïñü áóèåíþí êáé ç áîéïðïßçóç óõíåðþò
ôùí áðïôåëåóìÜôùí óôçí ðáñáêïëïýèçóç ôçò íüóïõ31.
Ìå ôç ÷ñÞóç ìïíïêëùíéêþí áíôéóùìÜôùí üðùò ôï 123C

3

-ðïõ áíáãíùñßæåé ôï NCAM- ìðïñåß íá ôáõôïðïéçèåß ç
Ýêöñáóç ôùí ðáñáðÜíù ìïñßùí ðñïóêüëëçóçò. Ôá ìï-
íïêëùíéêÜ áíôéóþìáôá 123C

3
 ÷ñþííõíôáé èåôéêÜ áíï-

óïúóôï÷çìéêÜ óôá íåõñïåíäïêñéíéêÜ êýôôáñá, åíþ äåí
åíôïðßæïíôáé óôï öõóéïëïãéêü ðíåõìïíéêü éóôü. Ôï
NCAM ìüñéï ëïéðüí áðïôåëåß åéäéêü äåßêôç íåõñïåíäï-
êñéíéêÞò äéáöïñïðïßçóçò óôïí êáñêßíï ôïõ ðíåýìïíá.

Ôï NCAM Ý÷åé óôáèåñÞ Ýêöñáóç óôá SLCL êáé óôá
êáñêéíïåéäÞ êáé ðéèáíüí -äåäïìÝíïõ ôùí ëßãùí ìåëå-
ôþí ðïõ Ý÷ïõí ðñáãìáôïðïéçèåß- íá áíåõñßóêåôáé êáé
óôá NSCLC. ÐÜíôùò ç ðáñïõóßá íåõñïåíäïêñéíéêþí
äåéêôþí óå NSCLC ðéèáíüí íá ìçí ó÷åôßæåôáé óçìáíôé-
êÜ ìå ôçí ðñüãíùóç, åìðëÝêåôáé üìùò óôï èåñáðåõôéêü
ðåäßï ëüãù ôçò áõîçìÝíçò ÷çìåéïåõáéóèçóßáò ðïõ ðá-
ñïõóéÜæïõí ïé NSCLC ìå õøçëÞ íåõñïåíäïêñéíéêÞ äéá-
öïñïðïßçóç32. Ôï NCAM åßíáé áñíçôéêü óå áäåíïêáñ-
êéíþìáôá êáé ðëáêþäç êáñêéíþìáôá ôïõ ðíåýìïíá. Ôï
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NCAM óõíéóôÜ Ýíá ðïëý åõáßóèçôï äåßêôç ôùí íåõñïåí-
äïêñéíéêÞò äéáöïñïðïßçóçò üãêùí ìå ðïóïóôÜ 80%, 93%
êáé 58% óôá ìåãáëïêõôôáñéêÞò íåõñïåíäïêñéíéêÞò äéá-
öïñïðïßçóçò êáñêéíþìáôá (Large Cell 1 NE Carcinom-
as, LCNEC), óôá SCLC êáé ôá êáñêéíïåéäÞ áíôßóôïé÷á31.

Ôï äéáêõôôáñéêü ìüñéï ðñïóêüëëçóçò (ICAM-1)
ðáßæåé óçìáíôéêü ñüëï óôçí êáñêéíïãåíåôéêÞ êáé ìåôá-
óôáôéêÞ äéáäéêáóßá. Ôá åðßðåäá ICAM-1 óôïí ïñü áóèå-
íþí Þôáí åìöáíþò ðéï õøçëÜ óå áóèåíåßò ìå êáñêßíï
ôïõ ðíåýìïíá óå ó÷Ýóç ìå ôïõò õãéåßò. Åðéðñüóèåôá, ôá
åðßðåäá åßíáé åõèÝùò áíÜëïãá êáé ìå ôï óôÜäéï ôçò íü-
óïõ. ÌåôÜ èåñáðåõôéêÞ ðáñÝìâáóç ôá åðßðåäá ôïõ óôïí
ïñü äåí öáßíåôáé íá ìåôáâÜëëïíôáé óçìáíôéêÜ34. Óå
áóèåíåßò ìå õðïôñïðéÜæïíôá êáñêßíï ðíåýìïíá, ïé
ïðïßïé õðïâëÞèçêáí óå ìåôáããßóåéò áßìáôïò, äéáðéóôþ-
èçêå áñíçôéêÞ óõó÷Ýôéóç ôçò Ýêöñáóçò ôïõ ICAM-1 ìå
ôç ìåôáóôáôéêÞ äéáäéêáóßá35.

Ôï êáñêéíïåìâñõúêü áíôéãüíï (CEA) åßíáé ìéá
ïãêïåìâñõúêÞ ãëõêïðñùôåÀíç ðïõ áíÞêåé óôçí IgSF êáé
ìåóïëáâåß óôçí êõôôáñéêÞ ðñïóêüëëçóç, áðáéôåß üìùò
ãéá ôç äñÜóç ôïõ ôç óõíýðáñîç êáé Üëëùí ìïñßùí ðñï-
óêüëëçóçò. ¼óïí áöïñÜ óôá SCLC, ç ìåßùóç ôçò Ýêöñá-
óçò ôïõ CEA -ôï ïðïßï óõììåôÝ÷åé ìáæß ìå ôçí Å-êáíôå-
ñßíç óôç óýíäåóç ôùí åðéèçëéáêþí êõôôÜñùí ôïõ ðíåý-
ìïíá êáé óôï ó÷çìáôéóìü ôïõ êõôôáñïóêåëåôïý- óõíåðÜ-
ãåôáé áýîçóç ôçò ìåôáóôáôéêÞò éêáíüôçôáò ôïõ üãêïõ28.

Ùò ãíùóôüí ç áããåéïãÝíåóç ðáßæåé óçìáíôéêü ñüëï
óôçí áýîçóç ôïõ üãêïõ êáé óôç ìåôáóôáôéêÞ äéáäéêá-
óßá. Ç áíÜðôõîç ôïõ üãêïõ ìå âÜóç ôçí áããåéïãåíåôéêÞ
äñáóôçñéüôçôá ìðïñåß íá äéáêñéèåß óå äýï öÜóåéò: ôçí
ðñïáããåéáêÞ öÜóç ðïõ ÷áñáêôçñßæåôáé áðü ôïðéêÞ åðÝ-
êôáóç ôïõ üãêïõ êáé óðáíßùò áðü ìåôáóôáôéêÞ äñáóôç-
ñéüôçôá êáé ôçí áããåéáêÞ öÜóç ðïõ îåêéíÜ ìå äéÞèçóç
ôùí êáñêéíéêþí êõôôÜñùí óôá áããåßá Þ ôïõò ëåìöáäÝ-
íåò êáé óõíïäåýåôáé áðü ôá÷åßá åãêáôÜóôáóç óå áðï-
ìáêñõóìÝíá üñãáíá óôü÷ïõò. Áíôéóþìáôá Ýíáíôé åíäï-
èçëéáêþí êõôôáñéêþí áíôéãüíùí, üðùò ï ðáñÜãïíôáò
VÉÉÉ êáé ôï PECAM ðáßæïõí óçìáíôéêü ñüëï óôçí áã-
ãåéïãÝíåóç. Áðü áõôÜ ôá äýï, ôï PECAM èåùñåßôáé ðéï
åõáßóèçôïò äåßêôçò ôçò áããåéïãåíåôéêÞò äñáóôçñéüôç-
ôáò êáé ùò åê ôïýôïõ êáé ôçò ìåôáóôáôéêÞò äéáäéêáóßáò
óôá NSCLC36,37.

Óåëåêôßíåò

Ïé óåëåêôßíåò åßíáé äéáìåìâñáíéêÝò ãëõêïðñùôåÀíåò

ìå ìéá ðåñéï÷Þ ðëïýóéá óå ëåêôßíç ðïõ óõíäÝïíôáé ìå
õäáôÜíèñáêåò êáé ìåóïëáâïýí óå åôåñïôõðéêÝò áíôé-
äñÜóåéò ìåôáîý êõôôÜñùí ôïõ áßìáôïò êáé åíäïèçëéá-
êþí êõôôÜñùí êáôÜ ôç äéÜñêåéá ôçò ëåìöïêõôôáñéêÞò
åãêáôïßêçóçò êáé ôçò ëåõêïêõôôáñéêÞò ðñïóêüëëçóçò38.
Ôá ðéï ãíùóôÜ ìÝëç áõôÞò ôçò ïìÜäáò ìïñßùí ðñïóêüë-
ëçóçò åßíáé ç Ã-selectin (ãíùóôÞ êáé ùò GMP-140 Þ
PADGEM), ç E-selectin (ãíùóôÞ êáé ùò ELAM-1) êáé
ç Ñ-selectin êáé âñßóêïíôáé óå åíåñãïðïéçìÝíá åíäïèç-
ëéáêÜ êýôôáñá ðïõ öÝñïõí ôïí êáôÜëëçëï õðïäï÷Ýá.
Ç L-, Ñ- êáé Å-óåëåêôßíç áðïôåëïýí ìÝëç ôçò ïìÜäáò
ôùí áóâåóôéïåîáñôþìåíùí õðïäï÷Ýùí ðïõ åìðëÝêïíôáé
óôçí ðñïóêüëëçóç ôùí ëåõêïêõôôÜñùí óôéò öëåãìïíþ-
äåéò äéáäéêáóßåò39. Åéäéêüôåñá ç Å-óåëåêôßíç åßíáé Ýíá
ìüñéï ðñïóêüëëçóçò ðïõ áóêåß ôç äñÜóç ôïõ óå åíäï-
èçëéáêÜ êýôôáñá ðïõ åíåñãïðïéÞèçêáí áðü êõôïêßíç
êáé Ýôóé, áëëçëåðéäñþíôáò ìå ôá êáñêéíéêÜ êýôôáñá,
ïäçãåßôáé ç ìåôáóôáôéêÞ äéáäéêáóßá. Ãéá íá ðéóôïðïéç-
èåß ç ó÷Ýóç ìåôáîý ôùí åðéðÝäùí ôçò Å-óåëåêôßíçò óôïí
ïñü êáé ôçò ðñüãíùóçò ôùí NSCLC, åêôéìÞèçêáí ôá åðß-
ðåäá óôïí ïñü ôçò Å-óåëåêôßíçò êáé ç Ýêöñáóç ôùí äýï
õäáôáíèñáêéêþí áíôéãüíùí, Sialyl Lewis x (SLX) êáé
Sialyl Lewis a (CA19-9). Äéáðéóôþèçêå üôé õøçëÜ åðß-
ôåäá Å-óåëåêôßíçò óôïí ïñü áóèåíþí ìå NSCLC óõíï-
äåýïíôáé áðü ÷åéñüôåñç ðñüãíùóç, óå ó÷Ýóç ìå áõôïýò
ðïõ ôá åðßðåäá ôçò Å-óåëåêôßíçò Þôáí öõóéïëïãéêÜ.
ÉäéáéôÝñùò üôáí ôá õøçëÜ åðßðåäá óôïí ïñü Å-óåëåêôß-
íçò óõíïäåýïíôáé êáé áðü èåôéêÜ õäáôáíèñáêéêÜ áíôé-
ãüíá (SLX êáé CA19-9), ç ðñüãíùóç åßíáé åîáéñåôéêÜ
ðôù÷Þ40. Åðßóçò ìåëÝôåò Ýäåéîáí üôé ôá õäáôáíèñáêéêÜ
áíôéãüíá (SLX êáé CA19-9) ðáßæïõí ñüëï ðñïóäÝôç ôùí
óåëåêôéíþí êáé åßíáé õðåýèõíá ãéá ôçí ðñïóêüëëçóç ôùí
êáñêéíéêþí êõôôÜñùí óôï åíäïèÞëéï. Öáßíåôáé üôé ç Å-
êáé ç Ñ-óåëåêôßíç ðïõ âñßóêïíôáé óôá åíäïèçëéáêÜ êýô-
ôáñá ìåóïëáâïýí ó' áõôÝò ôéò áíôéäñÜóåéò. Ôá õäáôáí-
èñáêéêÜ áíôéãüíá åßíáé ðáñüíôá óå äéÜöïñïõò ôýðïõò
êáñêßíïõ, óõ÷íüôåñá üìùò Ý÷ïõí âñåèåß óå êáñêßíï
ðíåýìïíá, óôïìÜ÷ïõ, ðáãêñÝáôïò êáé ðá÷Ýïò åíôÝñïõ
êáé áíé÷íåýïíôáé åßôå óôçí åðéöÜíåéá ôùí êáñêéíéêþí
êõôôÜñùí åßôå óôïí ïñü ôùí áóèåíþí, ãé' áõôü äå Ý÷ïõí
ðñïôáèåß êáé ùò óçìáíôéêïß äéáãíùóôéêïß äåßêôåò ôïõ êáñ-
êßíïõ. Ôá ìÝ÷ñé ôþñá äåäïìÝíá äåß÷íïõí üôé ïé óåëåêôß-
íåò êáé ïé ðñïóäÝôåò ôïõò ðáßæïõí Ýíá óçìáíôéêü ñüëï
óôçí åêëåêôéêÞ åãêáôÜóôáóç ôùí êáñêéíéêþí êõôôÜñùí
êáôÜ ôç äéÜñêåéá ôçò üëçò ìåôáóôáôéêÞò äéáäéêáóßáò41.
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¸íá Üëëï ìüñéï åíäïèçëéáêÞò ðñïóêüëëçóçò, ôï Lu-
ECAM-1, ðïõ ðáñÜãåôáé óôá áããåßá ôùí ðíåõìüíùí,
ìðïñåß íá åíï÷ïðïéçèåß óôç ìåôáóôáôéêÞ åìöýôåõóç
êáñêéíéêþí êõôôÜñùí ôïõ êáêïÞèïõò ìåëáíþìáôïò
óôïõò ðíåýìïíåò.

CD44

To CD44 åßíáé ìéá ãëõêïðñùôåÀíç ôçò åðéöÜíåéáò
ôïõ êõôôÜñïõ ðïõ ðáßæåé óçìáíôéêü ñüëï óôç ëåìöïêõô-
ôáñéêÞ åãêáôïßêçóç, ôçí åíåñãïðïßçóç ôùí Ô-êõôôÜñùí,
ôçí ðñïóêüëëçóç ìå õáëïõñïíéêÝò êáé Üëëåò ðñùôåÀíåò
ôçò èåìÝëéáò ïõóßáò êáèþò êáé óôçí êõôôáñéêÞ ìåôáíÜ-
óôåõóç42. Ðñüóöáôåò ìåëÝôåò Ý÷ïõí äåßîåé üôé ï CD44
ìåóïëáâåß óå ðñïóêïëëçôéêÝò áíôéäñÜóåéò êõôôÜñïõ
ðñïò êýôôáñï (cell-cell) êáé êõôôÜñïõ ðñïò èåìÝëéá ïõ-
óßá (cell-matrix)43.

Áðü åñåõíçôÝò õðïóôçñß÷èçêå ï ðéèáíüò ñüëïò ôïõ
CD44 óôçí ðñþúìç äéÜãíùóç ôïõ êáñêßíïõ. Ìå ÷ñÞóç
áëõóéäùôÞò áíôßäñáóçò ðïëõìåñÜóçò (Polymerase Ch-
ain Reaction, PCR), ïé Tarin êáé Matsumura Ýäåéîáí
üôé ïé íåïðëáóìáôéêïß éóôïß ðáñïõóéÜæïõí õðåñÝêêñé-
óç ðïëëþí ïìïëüãùí ìïñßùí ôïõ CD44, åíþ áõôü äåí
åìöáíßæåôáé óôïõò öõóéïëïãéêïýò éóôïýò. Ç Ýêöñáóç
óõãêåêñéìÝíïõ ôìÞìáôïò ôïõ áíôßóôïé÷ïõ ãïíéäßïõ öáß-
íåôáé íá ó÷åôßæåôáé ìå ôçí ðáñïõóßá ìåôáóôÜóåùí. ÂÝ-
âáéá áêüìá áðáéôïýíôáé ðåñéóóüôåñåò ìåëÝôåò ðïõ íá
åðéâåâáéþíïõí ôéò ðáñáôçñÞóåéò ôùí åñåõíçôþí44. Ïé
éóüôõðïé ðñïêýðôïõí áðü áëëáãÝò óôçí êáôÜôáîç ôùí
äéáöüñùí åîïíßùí (ð.÷. ï CD44S ðñïêýðôåé áðü áëëá-
ãÞ óôá åîüíéá 1S-5S êáé 6S-10S êáé ï CD44

V
 áðü ôçí

ðáñåìâïëÞ ôïõ åîïíßïõ Éí-10í ìåôáîý ôùí 5S êáé 6S43).
Ìå ôç ÷ñÞóç áíôéóùìÜôùí áíáãíùñßóôçêáí ïé éóüôõ-
ðïé ôïõ CD44 êáé äéáôõðþèçêå ç Üðïøç üôé ðáßæïõí
ñüëï õðïäï÷Ýá ôçò åãêáôïßêçóçò ôùí ëåìöïêõôôÜñùí
üðùò êáé ñüëï óôç ëåìöéêÞ ìåôáóôáôéêÞ äéáäéêáóßá, ìé-
ìïýìåíá ôçí êõêëïöïñßá ôùí ëåìöïêõôôÜñùí45. Ïé äéÜ-
öïñïé éóüôõðïé, êõñßùò üìùò ï CD44, öáßíåôáé üôé ðáß-

æïõí óçìáíôéêü ñüëï óôç ìåôáóôáôéêÞ äéáäéêáóßá. Åðé-
ðñüóèåôá ï CE 44v6 ìðïñåß íá áðïôåëÝóåé ðñïãíùóôé-
êü äåßêôç ãéá ôïõò áóèåíåßò 1ïõ óôáäßïõ NSCLC ü÷é
üìùò êáé ï CD44S43.

Ç Ýêöñáóç ôïõ CD44 óõó÷åôßæåôáé ìå ôçí áíÜðôõîç
íåïðëáóìÜôùí üðùò ôïõ ðá÷Ýïò åíôÝñïõ, ôïõ ìáóôïý,
ôïõ óôïìÜ÷ïõ, ôçò êýóôåùò, ôïõ ðñïóôÜôïõ êáé ôïõ ìå-
ëáíþìáôïò, áëëÜ ü÷é êáé ôïõ êáñêßíïõ ôïõ ðíåýìïíá,
ïýôå óôá SCLC ïýôå óôá NS CLC (åêôüò áðü ôï âñïã-
÷éïêõøåëéäéêü êáñêßíùìá), åíþ, üðùò Þäç åëÝ÷èç, äõ-
íáôüí íá áðïôåëÝóåé ðñïãíùóôéêü äåßêôç óôïí êáñêßíï
ôïõ ðíåýìïíá.

Ï öõóéïëïãéêüò âñïã÷éêüò âëåííïãüíïò åêöñÜæåé
éó÷õñÜ ôï CD44 óôç âáóéêÞ óôéâÜäá ôïõ áíáðíåõóôé-
êïý åðéèçëßïõ êáé óôïõò õðïêåßìåíïõò éóôïýò. Äåí åê-
öñÜæåôáé üìùò óôï ðñïò ôçí åðéöÜíåéá ôïõ áõëïý ìÝ-
ñïò ôïõ åðéèçëéáêïý êõôôÜñïõ. Ðáñüìïéá Ýêöñáóç
óõíáíôÜôáé êáé óôá ðëáêþäç êáñêéíþìáôá ôïõ ðíåý-
ìïíá óõìðåñéëáìâáíïìÝíùí êáé áõôþí ìå ëåìöáäåíé-
êÝò Þ áðïìáêñõóìÝíåò ìåôáóôÜóåéò. Ïé Üëëïé ôýðïé
êáñêßíïõ ðíåýìïíá, üðùò ð.÷. ôï áäåíïêáñêßíùìá,
Ý÷ïõí åëáôôùìÝíç Þ áðïõóéÜæïõóá Ýêöñáóç47.

ÓÕÌÐÅÑÁÓÌÁÔÁ

Ôá ôåëåõôáßá ÷ñüíéá õðÜñ÷åé ìéá Ýêñçîç ðëçñïöï-
ñéþí ãýñù áðü ôá ìüñéá ðñïóêüëëçóçò êáé ôï ñüëï ôïõò
ôüóï öõóéïëïãéêÜ üóï êáé óôç íüóï. Ðñüóöáôá ôo åí-
äéáöÝñïí åóôéÜæåôáé áêüìá ðåñéóóüôåñï óôá ìüñéá
ðñïóêüëëçóçò ðïõ èåùñïýíôáé âéïäåßêôåò óôéò äéÜöï-
ñåò êáêïÞèåéåò.

Ï ñüëïò äéáöüñùí ìïñßùí ðñïóêüëëçóçò óôïí êáñ-
êßíï ôïõ ðíåýìïíá äåí Ý÷åé ðëÞñùò áðïóáöçíéóôåß.
ÐïëëÝò üìùò ìåëÝôåò êáôáäåéêíýïõí ôïí ðéèáíü ñüëï
ðïõ ìðïñåß íá äéáäñáìáôßóïõí óôç äéÜãíùóç, ðñüãíù-
óç êáé åîÝëéîç ôçò íüóïõ.

SUMMARY

Adhesion molecules and lung cancer

Papalimneou V., Charalambopoulos C.

Physiology Laboratory, Medical School of the University of Ioannina, 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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ÐÅÑÉËÇØÇ. Ç äéáâñïã÷éêÞ áíáññüöçóç ìå ëåðôÞ âåëüíá
(ÄÁËÂ) (No 21,22G), áðïôåëåß ìéá ó÷åôéêÜ íÝá ìÝèïäï ãéá ôç
ëÞøç êõôôáñïëïãéêþí äåéãìÜôùí ìÝóù ôïõ åõêÜìðôïõ âñïã÷ï-
óêïðßïõ, ç ïðïßá Ý÷åé ðëÝïí êáèéåñùèåß êáé ÷ñçóéìïðïéåßôáé åõ-
ñÝùò. Ïé åíäåßîåéò ôçò ìåèüäïõ áõôÞò åêôåßíïíôáé áðü ôç óôáäéï-
ðïßçóç ôïõ âñïã÷ïãåíïýò êáñêßíïõ Ýùò ôç äéÜãíùóç ôùí âñïã÷ï-
ãåíþí êýóôåùí. Åí ôïýôïéò ç ôå÷íéêÞ áõôÞ ÷áñáêôçñßæåôáé áðü
ïñéóìÝíïõò ðåñéïñéóìïýò, ïé ïðïßïé üìùò äåí éó÷ýïõí ãéá ôçí
ðáèïëïãïáíáôïìéêÞ åîÝôáóç éóôïý ðïõ ëáìâÜíåôáé ìå ôç ÷ñÞóç
éóôïëïãéêÞò âåëüíçò (No 19G) äéÜ ìÝóïõ ôïõ éíïâñïã÷ïóêïðßïõ,
áðü ôï ìåóïèùñÜêéï Þ áðü ôéò ðýëåò. Ïé ðñþôåò áíáêïéíþóåéò ìå
ôçí ðáñáðÜíù ôå÷íéêÞ áíáöÝñïõí éêáíïðïéçôéêÜ áðïôåëÝóìáôá
÷ùñßò åðéðëïêÝò, óôçí ðëåéïíüôçôá ôùí ðåñéðôþóåùí. Ìïëïíüôé
ç óýã÷ñïíç ôå÷íïëïãßá ôùí âåëüíùí Ý÷åé ó÷åäéÜóåé ôï óýóôçìá
þóôå íá äéáðåñíÜ ôï ôïß÷ùìá ìå åõêïëßá, åí ôïýôïéò, ðïëëÝò öï-
ñÝò áðáéôåßôáé óõíäõáóìüò áðëþí ôå÷íéêþí ãéá ôçí åðéôõ÷Þ ëÞøç
õëéêïý, ôå÷íéêþí ðïõ ðåñéãñÜöïíôáé ðáñáêÜôù. Óôç âéâëéïãñá-
ößá áíáöÝñåôáé ïëéêÞ äéáãíùóôéêÞ áîßá ìå ôçí éóôïëïãéêÞ âåëü-
íá ðïõ áíáöÝñåôáé áíÝñ÷åôáé óå ðïóïóôü áðü 52% Ýùò 72%, åíþ
åÜí óõìðåñéëçöèåß êáé êõôôáñïëïãéêÞ åîÝôáóç áðü ôï õëéêü Ýê-
ðëõóçò ôçò âåëüíáò (flush specimen), ôüôå ç óõíïëéêÞ åõáéóèç-
óßá áíÝñ÷åôáé óôï 86%. ÓõíïðôéêÜ, áí êáé ç äéåèíÞò åìðåéñßá áðü
ôç ÷ñÞóç ôçò éóôïëïãéêÞò âåëüíáò ãéá äéáâñïã÷éêÞ âéïøßá åßíáé
ðåñéïñéóìÝíç, èåùñåßôáé üôé èá êáèéåñùèåß óôï ìÝëëïí ùò ìéá åîÝ-
ôáóç ñïõôßíáò ãéá ôç óôáäéïðïßçóç ôïõ âñïã÷ïãåíïýò êáñêßíïõ.
Åðßóçò äýíáôáé íá èåùñçèåß åîÝôáóç áíáöïñÜò ãéá ôç äéÜãíùóç
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êáôáóôÜóåùí ðïõ ðáñïõóéÜæïõí ðáèïëïãßá áðü ôï ìåóïèùñÜêéï,
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ÅÉÓÁÃÙÃÇ

Ï ñüëïò ôçò äéáâñïã÷éêÞò áíáññüöçóçò ìå ëåðôÞ
âåëüíá (ÄÁËÂ), (No 21,22G) ãéá ôç ëÞøç êõôôáñïëï-
ãéêþí äåéãìÜôùí ìÝóù ôïõ åõêÜìðôïõ âñïã÷ïóêïðßïõ
Ý÷åé ðëÝïí êáèéåñùèåß êáé ÷ñçóéìïðïéåßôáé åõñÝùò. Ïé
åíäåßîåéò ôçò ìåèüäïõ áõôÞò åêôåßíïíôáé áðü ôç óôáäéï-
ðïßçóç ôïõ âñïã÷ïãåíïýò êáñêßíïõ Ýùò ôç äéÜãíùóç
ôùí âñïã÷ïãåíþí êýóôåùí1-12. Åí ôïýôïéò, ç ôå÷íéêÞ áõôÞ
÷áñáêôçñßæåôáé áðü ïñéóìÝíïõò ðåñéïñéóìïýò13-17. Ç
êõôôáñïëïãéêÞ äéÜãíùóç áðáéôåß ðáñáóêåýáóìá åðå-
îåñãáóìÝíï ìå åðéìÝëåéá êáé Ýìðåéñï ðñïóùðéêü ðñï-
êåéìÝíïõ íá åßíáé åðéôõ÷Þò ç åñìçíåßá ôùí áðïôåëåóìÜ-
ôùí. Ç áîéïëüãçóç ôùí åõñçìÜôùí ôçò ÄÁËÂ åðéðëÝ-
êåôáé ðåñáéôÝñù áðü ðñïâëÞìáôá õðåñäéÜãíùóçò üðùò
êáé áðü øåõäþò èåôéêÜ áðïôåëÝóìáôá. ÁõôÜ åßíáé äõ-
íáôüí íá óõìâáßíïõí üôáí ìéá áíáññüöçóç ìåóïèù-
ñáêßïõ åðéìïëýíåôáé áðü êáñêéíéêÜ êýôôáñá âñïã÷éêþí
åêêñßóåùí Þ áðü ëáíèáóìÝíç ðáñáêÝíôçóç êáêïÞèïõò
ìç äéçèçôéêÞò âëÜâçò êïíôÜ óôï ìåóïèùñÜêéï ðïõ äéá-
ãéãíþóêåôáé øåõäþò ùò N2 íüóïò13,14. Åðéðñüóèåôá, ìéá
ìéêñïìåôÜóôáóç áðü ôç óýóôïé÷ï ðáñáôñá÷åéáêÞ ðå-
ñéï÷Þ, åßíáé äõíáôüí íá åñìçíåýåôáé åðßóçò ùò áíåã-
÷åßñçôç íüóïò óå Üññùóôï ìå ðëáêþäåò êáñêßíùìá,
üðïõ ç ÷åéñïõñãéêÞ áíôéìåôþðéóç èá Þôáí åðùöåëÞò3.
Óå áñêåôÝò ðåñéðôþóåéò, ç äéáöïñïäéÜãíùóç ìåôáîý ìé-
êñïêõôôáñéêïý êáñêßíïõ, êáñêéíïåéäïýò êáé ëåìöþìá-
ôïò åßíáé äýóêïëç, áêüìç êáé áðü Ýìðåéñïõò êõôôáñï-
ëüãïõò, åíþ ç äéÜãíùóç êáëïÞèùí êáôáóôÜóåùí óðÜ-
íéá åðéôõã÷Üíåôáé ìå ÄÁËÂ18.

Ïé ðáñáðÜíù ðåñéïñéóìïß äåí éó÷ýïõí ãéá ôçí ðá-
èïëïáíáôïìéêÞ åîÝôáóç éóôïý ðïõ ëáìâÜíåôáé áðü ôï
ìåóïèùñÜêéï Þ áðü ôéò ðýëåò ìå åðåìâáôéêÝò ôå÷íéêÝò
ìåóïèùñáêïóêüðçóçò Þ èùñáêïôïìÞò. Óôçí ðåñßðôù-
óç áõôÞ âÝâáéá áðáéôåßôáé íïóçëåßá óôï íïóïêïìåßï êáé
ãåíéêÞ áíáéóèçóßá. Ôï 1985 ïé Wang êáé óõí.19 Ýäåéîáí
üôé ðõñÞíáò (core of tissue) åîùâñïã÷éêïý éóôïý äýíá-
ôáé ìå áóöÜëåéá íá ëçöèåß ãéá éóôïëïãéêÞ åîÝôáóç áðü
ôéò ðáñáðÜíù ðåñéï÷Ýò ìå ôç ÷ñÞóç ôñïðïðïéçìÝíçò âå-
ëüíçò Turner äéÜ ìÝóïõ ôïõ Üêáìðôïõ âñïã÷ïóêïðßïõ.
ÁêñéâÞò äéÜãíùóç êáêïÞèåéáò êáèþò êáé êáëïÞèùí
êáôáóôÜóåùí åðéôåý÷èçêå óå ðïóïóôü 70% ôùí ðåñé-
ðôþóåùí. Ìéá ðñïçãïýìåíç ìåëÝôç óôç Ãáëëßá ìå ôçí
ßäéá ìÝèïäï áíÝöåñå 53% èåôéêüôçôá ãéá ôç äéÜãíùóç
óáñêïåßäùóçò äéáöüñùí óôáäßùí20. ÐáñÜ ôáýôá, ç
âñïã÷ïóêüðçóç ìå ôï Üêáìðôï Ý÷åé óÞìåñá ðåñéïñéóìÝ-

íåò åöáñìïãÝò, ãéáôß áðáéôåß ãåíéêÞ íÜñêùóç êáé ç
ðëåéïøçößá ôùí Ðíåõìïíïëüãùí äåí åßíáé åîïéêåéùìÝ-
íïé ìå ôçí ôå÷íéêÞ.

Ôåëåõôáßá, ïé Wang êáé óõí åéóÞãáãáí ìéá åýêáìðôç
ôñïðïðïßçóç ôçò ðáñáðÜíù âåëüíáò ãéá ôç ÷ñÞóç ôçò
ìÝóù ôïõ éíïâñïã÷ïóêïðßïõ. Óå ðñüäñïìç áíáêïßíù-
óÞ ôïõò áíÝöåñáí éêáíïðïéçôéêÜ áðïôåëÝóìáôá ÷ùñßò
åðéðëïêÝò, óôçí ðëåéïíüôçôá ôùí ðåñéðôþóåùí21.

ÉóôïëïãéêÞ âåëüíá

Ç óýã÷ñïíç éóôïëïãéêÞ âåëüíá (MW319-1 Mill-Rose
Lab, Inc, Mentor, OH) äýíáôáé ðåñéãñáöéêÜ íá äéáéñå-
èåß óå ôñßá ôìÞìáôá: 1) ÐåñéöåñéêÞ ìåôáëëéêÞ âåëüíá,
2) ìåóáßïò åýêáìðôïò êáèåôÞñáò, 3) åããýò ôìÞìá ìå ôï
óôüìéï áíáññüöçóçò. Ôï ðåñéöåñéêü Üêñï ôïõ óõóôÞ-
ìáôïò áðïôåëåßôáé áðü ìéá ìåôáëëéêÞ âåëüíá ìå ñýã-
÷ïò, ìÞêïõò 15 ÷éëéïóôþí, åðáíáöåñüìåíç, No 19, ðïõ
óõíäÝåôáé ìå Ýíá ëåðôü åëáôÞñéï ìÞêïõò 110 åêáôïóôþí
(Ó÷Þìá 1). ÕðÜñ÷åé åðßóçò ìéá åóùôåñéêÞ âåëüíá ìå
ñýã÷ïò, ìÞêïõò 5 ÷éëéïóôþí, No 21, åðáíáöåñüìåíç ðïõ
óõíäÝåôáé ìå ïäçãü óýñìá ôïðïèåôçìÝíï åíôüò ôïõ åëá-
ôçñßïí ðïõ ñõèìßæåé ôçí êßíçóç ôçò âåëüíáò. Áìöüôå-
ñåò ïé âåëüíåò - ìå ôï åëáôÞñéï êáé ôï óýñìá - åßíáé
ôïðïèåôçìÝíåò åíôüò åýêáìðôïõ êáèåôÞñïò ìÞêïõò 120
åêáôïóôþí, äéáìÝôñïõ 2 ÷éëéïóôþí. Ìéá ìåôáëëéêÞ èÞêç
ìÞêïõò 3 ÷éëéïóôþí ðñïóôáôåýåé ôï Üðù Üêñï ôïõ êá-
èåôÞñá. Ôï åããýò Üêñï ôïõ åëáôçñßïõ åíþíåôáé ìå Ýíá
ëåðôü ìåôáëëéêü óùëÞíá ãéá ôç äéåõêüëõíóç ôçò êßíç-
óçò ôçò åîùôåñéêÞò âåëüíáò. Ç åðéêïéíùíßá ìåôáîý ôïõ
áõëïý ôçò åîùôåñéêÞò âåëüíáò êáé ôïõ êáèåôÞñá ãßíå-
ôáé ìÝóù ìéáò ìéêñÞò ïðÞò ðïõ âñßóêåôáé óôï åããýò Üêñï
ôïõ óþìáôïò ôçò âåëüíáò. Ôï óôüìéï áíáññüöçóçò åß-
íáé êÜèåôá ôïðïèåôçìÝíï óôïí áõëü, ãéá íá ðáñÝ÷åôáé
ç äõíáôüôçôá ôïðïèÝôçóçò óýñéããáò ãéá áíáññüöçóç,
åíþ Ýíá Üëëï óôüìéï ðáñÝ÷åé Ýîïäï óôï ëåðôü ìåôáëëé-
êü óùëÞíá, áð' üðïõ åîÝñ÷åôáé êáé ôï óýñìá ðïõ êéíåß
ôçí åóùôåñéêÞ âåëüíá. Äéáöïñåôéêïß ìç÷áíéóìïß áóöá-
ëßæïõí ôçí åîùôåñéêÞ êáé åóùôåñéêÞ âåëüíá, üôáí áõ-
ôÝò åßíáé óå èÝóç Ýêôáóçò.

ËÞøç äåéãìÜôùí

Ðñéí áðü ôçí åßóïäï ôïõ óõóôÞìáôïò óôïí áõëü ôïõ
éíïâñïã÷ïóêïðßïõ ïé âåëüíåò åßíáé óå èÝóç åðáíáöï-
ñÜò êáé ôï Üðù Üêñï ôïõ ïñãÜíïõ åßíáé óå ïõäÝôåñç
èÝóç, äéáôçñþíôáò ìéá åõèåßá ìå ôï êõñßùò óþìá, Ýôóé
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ëï áããåéáêü óôÝëå÷ïò. Åðß ìç ðáñïõóßáò áßìáôïò, áß-
ñåôáé ç áíáññüöçóç êáé ç âåëüíá No 19 ðñïùèåßôáé
ãéá ìåñéêÜ ÷éëéïóôÜ äéÜ ìÝóïõ ôïõ ôñá÷åéïâñïã÷éêïý
ôïé÷þìáôïò, åíþ ç âåëüíá No 21 áðïóýñåôáé óå èÝóç
åðáíáöïñÜò. Ìå áõôü ôïí ôñüðï áðïöåýãåôáé ç åßóï-
äïò ôåìá÷éäßùí éóôïý áðü ôï ôïß÷ùìá åíôüò ôçò âåëü-
íáò, ðïõ ôåëéêÜ ðñïùèåßôáé óå üëï ôï ìÞêïò ôçò (15 ÷é-
ëéïóôÜ), åêôüò ôïõ ôïé÷þìáôïò (Ó÷Þìá 2, óôÜäéï 4).

Ìïëïíüôé ç óýã÷ñïíç ôå÷íïëïãßá Ý÷åé ó÷åäéÜóåé ôï
óýóôçìá þóôå íá äéáðåñíÜ ôï ôïß÷ùìá ìå åõêïëßá, åí
ôïýôïéò, ðñïâëÞìáôá áíáöýïíôáé óå áõôÞ ôç öÜóç ôçò
äéáäéêáóßáò23. Óôçí ðñïêåéìÝíç ðåñßðôùóç áðáéôåßôáé
ç ãíþóç êáé ç ÷ñÞóç ïñéóìÝíùí áðëþí ôå÷íéêþí ðïõ èá
ðåñéãñáöïýí êáôùôÝñù.

Äéáâñïã÷éêÝò ôå÷íéêÝò áíáññüöçóçò Þ âéïøßáò ìå âå-
ëüíá

Ôï åããýò Üêñï ôçò ìåôáëëéêÞò âåëüíáò èá ðñÝðåé íá
âñßóêåôáé åíôüò Þ ðëçóßïí ôïõ ðåñéöåñéêïý Üêñïõ ôïõ
êáíáëéïý ôïõ âñïã÷ïóêïðßïõ, þóôå ìå áõôü ôïí ôñüðï
íá ðáñÝ÷åôáé óôáèåñüôçôá êáé ó÷åôéêÞ áêáìøßá óôï
áäýíáôï óçìåßï ôçò óýíäåóçò ôçò âåëüíáò ìå ôïí êáèå-
ôÞñá ôçò. Áêïëïýèùò, ï âïçèüò áêéíçôïðïéåß ôï âñïã-
÷ïóêüðéï óôç ìýôç Þ ôï óôüìá ôïõ áóèåíïýò, þóôå áõôü
íá ìçí ðáëéíäñïìåß. Óôç óõíÝ÷åéá ï âñïã÷ïóêüðïò,
áöïý óõëëÜâåé ôï óýóôçìá ôçò âåëüíáò ìå ôï äåßêôç êáé
ôïí áíôß÷åéñá, ìå ìéá óôáèåñÞ ãñÞãïñç êáé êÜèåôç êß-
íçóç ðáñáêåíôÜ ôï ôñá÷åéïâñïã÷éêü ôïß÷ùìá (jabbing
method). ÌåñéêÝò öïñÝò ç ôå÷íéêÞ áõôÞ äåí åßíáé åðéôõ-
÷Þò, êáèþò ç âåëüíá óõíáíôÜ áíôßóôáóç êáé äåí êáôïñ-
èþíåé íá äéáðåñÜóåé ôï ôïß÷ùìá. Áõôü ïöåßëåôáé óôá
ëõãßóìáôá ôïõ âñïã÷ïóêïðßïõ, éäéáßôåñá åðß äéáóôïìá-
ôéêÞò åéóáãùãÞò Þ ôá ëõãßóìáôá ôïõ êáèåôÞñá êïíôÜ óôï
êáíÜëé âéïøßáò, üôáí åöáñìüæåôáé ðßåóç24. Ãéá ôï ëüãï
áõôü óõíéóôþíôáé ïé åðüìåíåò ôå÷íéêÝò: ¼ôáí ï ðëáóôé-
êüò êáèåôÞñáò ðïõ öÝñåé ôç âåëüíá áêéíçôïðïéçèåß óôï
åããýò Üêñï ôïõ êáíáëéïý ôïõ âñïã÷ïóêïðßïõ, ôï óý-
óôçìá âåëüíáò-âñïã÷ïóêïðßïõ ùèåßôáé Ýìðñïóèåí áðï-
ôåëþíôáò ìéá åíüôçôá. Ç ôå÷íéêÞ áõôÞ ïíïìÜæåôáé âå-
ëüíá ìåôáöåñüìåíç áðü ôï âñïã÷ïóêüðéï (piggy-back
method). Åðß õðÜñîåùò áíôßóôáóçò ôïõ ôïé÷þìáôïò êáé
ìå ôçí ôå÷íéêÞ áõôÞ, äýíáôáé êÜðïéïò íá ÷ñçóéìïðïéÞ-
óåé ôçí ôå÷íéêÞ ôïõ åèåëïýóéïõ âÞ÷á (intentional cough
method), êáôÜ ôçí ïðïßá ðáñáããÝëëåôáé óôïí Üññùóôï
íá âÞîåé, åíþ ç âåëüíá êñáôåßôáé óôáèåñÜ óôï óçìåßï

Ó÷Þìá 1. Ó÷çìáôéêÞ ðáñÜóôáóç ôïõ ðåñéöåñéêïý Üêñïõ ôçò
éóôïëïãéêÞò âåëüíáò.

þóôå íá áðïöåýãåôáé ç âëÜâç ôïõ êáíáëéïý ôïõ ïñãÜ-
íïõ17. Óôç èÝóç ðáñáêÝíôçóçò, ôï óýóôçìá ôùí âåëï-
íþí åîÝñ÷åôáé êáé ôïðïèåôåßôáé ðÝñá áðü ôï Üðù Üêñï
ôïõ âñïã÷ïóêïðßïõ ìå ôç No 21 åíôüò ôçò No 19 âåëü-
íáò (Ó÷Þìá 2, óôÜäéá 1 êáé 2). Áêïëïýèùò ç No 21 âå-
ëüíá äéáðåñíÜ ôï ôñá÷åéïâñïã÷éêü ôïß÷ùìá êáé áìÝ-
óùò åöáñìüæåôáé áíáññüöçóç óôï åããýò óôüìéï ìå ìéá
60 êõâ. åêáô. óýñéããá ðïõ ðåñéÝ÷åé 3 êõâ. åêáô. öõóéï-
ëïãéêïý ïñïý (Ó÷Þìá 2, óôÜäéï 3), Ýôóé þóôå íá ðáñÝ-
÷åôáé áóöÜëåéá üôé ç âåëüíá äåí Ý÷åé åéóÝëèåé óå ìåãÜ-
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ðáñáêÝíôçóçò, þóôå íá åðéôõã÷Üíåôáé ç áõôüìáôç äßï-
äïò ôçò âåëüíáò óôï ôïß÷ùìá25. Ç ôåëåõôáßá ôå÷íéêÞ
ðñïûðïèÝôåé ôçí åðáöÞ ôçò ìåôáëëéêÞò èÞêçò ôïõ êá-
èåôÞñá ìå ôï âëåííïãüíï óôï óçìåßï áíáöïñÜò, åíþ ç
âåëüíá åßíáé óå èÝóç åðáíáöïñÜò.

Êñáôþíôáò ôï âñïã÷ïóêüðéï óôáèåñÜ, þóôå íá ìçí
ðáëéíäñïìÞóåé, ï âïçèüò "ïðëßæåé" ôç âåëüíá, ç ïðïßá
áõôüìáôá äéáðåñíÜ ôï ôïß÷ùìá (hub against the wall
method). Óå äýóêïëåò ðåñéðôþóåéò ï óõíäõáóìüò ôùí
ôå÷íéêþí åßíáé óõíÞèùò åðéôõ÷Þò. ÓõíïðôéêÜ ïé ðáñá-
ðÜíù ôå÷íéêÝò öáßíïíôáé óôá ó÷Þìáôá 3, 4, 5 êáé 6.

Êáôüðéí åöáñìüæåôáé áíáññüöçóç êáé ëáìâÜíåôáé
ôåìÜ÷éï éóôïý ìå 5-6 ðáëéíäñïìéêÝò êéíÞóåéò ôçò âåëü-
íáò äéÜ ìÝóïõ ôïõ ôïé÷þìáôïò. ÔåëéêÜ ôï óýóôçìá ôçò
âåëüíáò åîÝñ÷åôáé ôïõ âñïã÷ïóêïðßïõ êáé ôï õëéêü
óõëëÝãåôáé ìå Ýêðëõóç ôçò âåëüíáò ìå ôç âïÞèåéá ôïõ
öõóéïëïãéêïý ïñïý ðïõ ðñïûðÜñ÷åé óôç óýñéããá. Ìå-
ñéêÝò öïñÝò äõíáôüí íá ÷ñçóéìïðïéçèåß ç No 21 âåëü-
íá ãéá íá óðñþîåé ôï õëéêü Ýîù. ÓõíéóôÜôáé íá ãßíïíôáé
óõíÞèùò äýï ðáñáêåíôÞóåéò ìå ôçí ßäéá -ìéáò ÷ñÞóåùò-
âåëüíá óôçí ðåñéï÷Þ åíäéáöÝñïíôïò. Óå ïñéóìÝíåò ðå-
ñéðôþóåéò êáé ãéá ìåãáëýôåñç áóöÜëåéá, óå ðåñéï÷Ýò
üðïõ áíáìÝíïíôáé áããåéáêÜ óôåëÝ÷ç, åßíáé äõíáôüí íá
ðñïçãåßôáé ÄÁËÂ êáé óôï ßäéï óçìåßï íá Ýðåôáé ç éóôï-
ëïãéêÞ ôå÷íéêÞ.

Ìå ôç ÷ñÞóç ôùí ðáñáðÜíù ôå÷íéêþí êáé ìå ôçí éóôï-
ëïãéêÞ âåëüíá ðïõ ðåñéãñÜöçêå, ïé Wang êáé óõí.21 ðÞ-
ñáí åðéôõ÷þò äåßãìá ãéá éóôïëïãéêÞ äéÜãíùóç óå 21 áðü
25 áññþóôïõò, èÝôïíôáò äéÜãíùóç óôïõò 18. Ôï ôåëéêü
äéáãíùóôéêü áðïôÝëåóìá áíÞëèå óôï 72%, åíþ óôïõò
áññþóôïõò åêåßíïõò áðü ôïõò ïðïßïõò åëÞöèç éóôüò, ôï
äéáãíùóôéêü áðïôÝëåóìá õðÞñîå åðéôõ÷Ýò óå ðïóïóôü
85%. Ôá õëéêÜ ðïõ åîåôÜóèçêáí åëÞöèçóáí áðü õðï-
ôñïðéäéêÝò, ðáñáôñá÷åéáêÝò êáé ðõëáßåò ðåñéï÷Ýò, åíþ
ïé äéáãíþóåéò óôéò ïðïßåò êáôÝëçîáí, ðåñéëÜìâáíáí êá-
êïÞèåéò êáèþò êáé êáëïÞèåéò êáôáóôÜóåéò, óõìðåñéëáì-
âáíïìÝíùí ôïõ ëåìöþìáôïò êáé ôçò óáñêïåéäþóåùò.
Äåí áíáöÝñèçêáí åðéðëïêÝò êáé ç ìåëÝôç áõôÞ åðéâå-
âáßùóå ôçí áóöÜëåéá êáé ôçí áðïôåëåóìáôéêüôçôá ôçò
éóôïëïãéêÞò äéáäéêáóßáò.

Ç åìðåéñßá áðü ôçí ïìÜäá ôùí Mehta êáé óõí.22,23

óôï Cleveland áíáöÝñåé ïëéêÞ äéáãíùóôéêÞ áîßá ìå ôçí
éóôïëïãéêÞ âåëüíá óå ðïóïóôü 32%, åíþ áí åîáéñåèïýí
ïé áðïôõ÷çìÝíåò ðñïóðÜèåéåò áðü Ýëëåéøç åìðåéñßáò,
ôï ðïóïóôü áõôü áíÝñ÷åôáé óôï 52% Óå ðåñéðôþóåéò
áðïôõ÷ßáò, ç ÷ñÞóç ëåðôÞò âåëüíáò No 22 Ýäùóå äéÜ-
ãíùóç óå 2 åðéðëÝïí ðåñéóôáôéêÜ. ÓõíïðôéêÜ áðü ôçí
ïìÜäá áõôÞ áíáöÝñïíôáé ôá ðáñáêÜôù:
á) Øåõäþò èåôéêÜ êáé õðåñäéáãíþóåéò äåí ðáñáôçñÞ-

èçêáí ìå ôçí éóôïëïãéêÞ âåëüíá (åéäéêüôçôá 100%),

Ó÷Þìá 2. Ó÷çìáôéêÞ áíáðáñÜóôáóç ôçò ëÞøçò éóôïëïãéêïý äåßãìáôïò.
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Ó÷Þìá 3. Ôå÷íéêÞ ôïõ ôñõðÞìáôïò (jabbing method).

â) ðñïçãïýìåíç åìðåéñßá ìå ôç ëåðôÞ âåëüíá åßíáé
áðáñáßôçôç,

ã) ÷ñåéÜæïíôáé ôï ëéãüôåñï 10 åöáñìïãÝò ðñïôïý êÜ-
ðïéïò áéóèáíèåß Üíåôá ìå ôçí ôå÷íéêÞ,

ä) ïé ðáñáôñá÷åéáêÝò åöáñìïãÝò åßíáé ðéï äýóêïëåò
óõãêñéíüìåíåò ìå ôéò õðïôñïðéäéêÝò Þ ôéò ðõëáßåò.
Ðáñïìïßùò ïé Haponik êáé óõí.26 ôïíßæïõí üôé ìå

åêðáßäåõóç êáé åìðåéñßá, ôüóïí ç äéáãíùóôéêÞ áîßá áõ-
ôÞò ôçò ìåèüäïõ (47,6% áðü 21,4%), üóïí êáé ï ñüëïò
ôçò óôç äéÜãíùóç êáé óôáäéïðïßçóç ôïõ êáñêßíïõ ôïõ
ðíåýìïíáò äýíáíôáé íá áõîçèïýí óçìáíôéêÜ. Ïé Sche-
nk êáé óõí.27,28 áíáöÝñïõí üôé áí óõìðåñéëçöèåß êáé êõô-
ôáñïëïãéêÞ åîÝôáóç áðü ôï õëéêü Ýêðëõóçò ôçò âåëü-
íáò (flush specimen), ôüôå ç óõíïëéêÞ åõáéóèçóßá áíÝñ-
÷åôáé óôï 86%. Åðßóçò ï áíùôÝñù åñåõíçôÞò áíáöÝñåé
üôé áí ôï êüóôïò ôçò ìåóïèùñáêïóêüðçóçò åêôéìçèåß
óå 3.000 äïëëÜñéá, ôüôå óçìáíôéêÞ ïéêïíïìßá åðéôõã÷Ü-
íåôáé ìå ôç ÷ñÞóç ôçò äéáâñïã÷éêÞò âéïøßáò ðïõ ëáì-
âÜíåôáé ìå ôçí éóôïëïãéêÞ âåëüíá. Áí êáé ïõóéáóôéêÝò
åðéðëïêÝò äåí Ý÷ïõí áíáöåñèåß, åí ôïýôïéò ðáñïõóéÜ-
æïíôáé ïñéóìÝíá ðñïâëÞìáôá. ¼ëïé ïé áóèåíåßò åðß
ðáñáäåßãìáôé ðáñáðïíïýíôáé ãéá êÜðïéá åíü÷ëçóç
êáôÜ ôç äßïäï ôçò éóôïëïãéêÞò âåëüíáò, ðïõ áöïñÜ ó'

Ýíá áßóèçìá ðßåóçò óôï èþñáêá, åíï÷ëÞóåéò óôç ìýôç Þ
âÞ÷á24. Åßíáé åðßóçò äõíáôüí íá ðáñïõóéáóèåß ìéêñïý
âáèìïý (<50 êõâéêÜ åêáôïóôÜ) áéìïññáãßá, åßôå åíäï-
âñïã÷éêÞ åßôå åíôüò ôçò óýñéããáò êáôÜ ôç äéÜñêåéá ôçò
áíáññüöçóçò, åíþ óðáíßùò åßíáé åðßóçò äõíáôüí íá ðá-
ñïõóéáóèåß áéìïìåóïðíåõìüíéï15.

Ç åìðåéñßá ìáò áðü ôç ÷ñÞóç ôçò éóôïëïãéêÞò âåëü-
íáò ôçí ôåëåõôáßá äéåôßá Ýãêåéôáé óôç ìåãÜëç åõáéóèç-
óßá ãéá ôç äéÜãíùóç óáñêïåéäþóåùò óôáäßïõ É, üðïõ ôï
âñïã÷ïêõøåëéäéêü Ýêðëõìá êáé ïé äéáâñïã÷éêÝò âéïøßåò
åßíáé óõíÞèùò áñíçôéêÝò. ¸÷ïõí ìåëåôçèåß óõãêåêñé-
ìÝíá 20 áóèåíåßò, êõñßùò íåáñïß åíÞëéêåò, ìå äéáãíù-
óôéêÞ åðéôõ÷ßá ôçò ìåèüäïõ ðåñßðïõ 50%. ÅðéðëïêÝò
êáôÜ ôç äéáäéêáóßá äåí ðáñïõóéÜóôçêáí. Ïé óõããñá-
öåßò Ý÷ïõí åðßóçò ðáñáôçñÞóåé (áäçìïóßåõôá äåäïìÝ-
íá) üôé êáôÜ ôçí ôå÷íéêÞ âéïøßáò ìå éóôïëïãéêÞ âåëüíá,
ç ÷ñÞóç ëåðôïý ôñá÷åéïóùëÞíá ðáñÝ÷åé åðéðëÝïí óôá-
èåñüôçôá óôï âñïã÷ïóêüðéï, äñþíôáò ùò åîùôåñéêüò
êçäåìüíáò, Ýôóé þóôå íá êáèßóôáôáé åõ÷åñÝóôåñç ç äßï-
äïò ôçò âåëüíáò äéÜ ôïõ ôïé÷þìáôïò ôçò ôñá÷åßáò.

ÓõíïðôéêÜ, áí êáé ç äéåèíÞò åìðåéñßá áðü ôç ÷ñÞóç

Ó÷Þìá 4. Ôå÷íéêÞ ôçò âåëüíáò ìåôáöåñüìåíçò ìå ôï âñïã÷ï-
óêüðéï (piggy back method).
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Ó÷Þìá 5. Ôå÷íéêÞ ôïõ åèåëïýóéïõ âÞ÷á (intentional cough
method). Ó÷Þìá 6. Ôå÷íéêÞ ôçò åðáöÞò ìå ôï ôïß÷ùìá, (hub against the

wall method).

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

âåëïíþí -ðïõ Ý÷ïõí üìùò ôï ìåéïíÝêôçìá ôçò ìç óêéá-
ãñáöÞóåþò ôïõò êáôÜ ôçí áêôéíïóêüðçóç- åßôå åõñýôå-
ñùí ìåôáëëéêþí âåëïíþí, ðïõ ïìïßùò ìåéïíåêôïýí ëüãù
ôçò áíåëáóôéêüôçôÜò ôïõò. Óôï åããýò ìÝëëïí áíáìÝíå-
ôáé ç áíôéêáôÜóôáóç óå óçìáíôéêü âáèìü ôçò áêôéíï-
óêüðçóçò ìå ôç ÷ñÞóç åíäïóêïðéêþí õðåñç÷çôéêþí ôå-
÷íéêþí êáé Þäç Üñ÷éóáí íá ðåñéãñÜöïíôáé ïé ðñþôåò
ó÷çìáôïìïñöÝò (patterns) ðåñéöåñéêþí âëáâþí ôïõ
ðíåýìïíá, üðùò áõôÝò áðåéêïíßæïíôáé ìå ôïõò õðåñÞ-
÷ïõò êáôÜ ôç âñïã÷ïóêüðçóç.

ôçò ôå÷íéêÞò åßíáé ðåñéïñéóìÝíç, èåùñåßôáé üôé èá êá-
èéåñùèåß óôï ìÝëëïí ùò ìéá åîÝôáóç ñïõôßíáò ãéá ôç
óôáäéïðïßçóç ôïõ âñïã÷ïãåíïýò êáñêßíïõ. Åðßóçò äý-
íáôáé íá èåùñçèåß åîÝôáóç áíáöïñÜò24 ãéá ôç äéÜãíù-
óç óáñêïåéäþóåùò óôáäßùí É êáé ÉÉ, ëåìöþìáôïò, êá-
èþò êáé Üëëùí êáôáóôÜóåùí ðïõ ðáñïõóéÜæïõí ðáèï-
ëïãßá áðü ôï ìåóïèùñÜêéï, ìå áðïôÝëåóìá íá ïäçãç-
èïýìå óôçí åëÜôôùóç ôçò áíÜãêçò ãéá ìåóïèùñáêïóêü-
ðçóç. ÔÝëïò, üóïí áöïñÜ óå ðåñéöåñéêïýò üæïõò, öáß-
íåôáé ðéèáíüò ï ðåñéïñéóìüò ôçò ÷ñÞóçò ôùí ëåðôþí ìå-
ôáëëéêþí âåëïíþí ðïõ äßäïõí ìüíïí êõôôáñïëïãéêü õëé-
êü, ìå ôçí åöáñìïãÞ åßôå ôùí åõñýôåñùí ðëáóôéêþí
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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 II 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

ÂÉÂËÉÏÃÑÁÖÉÁ

1. Shure D, Fedullo PF. The role of transcarinal needle
aspiration in the staging of bronchogenic carcinoma.
Chest 1984; 86:693-696.

2. Schenk DA, Bower JH, Bryan CL, et al. Transbronchial
needle aspiration staging of bronchogenic carcinoma.
Am Rev Respir Dis 1986, 134:146-148.

3. Wang Kp, Brower R, Haponik EF, Siegelman S. Flexible
transbronchial needle aspiration for staging of broncho-
genic carcinoma. Chest 1983; 84:571-576.

4. Shure D, Fedullo PF. Transbronchial needle aspiration
in the diagnosis of submucosal and peribronchial bron-
chogenic carcinoma. Chest 1985; 88:49-51.

5. Mehta AC, Ahmad M, Nunez C, Golish JA. Newer
procedures using the fiberoptic bronchoscope in the
diagnosis of lung cancer. Cleve Cli J Med 1987, 54:195-
1203.

6. Shure D, Fedullo PF. Transbronchial needle aspiration
of peripheral masses. Am Rev Respir Dis 1982;
128:1090-1092.

7. Wang Kp, Haponik EF, Britt EF, Khouri N, Erosan Y.
Transbronchial needle aspiration of peripheral pulmo-
nary nodules. Chest 1984; 86:819-823.

8. Wang Kp, Terry PB. Transbronchial needle aspiration
in the diagnosis and staging of bronchogenic carcinoma.
Am Rev Respir Dis 1983; 127:344-347.

9. Givens CD Jr, Marini JJ. Transbronchial needle aspira-
tion of a bronchial carcinoid tumour. Chest 1985; 88:152-
153.

10. Ketai L, Chauncey J, Duque R. Combination of flow

cytometry and transbronchial needle aspiration in the
diagnosis of mediastinal lymphoma. Chest 1985, 88:936
(Letter).

11. Barzo P. Transbronchial mediastinal cystography. Chest
1988, 93:431-432.

12. Schwartz AR, Fishman ÅÊ, Wang KP. Diagnosis and
treatment of bronchogenic cyst using transbronchial nee-
dle aspiration. Thorax 1986; 41:326-327.

13. Schenk DA, Chasen ÌÇ, McCarthy MJ, Duncan CA,
Christian CA. Potential false positive mediastinal trans-
bronchial needle aspiration in bronchogenic carcinoma.
Chest 1984; 86:649-650.

14. Cropp AJ, Dimarco AF, Laukerani M. False positive
transbronchial needle aspiration in bronchogenic carci-
noma. Chest 1985; 5:696-697.

15. Kucera RF, Wolfe GK, Perry ME. Hemomediastinum
after transbronchial needle aspiration. Chest 1986;
90:466 (Letter).

16. Kelly SJ, Wang KP. Transbronchial needle aspiration. J
Thorac Imag 1987; 2:33-40.

17. Mehta AC, Curtis PS, Scalzitti ML, Meeker DP. The
high price of bronchoscopy: maintenance and repair of
the flexible fiberoptic bronchoscope. Chest 1990; 98:448-
454.

18. Ansaki Y, Asahi Y, Kiyatake K, et al. A case of small
pulmonary hamartoma diagnosed by transbronchial nee-
dle aspiration cytology. Jpn J Thorac Dis 1986; 24:692-
697.

19. Wang KP, Britt EJ, Haponik EF, Fishman EK, Siefel-
man SS, Erosan YS. Rigid transbronchial needle aspira-



125PNEUMON Number 2, Vol. 14, May - August 2001

tion biopsy for histological specimens. Ann Otol Rhinol
Laryngol 1985; 94:382-385.

20. Pauli G, Pelletier A, Bohner C, Roeslin N, Warter A,
Roegel E. Transbronchial needle aspiration in the diag-
nosis of sarcoidosis. Chest 1984; 85:482-484.

21. Wang KP. Flexible transbronchial needle aspiration bi-
opsy for histology specimens. Chest 1985; 88:860-863.

22. Mehta AC, Nunez C, Stoller JK, Ahmad M. Diagnostic
usefulness of transbronchial needle aspiration with an
18 gauge needle. Chest 1987; 92:148(S).

23. Vtehta AC, Kavuru M, Meeker DP, Gephardt GN,
Nunez C. Transbronchial needle aspiration for histolo-
gy specimens. Chest 1989; 96:1228-1232.

24. Mehta AC. Transbronchial needle biopsies. In: ATS eds,

Interventional Pulmonology: Postgraduate course 9, San
Fransisco, Ca 1997.

25. Olsen JD, Thomas DA, Young MB, Perry ME. Cough
and transbronchial needle aspiration. Chest 1986; 89:315
(Letter).

26. Haponik EF, Cappellari JO, et al. Education and expe-
rience improve TBNA performance. Am J Repir Crit
Care Med 1995; 151:1298-2002.

27. Schenk DA, Straus PH, Patrick JS, et al. Utility of Wang
18 gauge transbronchial histology needle in staging of
bronchogenic carcinoma. Chest 1989; 96:272-274.

28. Schenk DA, Chambers SL, et al. Comparison of Wang
19 gauge and 22 gauge needles in mediastinal staging of
lung cancer. Am Rev Respir Dis 1993; 147:1251-1251.



Ìç åðåìâáôéêüò ìç÷áíéêüò áåñéóìüò óôçí ïîåßá
áíáðíåõóôéêÞ áíåðÜñêåéá. ÅöáñìïãÞ
óå ðíåõìïíïëïãéêÞ êëéíéêÞ ìå óõóêåõÞ äéöáóéêÞò
èåôéêÞò ðßåóçò (ÂiPAP)
B. ÔóÜñá,
Å. ÓÝñáóëç,
Ð. ×áôæçâëáóßïõ,
É. Êùíóôáíôéíßäçò,
Ð. ×ñéóôÜêç

2ç ÐíåõìïíïëïãéêÞ ÊëéíéêÞ Ã.Ð.Í. "Ã. ÐÁÐÁÍÉÊÏ-
ËÁÏÕ", Èåóóáëïíßêç

ÐÅÑÉËÇØÇ. Ï ìç åðåìâáôéêüò ìç÷áíéêüò áåñéóìüò ÷ñçóéìï-
ðïéåßôáé ôá ôåëåõôáßá ÷ñüíéá éäéáßôåñá óå ÌÅÈ, ãéá ôçí áíôéìå-
ôþðéóç ôçò ïîåßáò áíáðíåõóôéêÞò áíåðÜñêåéáò, ìå óôü÷ï ôçí
áðïöõãÞ ôçò äéáóùëÞíùóçò êáé ôùí åðéðëïêþí ôçò. Óêïðüò ôçò
ìåëÝôçò åßíáé ç åêôßìçóç ôçò äõíáôüôçôáò áíôéìåôþðéóçò ôçò
ïîåßáò áíáðíåõóôéêÞò áíåðÜñêåéáò ìå ìç åðåìâáôéêü ìç÷áíéêü
áåñéóìü óå ðíåõìïíïëïãéêÞ êëéíéêÞ. Óå 21 áóèåíåßò, 16 ìå ïîåßá
õðåñêáðíéêÞ áíáðíåõóôéêÞ áíåðÜñêåéá êáé ïîÝùóç (ïìÜäá Á) êáé
5 ìå õðïîõãïíáéìéêÞ áíáðíåõóôéêÞ áíåðÜñêåéá (ïìÜäá Â), åöáñ-
ìüóôçêå ìç åðåìâáôéêüò ìç÷áíéêüò áåñéóìüò ìå óõóêåõÞ BiPAP
ìå óôü÷ï ôçí áðïöõãÞ ôçò äéáóùëÞíùóçò êáé ôç âåëôßùóç ôùí
PaO

2
, PaCO

2
 êáé ôïõ pH. Óå 12 áóèåíåßò ôçò ïìÜäáò Á âåëôéþèç-

êå ç PaO
2
 (áðü 45,1±8 mmHg óå 62,8±10,5 mmHg, p<0,001) ç

ÑaCO
2
 (áðü 83,5±15,4 óå 65,7±11,4mmHg, p<0,001) êáé äéïñ-

èþèçêå ç ïîÝùóç (pÇ áðü 7,25±0,04 óå 7,37±0,06, p<0,001).
Óôïõò 5 áóèåíåßò ôçò ïìÜäáò Â âåëôéþèçêå ç PaO

2
 (áðü 35,4±6,5

óå 63,6±7,3 mmHg) õðü ôç óõóêåõÞ. ÔÝóóåñéò áóèåíåßò ôçò ïìÜ-
äáò Á äéáêïìßóôçêáí óôç ÌÅÈ. Ïé þñåò ÷ñÞóçò ôçò óõóêåõÞò
Þôáí 48,9±35,7 êáé 90,8±46,7 êáé ïé çìÝñåò íïóçëåßáò Þôáí
11,3±9,1 êáé 14,8±8,2 áíôßóôïé÷á ãéá ôéò äýï ïìÜäåò ôùí áóèå-
íþí. Ï ìç åðåìâáôéêüò ìç÷áíéêüò áåñéóìüò ìðïñåß íá åöáñìï-
óôåß óå ðíåõìïíïëïãéêÞ êëéíéêÞ óôçí áíôéìåôþðéóç ôçò âáñéÜò
ïîåßáò áíáðíåõóôéêÞò áíåðÜñêåéáò. Éäéáßôåñá óôïõò áóèåíåßò ìå
ïîåßá áíáðíåõóôéêÞ áíåðÜñêåéá áðü ÷ñüíéá ðíåõìïíéêÞ íüóï
(üðùò óå Ýîáñóç ôçò XAÐ), âïçèÜ óôç äéüñèùóç ôçò áíáðíåõ-
óôéêÞò ïîÝùóçò, áðïìáêñýíïíôáò ôçí áíÜãêç ôçò äéáóùëÞíùóçò.
Ðíåýìùí 2001, 14 (2): 126-132
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ãÞò ôïõ ìçÅÌÁ ãéá ôçí ÏÁÁ ôýðïõ ÉÉ Þôáí ç ðáñïõóßá
áíáðíåõóôéêÞò ïîÝùóçò ìå ôéìÞ pH £7,30 êáé ãéá ôçí
ôýðïõ É ç âáñéÜ áíèåêôéêÞ õðïîõãïíáéìßá. ÊñéôÞñéï
áðïêëåéóìïý Þôáí ç ðáñïõóßá áéìïäõíáìéêÞò áóôÜ-
èåéáò êáé êþìáôïò.

Åßêïóé Ýíáò áóèåíåßò, 13 Üíäñåò êáé 8 ãõíáßêåò,
÷ùñßóôçêáí áíÜëïãá ìå ôçí ôéìÞ ôçò PaO

2
 ôçò PaCO

2

êáé pH åéóüäïõ, óå ïìÜäá Á: ïîåßá õðåñêáðíéêÞ (ôý-
ðïõ ÉÉ) áíáðíåõóôéêÞ áíåðÜñêåéá, 16 áóèåíåßò ìå ÷ñü-
íéá ðíåõìïíéêÞ íüóï, êáé ïìÜäá Â: ïîåßá õðïîõãïíáé-
ìéêÞ (ôýðïõ É) áíáðíåõóôéêÞ áíåðÜñêåéá, 5 áóèåíåßò, 4
ëüãù åêôåôáìÝíçò ðíåõìïíßáò êáé Ýíáò ìå ÷ñüíéá êáñ-
äéáêÞ áíåðÜñêåéá.

Ôá ÷áñáêôçñéóôéêÜ ôùí áóèåíþí, ç êáôÜóôáóç êáé ç
êáôçãïñßá õðïêåßìåíçò íüóïõ öáßíïíôáé óôïí ðßíáêá 1.

ÌÅÈÏÄÏÓ

×ñçóéìïðïéÞèçêå óõóêåõÞ ðáñï÷Þò äéöáóéêÞò èå-
ôéêÞò ðßåóçò (BiPAP Respironics, Quandum Healthdy-
ne, DC Bennett) ìå ñéíéêÞ Þ ñéíïóôïìáôéêÞ ìÜóêá (Re-
spironics Þ Miraze ResMed). Ïé óõóêåõÝò áõôÝò äßäïõí
èåôéêÞ ðßåóç óôçí åéóðíïÞ/åêðíïÞ (äéöáóéêÞ), Ý÷ïõí ôç
äõíáôüôçôá ñýèìéóçò áñéèìïý áíáðíïþí (S/T ôýðïò
ëåéôïõñãßáò) Þ ü÷é (S ôýðïò ëåéôïõñãßáò) êáé ôç äõíáôü-
ôçôá ñýèìéóçò ôçò åéóðíåõóôéêÞò (IPAP), áíåîÜñôçôá
áðü ôçí åêðíåõóôéêÞ ðßåóç (ÅPAP). Ôï ðñïóùðéêü ôçò
êëéíéêÞò åßíáé åîïéêåéùìÝíï ìå ôç ÷ñÞóç ôùí óõóêåõþí
áõôþí êáèþò ÷ñçóéìïðïéïýíôáé áðü êáéñü ãéá ôç ìç-
÷áíéêÞ õðïóôÞñéîç ôçò áíáðíïÞò óôï óðßôé óå áóèåíåßò
ìå ÷ñüíéá áíáðíåõóôéêÞ áíåðÜñêåéá6,7.

ÅÉÓÁÃÙÃÇ

Ï ìç Åðåìâáôéêüò Ìç÷áíéêüò Áåñéóìüò (ìçÅÌÁ)
åßíáé Ýíáò ôñüðïò ìç÷áíéêÞò õðïóôÞñéîçò ôçò áíáðíïÞò
ðïõ åöáñìüæåôáé ÷ùñßò åíäïôñá÷åéáêÞ äéáóùëÞíùóç.
Ôá ôåëåõôáßá ÷ñüíéá ÷ñçóéìïðïéåßôáé üëï êáé ðåñéóóü-
ôåñï ãéá ôçí áíôéìåôþðéóç ôçò ïîåßáò áíáðíåõóôéêÞò
áíåðÜñêåéáò áðü äéÜöïñåò áéôßåò, ìå êáëÜ áðïôåëÝóìá-
ôá ùò ðñïò ôç ìåßùóç ôïõ ÷ñüíïõ íïóçëåßáò êáé ôùí
åðéðëïêþí óõãêñéôéêÜ ìå ôçí åðåìâáôéêÞ ìç÷áíéêÞ õðï-
óôÞñéîç ôçò áíáðíïÞò. Ç ìÝèïäïò åßíáé éäéáßôåñá ÷ñÞ-
óéìç óôïõò çëéêéùìÝíïõò áóèåíåßò ìå áíáðíåõóôéêÞ
áíåðÜñêåéá, ãéá ôçí áðïöõãÞ ôùí Üìåóùí Þ áðþôåñùí
êéíäýíùí ôçò äéáóùëÞíùóçò êáé ôçò åðåìâáôéêÞò ìç÷á-
íéêÞò õðïóôÞñéîçò ôçò áíáðíïÞò1. Éäéáßôåñá óôïõò áóèå-
íåßò ìå ×ÁÐ êáé õðåñêáðíéêÞ áíáðíåõóôéêÞ áíåðÜñ-
êåéá, ìåéþíåé ôçí ðéèáíüôçôá äéáóùëÞíùóçò êáé ôç èíç-
óéìüôçôá åíþ âåëôéþíïíôáé ìáêñïðñüèåóìá ïé ðñïû-
ðïèÝóåéò ãéá åðéâßùóç2,3.

Ïé ðåñéóóüôåñåò ìåëÝôåò ãéá ôçí áðïôåëåóìáôéêü-
ôçôá ôçò åöáñìïãÞò ìçÅÌÁ óôçí áíôéìåôþðéóç ôçò
ïîåßáò áíáðíåõóôéêÞò áíåðÜñêåéáò Ý÷ïõí ãßíåé óôéò
ÌÅÈ åíþ ëéãüôåñåò Ý÷ïõí äéåîá÷èåß óå êëéíéêÝò. Áðü
ôéò ëßãåò áõôÝò ìåëÝôåò öáßíåôáé ç äõíáôüôçôá åöáñìï-
ãÞò ôïõ ìçÅÌÁ åêôüò ÌÅÈ, ìå åîßóïõ êáëÜ áðïôåëÝ-
óìáôá êáé ÷ùñßò ìåãÜëç åñãáóéáêÞ åðéâÜñõíóç ôïõ íï-
óçëåõôéêïý ðñïóùðéêïý4,5.

Óêïðüò ôçò ìåëÝôçò åßíáé ç ðáñïõóßáóç ôùí áðïôå-
ëåóìÜôùí åöáñìïãÞò ôçò ìç åðåìâáôéêÞò ìç÷áíéêÞò
õðïóôÞñéîçò ôçò áíáðíïÞò, óôçí áíôéìåôþðéóç ôçò
ïîåßáò áíáðíåõóôéêÞò áíåðÜñêåéáò, óå ðíåõìïíïëïãé-
êÞ êëéíéêÞ. Áðü üóï ãíùñßæïõìå åßíáé ç ðñþôç öïñÜ
ðïõ ðáñïõóéÜæåôáé óôçí åëëçíéêÞ âéâëéïãñáößá áíÜëï-
ãç ìåëÝôç åöáñìïãÞò ôçò ìåèüäïõ ìå óõóêåõÞ BiPAP,
óôçí áíôéìåôþðéóç ôçò ïîåßáò áíáðíåõóôéêÞò áíåðÜñ-
êåéáò.

ÁÓÈÅÍÅÉÓ

Ç ìåëÝôç ðåñéëáìâÜíåé áóèåíåßò ìå Ïîåßá Áíáðíåõ-
óôéêÞ ÁíåðÜñêåéá (ÏÁÁ) ôýðïõ É êáé ÉÉ, ðïõ äéáêïìß-
óôçêáí áðü ôï ÔìÞìá Åðåéãüíôùí Ðåñéóôáôéêþí ôïõ
Ãåíéêïý Ðåñéöåñåéáêïý Íïóïêïìåßïõ "Ã. Ðáðáíéêï-
ëÜïõ", óôç Â´ ÐíåõìïíïëïãéêÞ êëéíéêÞ, êáôÜ ôéò ãåíéêÝò
åöçìåñßåò ôïõ íïóïêïìåßïõ óå ÷ñïíéêü äéÜóôçìá 9 ìç-
íþí (ÉáíïõÜñéïò-ÓåðôÝìâñéïò 1999). ÊñéôÞñéá åöáñìï-

Ðßíáêáò 1.  ×áñáêôçñéóôéêÜ êáé ìåñéêÝò ðéÝóåéò áåñßùí áß-
ìáôïò ôùí áóèåíþí, ðñï ôçò åöáñìïãÞò BiPAP

Ôýðïò áíáðíåõóôéêÞò
áíåðÜñêåéáò   Ôýðïò ÉÉ Ôýðïò É

Íüóïò ×ÁÐ/¢ëëï: 9/7 Ðíåõìïíßá/
¢ëëï: 4/1

Áñéèìüò áóèåíþí   16 5
Öýëï (Üíäñåò/ãõíáßêåò)   11/5 2/3
Çëéêßá (Ýôç) 72,6±6 65±10,1
PO

2
 mmHg 44,9±7,8 35,4±4

PCO
2
 mmHg 80,9±14,6 36,6±6,5

pH 7,25±0,04 7,47±0,07
×ñüíéá ïîõãïíïèåñáðåßá 8 �
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Ïé ðéÝóåéò (åéóðíåõóôéêÞ, åêðíåõóôéêÞ) óôç óõóêåõÞ
ñõèìßóôçêáí âÞìá-âÞìá, ìå ðáñáêïëïýèçóç ôïõ SaO

2

(ðáëìéêü ïîýìåôñï Critikon Johnson, Nelcor Puritan
Bennett), ôùí æùôéêþí óçìåßùí êáé ìå ìÝôñçóç ôùí áå-
ñßùí áßìáôïò. Åðßóçò ãéá ôçí ôåëéêÞ ñýèìéóç ôùí ðéÝ-
óåùí ÷ñçóéìïðïéÞèçêáí ïé åíäåßîåéò áðü ôçí åéäéêÞ åí-
óùìáôùìÝíç ïèüíç ôùí óõóêåõþí, ôïõ áíáðíåüìåíïõ
üãêïõ (Vt), ôïõ ÷ñüíïõ åéóðíïÞò/åêðíïÞò (É/Å), ôçò áíá-
ðíåõóôéêÞò óõ÷íüôçôáò (RR) êáé ôçò ìÝãéóôçò ñïÞò ôïõ
áóèåíïýò õðü ôç óõóêåõÞ BiPAP.

Ïé ðéÝóåéò óôç óõóêåõÞ Üñ÷éóáí áðü: IPAP 6-8 cmH
2
O,

ÅÑÁÑ 2-4 cmH
2
O êáé êõìÜíèçêáí: ÉÑÁÑ 10-20 cmH

2
O

êáé ÅÑÁÑ 2-6 cmH
2
O. Ç áýîçóç ôùí ðéÝóåùí Þôáí óôá-

äéáêÞ, áíÜ 2 cmH
2
O ðñþôá ôçò ÉÑÁÑ êáé ìåôÜ ôçò ÅÑÁÑ,

áíÜëïãá ìå ôá áðïôåëÝóìáôá ôùí ìåôñÞóåùí, ôçí áíï-
÷Þ êáé ôç óõíåñãáóßá ôùí áóèåíþí ìå ôç óõóêåõÞ.

ÐáñÜëëçëá ÷ïñçãÞèçêå öáñìáêåõôéêÞ áãùãÞ
(âñïã÷ïäéáóôáëôéêÜ, äéïõñçôéêÜ, áíôéâßùóç) êáé Ï

2
. Ç

÷ïñÞãçóç Ï
2
 Ýãéíå óôï êýêëùìá ôçò óõóêåõÞò BiPAP

ìå åéäéêü õðïäï÷Ýá Þ óôéò õðïäï÷Ýò ôçò ìÜóêáò. Ïé
áóèåíåßò åíèáññýíïíôáí ãéá ôç óõíå÷Þ åöáñìïãÞ ìçÅ-
ÌÁ ôéò ðñþôåò 2 þñåò ðïõ áðïôåëïýí ôï êñßóéìï ÷ñïíé-
êü äéÜóôçìá ãéá ôç óõíÝ÷éóç ôçò ðñïóðÜèåéáò1,8.

Ï ìçÅÌÁ åöáñìüóôçêå ôéò ðñþôåò çìÝñåò ôüóï
êáôÜ ôç äéÜñêåéá ôçò çìÝñáò üóï êáé ôç íýêôá ìå äéá-
óôÞìáôá äéáêïðÞò ãéá ôç ëÞøç öáñìÜêùí, ôñïöÞò Þ íå-
ñïý êáé ãéá ôç öõóéêïèåñáðåßá, óôç óõíÝ÷åéá ìå ôç âåë-
ôßùóç ôçò êáôÜóôáóçò óôç äéÜñêåéá ôçò íýêôáò, ìÝ÷ñé
ôçí ðëÞñç áðïäÝóìåõóç.

ÅêôéìÞèçêáí ïé ôéìÝò ôùí PaO
2
, PaCO

2
, pH ìå ôçí

åöáñìïãÞ ìçÅÌÁ Üìåóá ôéò 2 ðñþôåò þñåò êáé óôç
óõíÝ÷åéá, ïé þñåò ÷ñÞóçò ôçò óõóêåõÞò BiPAP êáé ç
äéÜñêåéá íïóçëåßáò ôùí áóèåíþí. Åðéôõ÷Þò Ýêâáóç èåù-
ñÞèçêå ç âåëôßùóç ôçò êáôÜóôáóçò ôï ðñþôï 2ùñï
åöáñìïãÞò BiPAP, ìå áðïöõãÞ ôçò äéáóùëÞíùóçò êáé
ìåôáöïñÜò óôç ÌÅÈ êáé ç åðéâßùóç.

 Ç óôáôéóôéêÞ åêôßìçóç ôùí áðïôåëåóìÜôùí Ýãéíå ìå
÷ñÞóç ôïõ ëïãéóìéêïý ðáêÝôïõ SPSS student version 6.0
for Windows ìå åöáñìïãÞ ôïõ paired t test êáé ôïõ Pear-
son correlation coefficient.

ÁÐÏÔÅËÅÓÌÁÔÁ

ÄåêáåðôÜ áóèåíåßò (80,9%) âåëôéþèçêáí êáé áðï-
äåóìåýôçêáí áðü ôç ÷ñÞóç ìçÅÌÁ êáôÜ ôç äéÜñêåéá

ôçò íïóçëåßáò ôïõò. ÔÝóóåñéò áóèåíåßò (19%) ìåôáöÝñ-
èçêáí óôç ÌÅÈ ãéá ôçí åöáñìïãÞ åðåìâáôéêïý ìç÷á-
íéêïý áåñéóìïý. Ïé ëüãïé áðïôõ÷ßáò Þôáí ç ìç áíï÷Þ
ôçò åöáñìïãÞò ôçò ìÜóêáò óå 3 áóèåíåßò êáé ç áäõíá-
ìßá áðïâïëÞò ôùí åêêñßóåùí óå Ýíáí áóèåíÞ. ¼ëïé ïé
áóèåíåßò åðéâßùóáí.
1. Ïîåßá õðåñêáðíéêÞ áíáðíåõóôéêÞ áíåðÜñêåéá Þ

ïîåßá áíáðíåõóôéêÞ áíåðÜñêåéá óå Ýäáöïò ÷ñüíéáò
(ïìÜäá Á): ÄåêáÝîé áóèåíåßò ìå çëéêßá áðü 67-73
Ýôç åß÷áí õðïêåßìåíç íüóï: ×ÁÐ 10, Êõöïóêïëßù-
óç 2, Íüóï Êéíçôéêïý Íåõñþíá 1, ìåôÜ ÔÂ 1, Õðïáå-
ñéóìü/Ðá÷õóáñêßá 2. Ïé ðéÝóåéò óôç óõóêåõÞ BiPAP
ñõèìßóôçêáí: IPAP 15,8±1,6 cmH

2
O, EPAP

5,09±0,8 cmH
2
O. ×ïñçãÞèçêå óõã÷ñüíùò Ï

2
 óå ñïÞ

3-7 l/min áðü ôçí åéäéêÞ õðïäï÷Þ ôïõ êõêëþìáôïò
óýíäåóçò ôçò ìÜóêáò, þóôå SaO

2
 ³ 90%. ÔÝóóåñéò

áðü ôïõò áóèåíåßò (2 ìå ×ÁÐ, 1 ðá÷õóáñêßá-õðïáå-
ñéóìü êáé 1 ìåôÜ TB áíáðíåõóôéêÞ áíåðÜñêåéá) ìå-
ôáöÝñèçêáí óôç ÌÅÈ ôï ðñþôï äßùñï ôçò åöáñìï-
ãÞò ìçÅÌÁ ëüãù åðéäåßíùóçò ôçò êáôÜóôáóÞò ôïõò.
Óôïõò õðüëïéðïõò 12 áóèåíåßò óôï ðñþôï äßùñï õðü
ìçÅÌÁ, âåëôéþèçêáí ç PaO

2
 áðü 45,1±8,07 mmHg

óå 62,8±10,5 mmHg êáé ôï pH áðü 7,25±0,04 óå
7,37±0,06 (p<0,001). Óôï ßäéï äéÜóôçìá ç PaCO

2

ìåéþèçêå áðü 83,5±15,4 mmHg óå 65,7±11,4 mmHg
(p<0,001). Ôï óýíïëï ôùí ùñþí åöáñìïãÞò ôçò óõ-
óêåõÞò BiPAP Þôáí 48,9±35,7 þñåò êáé ïé çìÝñåò
íïóçëåßáò 11,3±9,1.

2. Ïîåßá õðïîõãïíáéìéêÞ áíáðíåõóôéêÞ áíåðÜñêåéá
(ïìÜäá Â): Ïé 5 áóèåíåßò, çëéêßáò áðü 58-82 Ýôç, åß-
÷áí âáñéÜ åðßìïíç õðïîõãïíáéìßá, åîáéôßáò ÷ñüíéáò
êáñäéáêÞò áíåðÜñêåéáò (1 õðåñÞëéêáò) êáé åêôåôá-
ìÝíçò ðíåõìïíßáò (4 ìÝóçò çëéêßáò). Ïé áóèåíåßò ìå
ðíåõìïíßá, äéáêïìßóôçêáí óôçí êëéíéêÞ áðü åðáñ-
÷éáêÜ íïóïêïìåßá åðåéäÞ åß÷áí åðéâáñçìÝíç áíá-
ðíåõóôéêÞ ëåéôïõñãßá êáé äåí ðáñïõóßáóáí êëéíéêÞ
âåëôßùóç ìå ôçí áãùãÞ ðïõ åß÷å ÷ïñçãçèåß.
Oé ðéÝóåéò óôéò óõóêåõÝò BiPAP äåí åß÷áí äéáöïñÜ

áðü áõôÝò ôçò ïìÜäáò Á, áëëÜ ç ñïÞ ôïõ ïîõãüíïõ Þôáí
ìåãáëýôåñç ( 8-16 l/min) ãéá ôç äéáôÞñçóç SaO

2
 ³ 90%.

Õðü ìçÅÌÁ âåëôéþèçêå ç PaO
2
 áðü 35,4±4mmHg óå

63,6±7,3 mmHg. Ç PaCO
2
 êáé pH äåí ðáñïõóßáóáí

áîéüëïãç ìåôáâïëÞ. Ïé óõíïëéêÝò þñåò ÷ñÞóçò ôçò óõ-
óêåõÞò BiPAP Þôáí 90,8±46,7 þñåò êáé ïé çìÝñåò íïóç-
ëåßáò 14±8,2.
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êüò ìç÷áíéêüò áåñéóìüò ìðïñåß íá ÷ñçóéìïðïéçèåß áðï-
ôåëåóìáôéêÜ óôéò ðíåõìïíïëïãéêÝò êëéíéêÝò ãéá ôçí áíôé-
ìåôþðéóç ôçò ïîåßáò áíáðíåõóôéêÞò áíåðÜñêåéáò, éäéáß-
ôåñá óôïõò áóèåíåßò ìå ÷ñüíéá åðéâÜñõíóç ôçò áíáðíåõ-
óôéêÞò ëåéôïõñãßáò êáé ìåãÜëç çëéêßá. Ïé áóèåíåßò áõ-
ôÞò ôçò êáôçãïñßáò âñßóêïíôáé óõíÞèùò õðü ÷ñüíéá ïîõ-
ãïíïèåñáðåßá êáé ç åðåìâáôéêÞ ìç÷áíéêÞ õðïóôÞñéîç
ôçò áíáðíïÞò, üôáí âñßóêïíôáé óå êñßóéìç êáôÜóôáóç
áðü Ýîáñóç ôçò íüóïõ, óõíïäåýåôáé áðü ìåãÜëç èíçóé-
ìüôçôá, ìå áíÜëïãç áýîçóç ôïõ êüóôïõò íïóçëåßáò êáé
ìå óçìáíôéêÝò åðéðôþóåéò óôçí áíáðíåõóôéêÞ ëåéôïõñ-
ãßá ìáêñïðñüèåóìá9,10. Ç ðáñáìïíÞ ôùí áóèåíþí áõ-
ôþí óôéò ÌÅÈ åßíáé óõíÞèùò ìáêñÜ ìå áíáãêáßá ðïë-
ëÝò öïñÝò ôç äéåíÝñãåéá ôñá÷åéïóôïìßáò êáé óçìáíôé-
êÝò åðéðëïêÝò (ëïéìþîåéò, êáôáêëßóåéò ê.ëð.), ðïõ åðé-
âáñýíïõí ôçí Üìåóç êáé ìáêñïðñüèåóìç ðñüãíùóÞ
ôïõò. Óôéò ðåñéðôþóåéò áõôÝò, ç Ýãêáéñç åöáñìïãÞ ìç
åðåìâáôéêÞò ìç÷áíéêÞò õðïóôÞñéîçò ôçò áíáðíïÞò, öáß-
íåôáé üôé ðëåïíåêôåß óå óýãêñéóç ìå ôïí åðåìâáôéêü ìç-
÷áíéêü áåñéóìü áëëÜ êáé ìå ôç öáñìáêåõôéêÞ áãùãÞ,
ôïõëÜ÷éóôïí ãéá ôïõò áóèåíåßò ìå ×ÁÐ, ùò ðñïò ôéò
çìÝñåò íïóçëåßáò êáé ôçí åíäïíïóïêïìåéáêÞ èíçóéìü-
ôçôá10,11.

Ïé áóèåíåßò ìáò, Þôáí ìåãÜëçò çëéêßáò, åéäéêÜ áõôïß
ìå õðåñêáðíéêÞ áíáðíåõóôéêÞ áíåðÜñêåéá (>70 Ýôç)
ðïõ ðáñïõóßáæáí óïâáñÞ ïîÝùóç (pH<7,3) êáé êáôá-
êñÜôçóç CO

2
 (PaCO

2
: 65-109 mmHg), ðáñÜëëçëá ìå ôçí

õðïîõãïíáéìßá. Ç âåëôßùóç ôçò áíáðíåõóôéêÞò ïîÝù-
óçò óôï ðñþôï äéÜóôçìá ôçò åöáñìïãÞò ôçò óõóêåõÞò
BiPAP, áðÝôñåøå ôç ìåôáöïñÜ óôç ÌÅÈ óôçí ðëåéï-
øçößá ôùí áóèåíþí. Ïé 4 áóèåíåßò ðïõ äåí ðáñïõóßá-
óáí âåëôßùóç óôçí ïîÝùóç (ðáñáìïíÞ pH <7,3) äåí
åß÷áí äéáöïñÜ ùò ðñïò ôçí çëéêßá Þ ôç âáñýôçôá ôçò

Ïé áóèåíåßò ìå õðåñêáðíéêÞ áíáðíåõóôéêÞ áíåðÜñ-
êåéá ðáñïõóßáóáí Üìåóá ìåãÜëç âåëôßùóç óôï pH êáé
ëéãüôåñç áëëÜ óôáôéóôéêÜ óçìáíôéêÞ óôç PaCO

2
 ìå ôçí

åöáñìïãÞ ìçÅÌÁ. Ç âåëôßùóç óôéò ìåñéêÝò ðéÝóåéò
áåñßùí áßìáôïò êáé óôï pH äéáôçñÞèçêáí ìÝ÷ñé êáé ôçí
Ýîïäï ôùí áóèåíþí (Ðßíáêáò 2). Ïé ôéìÝò ôùí áåñßùí
áßìáôïò åîüäïõ åßíáé õðü ëÞøç Ï2 óå ñïÞ 1-3 l/min.

Ïé áóèåíåßò ìå õðïîõãïíáéìéêÞ áíáðíåõóôéêÞ áíå-
ðÜñêåéá ðáñïõóßáóáí âåëôßùóç óôçí PaO

2
 ÷ùñßò óç-

ìáíôéêÞ ìåôáâïëÞ ôïõ pÇ êáé ôçò PaCO
2
, ìÝ÷ñé ôçí Ýîï-

äü ôïõò, üðùò öáßíåôáé óôïí ðßíáêá 2 (ïé ôéìÝò áåñßùí
áßìáôïò åîüäïõ åßíáé ÷ùñßò ëÞøç Ï

2
). KáíÝíáò áðü ôïõò

áóèåíåßò áõôïýò äå ÷ñåéÜóôçêå åðåìâáôéêü ìç÷áíéêü
áåñéóìü óå ÌÅÈ. Ïé çìÝñåò íïóçëåßáò Þôáí åëáöñÜ
ðåñéóóüôåñåò óå ó÷Ýóç ìå ôïõò áóèåíåßò ìå õðåñêáðíé-
êÞ áíáðíåõóôéêÞ áíåðÜñêåéá, ÷ùñßò óôáôéóôéêÜ óçìá-
íôéêÞ äéáöïñÜ, åíþ ïé þñåò ÷ñÞóçò ôçò óõóêåõÞò Þôáí
óçìáíôéêÜ ðåñéóóüôåñåò (p<0,05, Ðßíáêáò 2). ÐáñÜ ôç
äéáöïñÜ ôçò äéÜñêåéáò åöáñìïãÞò ìåôáîý ôùí äýï ïìÜ-
äùí, äåí âñÝèçêå óõó÷Ýôéóç ôùí ùñþí ÷ñÞóçò ìå êáìéÜ
áðü ôéò ðáñáìÝôñïõò ðïõ ìåôñÞèçêáí.

ÓÕÆÇÔÇÓÇ

Ç ïîåßá áíáðíåõóôéêÞ áíåðÜñêåéá åßôå áðü Ýîáñóç
÷ñüíéáò ðíåõìïíéêÞò íüóïõ åßôå áðü Üëëç áéôéïëïãßá,
åßíáé óõ÷íÞ áéôßá åéóáãùãÞò áóèåíþí óôéò ðíåõìïíïëï-
ãéêÝò êëéíéêÝò. Óå áñêåôÝò ðåñéðôþóåéò ÷ñåéÜæåôáé åðåì-
âáôéêÞ ìç÷áíéêÞ õðïóôÞñéîç ôçò áíáðíïÞò, ðïõ ðïëëÝò
öïñÝò åßíáé äýóêïëï íá õëïðïéçèåß, åßôå ëüãù ôçò ìå-
ãÜëçò çëéêßáò ôùí áóèåíþí åßôå ëüãù Ýíäåéáò êëéíþí
óôéò ÌÅÈ.

Ôá áðïôåëÝóìáôÜ ìáò äåß÷íïõí üôé ï ìç åðåìâáôé-

Ðßíáêáò 2.  ÁÝñéá áßìáôïò, þñåò ÷ñÞóçò BiPAP êáé çìÝñåò íïóçëåßáò áóèåíþí ðñéí, õðü ìçÅÌÁ  êáé êáôÜ ôçí Ýîïäï

ÏìÜäá Á (n=12) ÏìÜäá Â (n=5)
¸íáñîç 2 þñåò ¸îïäïò ¸íáñîç 2 þñåò ¸îïäïò

PO
2
 mmHg 45,1±8,0** 62,8±10,5** 66,5±13,4** 35,4±4 63,6±7,3** 63,3±12,1

PCO
2
 mmHg 83,5±15,4** 65,7±11,4** 52,8±9,2** 36,6±6,5 36,1±3,3# 36,5±1,4#

pH 7,25±0,04** 7,37±0,06** 7,43±0,03** 7,47±0,07 7,47±0,04# 7,46±0,01#
¿ñåò ÷ñÞóçò 48,9±35,7� 90,8±46,7�
ÇìÝñåò íïóçëåßáò 11,3±9,1# 14,8±8,2#

**p <0,001,     � p <0.05,    # p: ns

ÓõíèÞêåò ëÞøçò PO
2
, PCO

2
: Ýíáñîç ÷ùñßò Ï

2
, 2 þñåò: õðü BiPAP êáé Ï

2
, Ýîïäïò: ïìÜäá Á ìå Ï

2
 ñïÞ 1-2 lit/min, ïìÜäá Â ÷ùñßò Ï

2
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áñ÷éêÞò êëéíéêÞò åéêüíáò. Ïé áéôßåò ãéá ôçí áðïôõ÷ßá
ôçò åöáñìïãÞò ìçÅÌÁ óôïõò 4 áóèåíåßò ôçò ðñþôçò
ïìÜäáò Þôáí ç äõóáíåîßá ôçò ìÜóêáò êáé ç äõóêïëßá
áðïâïëÞò ôùí åêêñßóåùí, ðïõ åßíáé óõ÷íü ðñüâëçìá
ãéá ôïõò áóèåíåßò áõôÞò ôçò êáôçãïñßáò. Áõôü ìáæß ìå
ôçí ðáñïõóßá ðíåõìïíßáò èåùñåßôáé åðéâáñõíôéêüò ðá-
ñÜãïíôáò óôçí åðéôõ÷Þ Ýêâáóç ôçò åöáñìïãÞò ìçÅ-
ÌÁ10,12. ÊáíÝíáò áðü ôïõò áóèåíåßò ôçò ðñþôçò ïìÜ-
äáò äåí åß÷å åõñÞìáôá ðíåõìïíßáò, ç êáôÜóôáóÞ ôïõò
üìùò Þôáí âáñéÜ, êáèþò ç ðëåéïøçößá ôïõò Þôáí óå
óõíå÷Þ âñïã÷ïäéáóôáëôéêÞ áãùãÞ êáé 8 õðü ÷ñüíéá ïîõ-
ãïíïèåñáðåßá, ÷ùñßò íá ìðïñïýìå íá êáèïñßóïõìå ôçí
ðïéüôçôÜ ôçò ùò ðñïò ôéò óõíèÞêåò åöáñìïãÞò.

ÊñéôÞñéï åðéôõ÷ßáò ôçò ìåèüäïõ óôçí ïîåßá õðåñêá-
ðíéêÞ áíáðíåõóôéêÞ áíåðÜñêåéá, èåùñåßôáé ç Üìåóç
âåëôßùóç ôïõ pH åíþ óçìáíôéêÞ ðôþóç ôçò PaCO

2
 åì-

öáíßæåôáé áñãüôåñá ìåôÜ ôï ðñþôï äßùñï åöáñìïãÞò.
Ôéò ìåôáâïëÝò áõôÝò ðáñáôçñÞóáìå óôïõò 12 áóèåíåßò
ôçò ïìÜäáò Á. Ç áñ÷éêÞ ôéìÞ ôïõ pH äåí åßíáé áðáãï-
ñåõôéêÞ ãéá ôçí Ýíáñîç åöáñìïãÞò ôçò ìç åðåìâáôéêÞò
ìç÷áíéêÞò õðïóôÞñéîçò ôçò áíáðíïÞò, áí äåí éó÷ýïõí
ôá êñéôÞñéá áðïêëåéóìïý, áíôßèåôá äåí áðïôåëåß éó÷õ-
ñü êñéôÞñéï ãéá ôçí Üìåóç êáé ðñïóåêôéêÞ Ýíáñîç ôçò
äéáäéêáóßáò êáèþò ïé áóèåíåßò ìå pH <7,30 Ý÷ïõí ìå-
ãáëýôåñåò ðéèáíüôçôåò áðïôõ÷ßáò êáé ìåãáëýôåñç åí-
äïíïóïêïìåéáêÞ èíçóéìüôçôá áðü ôïõò áóèåíåßò ìå
pH> 7,305,10,11. Ç ðáñÜëëçëç ÷ïñÞãçóç Ï

2
 åßíáé áðá-

ñáßôçôç ãéá ôç âåëôßùóç ôçò PaO
2
 ç ïðïßá ìðïñåß íá

ãßíåé ìå ìåãáëýôåñç áóöÜëåéá óå õøçëÝò ñïÝò ÷ùñßò ôïí
êßíäõíï åðéäåßíùóçò ôçò ïîÝùóçò, êáèþò ï áåñéóìüò
åßíáé ìåãáëýôåñïò õðü ôç óõóêåõÞ13.

Óôçí ïîåßá õðïîõãïíáéìéêÞ áíáðíåõóôéêÞ áíåðÜñ-
êåéá áðü åêôåôáìÝíç ðíåõìïíßá Þ Üëëåò êáôáóôÜóåéò
áðü Üãíùóôç áéôßá, áëëÜ ìå åðéêßíäõíç ãéá ôç æùÞ áíá-
ðíåõóôéêÞ äõó÷Ýñåéá êáé åðßìïíç õðïîõãïíáéìßá, ï ìç
åðåìâáôéêüò ìç÷áíéêüò áåñéóìüò âïçèÜ óôç âåëôßùóç
ôçò áíôáëëáãÞò ôùí áåñßùí êáé ôçò êëéíéêÞò åéêüíáò14,15.
Ïé áóèåíåßò ìáò ìå åêôåôáìÝíç ðíåõìïíßá, åß÷áí óçìá-
íôéêÞ õðïîõãïíáéìßá ðïõ äå âåëôéþèçêå áðïôåëåóìáôé-
êÜ ðáñÜ ôç óõíå÷Þ ÷ïñÞãçóç Ï

2
 ìå ôéò óõíèÞêåò áýîç-

óçò ôçò FiO
2
 ðïõ ìðïñïýí íá ÷ñçóéìïðïéçèïýí óôçí

êëéíéêÞ (ìÜóêá Venturi Þ åðáíåéóðíïÞò). Ç åöáñìïãÞ
ôçò óõóêåõÞò BiPAP áýîçóå ôçí ïîõãüíùóç êáé ðáñÜ
ôéò ðåñéóóüôåñåò þñåò åöáñìïãÞò, äåí ÷ñåéÜóôçêå åé-

óáãùãÞ óå ÌÅÈ ãéá êáíÝíáí áðü ôïõò áóèåíåßò.
Ôá êñéôÞñéá åöáñìïãÞò ìç åðåìâáôéêïý ìç÷áíéêïý

áåñéóìïý, äåí åßíáé óôåñåüôõðá ãéá ôéò äõï êáôçãïñßåò
ôçò áíáðíåõóôéêÞò áíåðÜñêåéáò. ÂáóéêÝò ðñïûðïèÝóåéò
åõíïúêÝò ãéá ôçí Ýêâáóç åßíáé ç ãñÞãïñç Ýíáñîç êáé ç
Ýãêáéñç áîéïëüãçóç ôçò äõíáôüôçôáò óõíåñãáóßáò ôùí
áóèåíþí. ̧ ôóé ÷ñåéÜæåôáé ðñïóï÷Þ êáé ðáñáêïëïýèç-
óç ôùí áóèåíþí óôï ðñþôï äéÜóôçìá ôçò åöáñìïãÞò,
éäéáßôåñá êáôÜ ôá ðñþôá 24ùñá. Ç Üìåóç åöáñìïãÞ ôïõ
ìç åðåìâáôéêïý ìç÷áíéêïý áåñéóìïý Ý÷åé ùò áðïôÝëå-
óìá ôç ãñÞãïñç áíáóôñïöÞ ôçò áíáðíåõóôéêÞò ïîÝù-
óçò êáé ôç âåëôßùóç ôçò êáôÜóôáóçò óôçí ðëåéïøçößá
ôùí áóèåíþí16,17. Ï óõíïëéêüò ÷ñüíïò ôçò åöáñìïãÞò
ôïõ ìçÅÌÁ äåí åßíáé äåäïìÝíïò ïýôå ìðïñåß íá ðñï-
êáèïñéóôåß, áëëÜ ïé þñåò ÷ñÞóçò ìåéþíïíôáé ìå ôç óôá-
èåñïðïßçóç ôçò êáôÜóôáóçò ôïõ áóèåíïýò. Ïé äýï ïìÜ-
äåò ôùí áóèåíþí ìáò åß÷áí äéáöïñÜ óôï ÷ñüíï ÷ñÞóçò
ôïõ ìç ÅÌÁ áëëÜ äåí âñÝèçêå óõó÷Ýôéóç ôùí ùñþí ÷ñÞ-
óçò ìå êáìéÜ áðü ôéò ðáñáìÝôñïõò ðïõ ìåôñÞèçêáí
(PaCO

2
, PaO

2
 êáé pH).

Ïé çìÝñåò íïóçëåßáò ôùí áóèåíþí Ý÷ïõí ó÷Ýóç ìå
ôï ïéêïíïìéêü êüóôïò ðïõ èåùñåßôáé ëéãüôåñï ãéá ôïõò
áóèåíåßò ðïõ áíôéìåôùðßæïíôáé ìå ìç åðåìâáôéêü ìç-
÷áíéêü áåñéóìü êáé äå ÷ñåéÜæïíôáé íïóçëåßá óå ÌÅÈ,
üðïõ ôï êüóôïò åßíáé áõîçìÝíï11. ×ñåéÜæåôáé íá õðÜñ-
îïõí ó÷åôéêÝò óõãêñéôéêÝò ìåëÝôåò êáé óôç ÷þñá ìáò,
ãéá ôçí åêôßìçóç ôïõ ïéêïíïìéêïý ïöÝëïõò áðü ôçí
åöáñìïãÞ ôçò ìåèüäïõ óôá äéÜöïñá íïóïêïìåéáêÜ ôìÞ-
ìáôá. ÅìðåéñéêÜ ìðïñïýìå íá åêôéìÞóïõìå üôé ïé ìÝ-
ñåò íïóçëåßáò ôùí áóèåíþí ìáò, äåí îåðåñíïýí óçìá-
íôéêÜ ôç óõíçèéóìÝíç äéÜñêåéá íïóçëåßáò ôùí áóèåíþí
ìå ÷ñüíéá ðÜèçóç.

Ï ìç åðåìâáôéêüò ìç÷áíéêüò áåñéóìüò, åßíáé ìÝèï-
äïò åýêïëç êáé áóöáëÞò ãéá ìåãÜëç êáôçãïñßá áóèå-
íþí. ×ñåéÜæåôáé üìùò óôåíÞ ðáñáêïëïýèçóç ôïõ áóèå-
íÞ êáôÜ ôï ðñþôï äéÜóôçìá áëëÜ êáé ôéò ðñþôåò çìÝñåò
ãéá ôç ãñÞãïñç áíôéìåôþðéóç ôõ÷üí õðïôñïðÞò. Åðé-
ðëÝïí ç åîïéêåßùóç ìå ôéò óõóêåõÝò êáé ç åêðáßäåõóç
ü÷é ìüíï ôïõ éáôñéêïý áëëÜ êáé ôïõ íïóçëåõôéêïý ðñï-
óùðéêïý åßíáé áðáñáßôçôç ãéá ôç ãíþóç ôùí äõíáôïôÞ-
ôùí êáé ôùí åéäéêþí ñõèìßóåùí ôùí óõóêåõþí ðïõ ìðï-
ñïýí íá ÷ñçóéìïðïéçèïýí êáé ãéá ôç óùóôÞ áîéïëüãçóç
êáé ðáñáêïëïýèçóç ôïõ áóèåíïýò ãéá ôçí Ýãêáéñç êáé
áðïôåëåóìáôéêÞ åöáñìïãÞ.
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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 Å., 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

2
 improved (from 45,1±8 to 62,8 ±10,5 mmHg, p<0,001), PaCO

2
 decreased

(from 83,5±15,4 to 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

2
 improved in all patients of group B (from 35,6±6,5 to 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

Key words: Acute respiratory failure, non-invasive ventilation, bi-level positive airway pressure.
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ÐÅÑÉËÇØÇ. Ôá ôåëåõôáßá ÷ñüíéá åðéóôçìïíéêü åíäéáöÝñïí ðá-
ñïõóéÜæïõí ïé ìåëÝôåò ôïõ ýðíïõ êáé ç êáôáíïìÞ ôïõ óôç äéÜñ-
êåéá ôïõ 24þñïõ. Óêïðüò ôçò ìåëÝôçò Þôáí ç êáôáãñáöÞ ôùí
óõíçèåéþí ýðíïõ ôùí öïéôçôþí ÉáôñéêÞò óôç äéÜñêåéá ôçò åîå-
ôáóôéêÞò ðåñéüäïõ. ¸íá åñùôçìáôïëüãéï 14 åñùôÞóåùí êáé
ùñéáßïõ äéáãñÜììáôïò ýðíïõ óõìðëçñþèçêå óå êáèçìåñéíÞ âÜóç
áðü 493 öïéôçôÝò ÉáôñéêÞò, ðñï êáé êáôÜ ôç äéÜñêåéá ôùí åîåôÜ-
óåùí. Ôï õëéêü áðïôÝëåóáí 202 öïéôçôÝò êáé 291 öïéôÞôñéåò ìÝ-
óçò çëéêßáò 22,9±1,87 (x±SD), ðïõ öïéôïýóáí óôï ðñþôï ùò ôï
6ï Ýôïò óðïõäþí ôçò ÉáôñéêÞò Ó÷ïëÞò ôïõ Ðáíåðéóôçìßïõ ÊñÞ-
ôçò. Ç ìÝóç äéÜñêåéá âñáäéíïý ýðíïõ ðñï ôùí åîåôÜóåùí Þôáí
7,21±1,02 þñåò, åíþ êáôÜ ôéò åîåôÜóåéò Þôáí 6,14±0,63 þñåò, óôá-
ôéóôéêÜ óçìáíôéêÜ ìåéùìÝíç (p<0,001). Åðßóçò óôáôéóôéêÜ óç-
ìáíôéêÞ äéáöïñÜ åìöÜíéóå êáé ç þñá Ýíáñîçò íõêôåñéíïý ýðíïõ
ðïõ óôçí ðñï åîåôáóôéêÞ ðåñßïäï Þôáí 1,29±1,21 ôï ðñùß, åíþ
êáôÜ ôçí åîåôáóôéêÞ Þôáí 02,28±0.58 (p<0,02). Ïé þñåò ìåëÝôçò
ðñéí ôéò åîåôÜóåéò Þôáí 3,45±1,63 ,åíþ ìåôÜ áõîÞèçêáí óå
5,98±2,02 þñåò (p<0,001). Óå 36% ôùí çìåñþí ðñï åîåôáóôéêÞò
ïé öïéôçôÝò áíÝöåñáí üôé Ýíéùèáí õðíçëßá êáôÜ ôçí áöýðíéóç
êáé ôç äéÜñêåéá ôçò çìÝñáò, åíþ êáôÜ ôçí åîåôáóôéêÞ ðåñßïäï ôï
ðïóïóôü áõîÞèçêå óå 44% (p<0,003). ÊáôÜ ôç äéÜñêåéá ôùí åîå-
ôÜóåùí ç ìÝóç äéÜñêåéá ýðíïõ ôùí öïéôçôþí ìåéþíåôáé, åíþ ç
Ýíáñîç ôïõ âñáäéíïý ýðíïõ ìåôáôßèåôáé óå ðëÝïí ðñï÷ùñçìÝíåò
ðñùéíÝò þñåò êáé ðåñßðïõ óôéò ìéóÝò ìÝñåò ôçò åîåôáóôéêÞò ðå-
ñéüäïõ ïé öïéôçôÝò, üôáí áöõðíßæïíôáé, áéóèÜíïíôáé êïõñáóìÝ-
íïé. ÓõìðåñáóìáôéêÜ, ïé åîåôÜóåéò åðçñåÜæïõí ôéò óõíÞèåéåò
ýðíïõ ôùí öïéôçôþí. Ðíåýìùí 2001, 14 (2): 133-138

ÅÉÓÁÃÙÃÇ

ÌåãÜëï åðéóôçìïíéêü åíäéáöÝñïí ðáñïõóéÜæïõí ôá ôåëåõôáßá ÷ñü-

ÊëéíéêÞ ÌåëÝôç

Ç åñãáóßá ðáñåëÞöèç óôéò 08.03.2000 êáé åãêñß-
èçêå óôçí ôåëéêÞ ôçò ìïñöÞ ðñïò äçìïóßåõóç
óôéò 06.07.2001
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íéá ïé ìåëÝôåò ôïõ ýðíïõ êáé ç êáôáíïìÞ ôïõ óôç äéÜñ-
êåéá ôïõ åéêïóéôåôñáþñïõ. Áðü ôá ìÝ÷ñé ôþñá äåäïìÝ-
íá óçìáíôéêü ñüëï óôçí áñ÷éôåêôïíéêÞ êáé ðïéüôçôá ôïõ
ýðíïõ ðáßæïõí: (á) ç çëéêßá, (â) ôï öýëï, (ã) ç óùìáôé-
êÞ êáé øõ÷éêÞ õãåßá ôïõ áôüìïõ, (ä) ïé äñáóôçñéüôçôÝò
ôïõ (ðüóï êïíôÜ óôïí ýðíï åßíáé), (å) ôï ðåñéâÜëëïí
ðïõ æåé êáé ïé óõíèÞêåò äéáâßùóçò êáé ïé äéáôñïöéêÝò
óõíÞèåéåò (êáôáíÜëùóç öáãçôïý, ðïôïý êáé êáöåúíïý-
÷ùí ðïôþí ðñï ôïõ ýðíïõ)1-9.

Åßíáé ãíùóôü, üôé êáôáóôÜóåéò Üã÷ïõò êáé Ýíôáóçò
åðçñåÜæïõí áñíçôéêÜ ôçí õãéåéíÞ ôïõ ýðíïõ10-12. ÌåëÝ-
ôåò ãéá ôéò óõíÞèåéåò ýðíïõ ðáéäéþí ôüóï êáôÜ ôç äéÜñ-
êåéá ôçò ó÷ïëéêÞò ðåñéüäïõ, üóï êáé ôùí äéáêïðþí, Ýäåé-
îáí äéáöïñÝò óôéò óõíÞèåéåò ôïõ ýðíïõ ìåôáîý ôùí äýï
áõôþí ÷ñïíéêþí ðåñéüäùí13. Ïé óõíÞèåéåò ôïõ ýðíïõ ôùí
öïéôçôþí êÜôù áðü åéäéêÝò óõíèÞêåò Üã÷ïõò, üðùò åß-
íáé ç åîåôáóôéêÞ ðåñßïäïò, Ý÷ïõí ìåëåôçèåß åëÜ÷éóôá
ìÝ÷ñé óÞìåñá10,14. Ç ðáñïýóá ìåëÝôç óêïðü Ý÷åé ôçí
êáôáãñáöÞ ôùí óõíçèåéþí ýðíïõ ôùí öïéôçôþí Éáôñé-
êÞò ôïõ Ðáíåðéóôçìßïõ ÊñÞôçò ðñï êáé êáôÜ ôç äéÜñ-
êåéá ôçò åîåôáóôéêÞò ðåñéüäïõ þóôå íá äéáðéóôùèïýí
ðéèáíÝò äéáöïñÝò óôçí õãéåéíÞ êáé êáôáíïìÞ ôïõ ýðíïõ
ìåôáîý ôùí äýï ðåñéüäùí.

ÌÅÈÏÄÏÓ - ÕËÉÊÏ

Óôçí ôõ÷áéïðïéçìÝíç ìåëÝôç äéáíåìÞèçêáí 600 Ýíôõ-
ðá, óõëëÝ÷èçêáí 504 êáé ôåëéêÜ áîéïëïãÞèçêáí ôá äå-
äïìÝíá áðü 493 öïéôçôÝò ÉáôñéêÞò ôïõ Ðáí/ìßïõ ÊñÞ-
ôçò ðïõ åß÷áí óõìðëçñþóåé ôá Ýíôõðá óùóôÜ åðß óõíü-
ëïõ 732 åããåãñáììÝíùí öïéôçôþí (67,3%). Ôá Üôïìá
áõôÜ öïéôïýóáí áðü ôï 1ï ìÝ÷ñé ôï 6ï Ýôïò óðïõäþí,
202 (41%) Þôáí Üíäñåò êáé 291 (59%) ãõíáßêåò ìå ìÝóç
çëéêßá 22,9±1,8 (x±SD) êáé ÂÌÉ ìÝóá óôéò öõóéïëïãé-
êÝò ôéìÝò (Ðßíáêáò 1). Óôïõò öïéôçôÝò äéáíåìÞèçêå Ýíôõ-
ðï ðïõ ðåñéåß÷å êáèçìåñéíü 24ùñï äéÜãñáììá ýðíïõ
êáèþò êáé 14 åñùôÞóåéò ðïõ áöïñïýóáí óõíÞèåéåò
ýðíïõ ôùí óõãêåêñéìÝíùí çìåñþí, êáèþò êáé óôïé÷åßá
ôñüðïõ êáé ðïéüôçôáò æùÞò. Áíáëõôéêüôåñá ïé öïéôçôÝò
Ýðñåðå íá óõìðëçñþóïõí áñéèìçôéêÜ ôïí áñéèìü ùñþí
ìåëÝôçò, ôçí êáôáíÜëùóç ôçò ðïóüôçôáò áëêïüë êáé
êáöåÀíçò, ôéò óõíÞèåéåò ðñï ôïõ ýðíïõ (äéÜâáóìá ëï-
ãïôå÷íéêþí âéâëßùí, ðáñáêïëïýèçóç ôçëåüñáóçò ê.ëð.),
ðéèáíÞ ÷ñÞóç áã÷ïëõôéêþí, äéåãåñôéêþí Þ õðíáãùãþí
öáñìÜêùí, ôï ÷ñüíï ìåôáîý êáôÜêëéóçò êáé Ýëåõóçò ôïõ

Ðßíáêáò 1. ÄçìïãñáöéêÜ ÷áñáêôçôñéóôéêÜ.

Öýëï Óùìáôéêü âÜñïò ÌÝóç çëéêßá
(kgr) (yrs±SD)

¢íäñåò 78 ± 14 22,9 ± 1,8
Ãõíáßêåò 64 ± 13
Óýíïëï 493

¸ôïò óðïõäþí Áñéèìüò öïéôçôþí

A 79 (16%)
Â 92 (19%)
Ã 65 (13%)
Ä 91 (18%)
E 76 (16%)

ÓÔ 90 (18%)

ýðíïõ, áí åß÷áí åöéÜëôåò, áí ñï÷Üëéæáí, áí Ýíéùèáí îå-
êïýñáóôïé êáôÜ ôçí áöýðíéóç, áí ðáñïõóßáæáí õðíç-
ëßá êáôÜ ôç äéÜñêåéá ôçò çìÝñáò Þ ôïõ äéáâÜóìáôïò êáé
ôÝëïò áí Þôáí ìÝñá åîÝôáóçò. Ôï Ýíôõðï óõìðëçñùíü-
ôáí êáèçìåñéíÜ ãéá óõíïëéêü äéÜóôçìá 6 åâäïìÜäùí:
ôñåéò åâäïìÜäåò ðñï ôçò åîåôáóôéêÞò ðåñéüäïõ êáé ôñåéò
âäïìÜäåò êáôÜ ôç äéÜñêåéá ôçò åîåôáóôéêÞò ðåñéüäïõ
ôïõ Éïõíßïõ. Áêïëïýèçóå óõëëïãÞ ôùí åíôýðùí êáé åðå-
îåñãáóßá ôïõò. Õðïëïãßóôçêå ç þñá Ýíáñîçò êáé ç äéÜñ-
êåéá ìåóçìåñéáíïý êáé âñáäéíïý ýðíïõ. Ôá áðïôåëÝ-
óìáôá ðáñïõóéÜæïíôáé ùò ìÝóåò ôéìÝò (x) ± ìéá óôáèå-
ñÞ áðüêëéóç (SD) êáé áîéïëïãÞèçêáí óôáôéóôéêÜ ìå ôç
ìÝèïäï ôïõ student t test ãéá æåýãç äåéãìÜôùí ðñï êáé
êáôÜ ôç äéÜñêåéá ôùí åîåôÜóåùí, ôüóï óôï óýíïëï ôïõ
äåßãìáôïò üóï êáé áíÜëïãá ìå ôï öýëï. ÓôáôéóôéêÜ óç-
ìáíôéêÝò èåùñÞèçêáí ìåôáâïëÝò üôáí ôï p<0,05.

ÁÐÏÔÅËÅÓÌÁÔÁ

Ôá áðïôåëÝóìáôá êáé ç óôáôéóôéêÞ áíÜëõóÞ ôïõò
ðáñïõóéÜæïíôáé óôïí Ðßíáêá 2. ÓôáôéóôéêÜ óçìáíôéêÞ
äéáöïñÜ (p<0.05) ðáñïõóßáóáí ôÝóóåñéò áðü ôéò ðá-
ñáìÝôñïõò ðïõ ìåëåôÞèçêáí. Óôï ó÷Þìá 1 ðáñïõóéÜæï-
íôáé ç ìÝóç äéÜñêåéá ôïõ âñáäéíïý êáé ôïõ ìåóçìåñéá-
íïý ýðíïõ, êáèþò êáé ç ïëéêÞ äéÜñêåéá ôïõ ýðíïõ óôï
24ùñï ðñï êáé êáôÜ ôç äéÜñêåéá ôùí åîåôÜóåùí. Áíá-
ëõôéêüôåñá ç ìÝóç äéÜñêåéá âñáäéíïý ýðíïõ ìåéþèçêå
áðü 7,21±1,02 þñåò ðñï åîåôáóôéêÞò óå 6,14±0,63 þñåò
êáôÜ ôçí åîåôáóôéêÞ ðåñßïäï (p<0.0014). Ç Ýíáñîç ôïõ
âñáäéíïý ýðíïõ ìåôáôÝèçêå áðü 01,29±01,21 ð.ì. ðñï
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Ðßíáêáò 2. ÁðïôåëÝóìáôá

ÅîåôáóôéêÞ ðåñßïäïò ÐÑÏ ÌÅÔÁ p

ÄéÜñêåéá âñáäéíïý ýðíïõ 7,21 ± 1,02 6,14 ± 0,63 <0,001
¸íáñîç âñáäéíïý ýðíïõ 01,29 ð.ì. ± 01,21 02,28 ð.ì. ± 01,18 <0,02
ÄéÜñêåéá ìåëÝôçò (h) 3,45 ± 1,63 5,98 ± 2,02 <0,001
Õðíçëßá (% ôùí çìåñþí) 36 44 <0,003
ÄéÜñêåéá ìåóçìåñéáíïý ýðíïõ (min) 35 32 0,1
Áñéèìüò êáöåúíïý÷ùí ðïôþí/çìÝñá 1,63 1,76 0,45
Áñéèìüò áëêïïëïý÷ùí ðïôþí/çìÝñá 0,5 0,5 0,75
ÄéÜâáóìá ðñéí ôïí ýðíï 0,2 0,17 0,15
Ôçëåüñáóç ðñéí ôïí ýðíï 0,41 0,33 0,5
Min ìÝ÷ñé ôçí Ýëåõóç ôïõ ýðíïõ 8,5 9 0,3
ÅöéÜëôåò 0,38 0,24 0,6
Áßóèçìá îåêïýñáóçò êáôÜ ôçí áöýðíéóç 0,6 0,52 0,3
ËÞøç õðíáãùãþí, äéåãåñôéêþí, çñåìéóôéêþí öáñìÜêùí (% öïéôçôþí) 2 3 0,7

åîåôáóôéêÞò óôéò 02,28±00,58 ð.ì. êáôÜ ôç äéÜñêåéÜ ôçò
(p<0.032). Ïé þñåò çìåñÞóéáò ìåëÝôçò áõîÞèçêáí áðü
3,45±1,94 þñåò ðñï åîåôáóôéêÞò, óå 5,89±2,02 þñåò óôç
äéÜñêåéá ôùí åîåôÜóåùí. ÔÝëïò, ôï áßóèçìá êüðùóçò
êáôÜ ôçí áöýðíéóç ðñï ôùí åîåôÜóåùí áðáíôÜôáé óôï
36% ôùí çìåñþí, åíþ êáôÜ ôçí åîåôáóôéêÞ áíÝñ÷åôáé
óôï 44% áõôþí (p<0.035).

Óôéò ðáñáìÝôñïõò ðïõ áöïñïýí ôçí õðíçëßá êáôÜ
ôç äéÜñêåéá ôçò ìÝñáò, ôçí êáôáíÜëùóç áëêïüë êáé êá-
öåÀíçò, ôç ëÞøç äéåãåñôéêþí, áã÷ïëõôéêþí, õðíáãùãþí
öáñìÜêùí, ôç äõóêïëßá Ýíáñîçò ýðíïõ, ôïõò åöéÜëôåò,
ôï ñï÷áëçôü êáèþò êáé ôç äéÜñêåéá, Ýíáñîç êáé óõ÷íü-
ôçôá ôïõ ìåóçìåñéáíïý ýðíïõ äåí âñÝèçêå óôáôéóôéêÜ
óçìáíôéêÞ äéáöïñÜ (p<0.05). ÁíÜëõóç üëùí ôùí ðá-
ñáìÝôñùí áíÜëïãá ìå ôï öýëï, áðÝäåéîå üôé äåí õðÜñ-
÷ïõí óôáôéóôéêÜ óçìáíôéêÝò äéáöïñÝò ìåôáîý öïéôçôþí
êáé öïéôçôñéþí.

ÓÕÆ¹ÔÇÓÇ

Ôá áðïôåëÝóìáôá ôçò ìåëÝôçò áõôÞò áðïäåéêíýïõí,
üôé ç ìÝóç äéÜñêåéá ôïõ âñáäéíïý ýðíïõ ìåéþíåôáé áðü
7,21 h ôçí ðåñßïäï ðñéí ôéò åîåôÜóåéò, óå 6,14 h êáôÜ ôç
äéÜñêåéá ôùí åîåôÜóåùí êáé åßíáé óýìöùíá ìå ôéìÝò ðïõ
âñÝèçêáí óå Üëëåò ìåëÝôåò13-16. Ç åîåôáóôéêÞ ðåñßïäïò
áðïôåëåß êáôÜóôáóç áõîçìÝíçò Ýíôáóçò, Üã÷ïõò êáé
ðåñéïñéóìïý ôïõ åëåýèåñïõ ÷ñüíïõ. Ïé öïéôçôÝò ðñï-
êåéìÝíïõ íá áíôáðåîÝëèïõí, ðåñéïñßæïõí ôç äéÜñêåéá
ôïõ âñáäéíïý ôïõò ýðíïõ. Óôçí ðáñïýóá ìåëÝôç äåí âñÝ-

Ó÷Þìá 1. ÄéÜñêåéá ýðíïõ.

èçêáí äéáöïñÝò óôçí ðáñÜìåôñï áõôÞ óå ó÷Ýóç ìå ôï
öýëï, óå áíôßèåóç ìå Üëëåò ðïõ ðáñïõóéÜæïõí ôéò ãõ-
íáßêåò íá êïéìïýíôáé ëéãüôåñåò þñåò áðü ôïõò Üíäñåò14.

Ç þñá Ýíáñîçò ôïõ âñáäéíïý ýðíïõ ìåôáôßèåôáé
ðåñßðïõ ìéá þñá áñãüôåñá êáôÜ ôéò åîåôÜóåéò óå ó÷Ýóç
ìå áõôÞí ðñï ôùí åîåôÜóåùí. Ç ôéìÞ ôçò ðáñáìÝôñïõ
êáôÜ ôçí ðåñßïäï ðñï ôçò åîåôáóôéêÞò äéáöÝñåé áðü ôé-
ìÝò Üëëùí ìåëåôþí13,15. Óå ìåëÝôç óå ðáéäéÜ 10 - 14 åôþí
ïé þñåò Ýíáñîçò ýðíïõ êõìáßíïíôáé áðü 22.00 ìÝ÷ñé
23.00 êáé óôéò äéáêïðÝò ðïõ äåí õðÜñ÷åé ôï Üã÷ïò ãéá
ôï ó÷ïëåßï ðáñáôçñåßôáé êáèõóôÝñçóç óôçí þñá Ýíáñ-
îçò13. Óå ìåëÝôç ðïõ ðñáãìáôïðïéÞèçêå óå Ýöçâïõò
ìáèçôÝò äéáðéóôþèçêå ôï áíôßèåôï êáé ðáñáôçñÞèçêå
êáèõóôÝñçóç ôçò þñáò Ýíáñîçò ôïõ âñáäéíïý ýðíïõ áðü
11,12 ôéò êáèçìåñéíÝò óå 11,44 ôá Óáââáôïêýñéáêá ðïõ
Þôáí ìÝñåò åëåýèåñåò, ÷ùñßò õðï÷ñåþóåéò15. ÊÜôé áíÜ-
ëïãï áíáöÝñåôáé êáé óå Üëëç ìåëÝôç óå ãåíéêü ðëçèõ-
óìü ìåôáîý çìåñþí ìå êáé ÷ùñßò õðï÷ñåþóåéò15. ¸÷åé
ðáñáôçñçèåß, üôé óôçí ÅëëÜäá ëüãù ôùí êáéñéêþí óõí-
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èçêþí êáé ôùí êïéíùíéêþí óõíçèåéþí ç þñá Ýíáñîçò
ôïõ âñáäéíïý ýðíïõ ðñáãìáôïðïéåßôáé ðéï ðñùéíÝò þñåò
áðü üôé óõìâáßíåé óå ÷þñåò ôçò âüñåéáò Åõñþðçò êáé
ÁìåñéêÞò. Óå ìåëÝôç ðïõ äéåîÞ÷èç óôï ãåíéêü ðëçèõ-
óìü ôçò ÊñÞôçò, âñÝèçêå üôé ôï 27,7% ôïõ äåßãìáôïò
åß÷å þñá Ýíáñîçò âñáäéíïý ýðíïõ ìåôÜ ôéò 2.00 ð.ì.16.
Óôçí ðáñïýóá ìåëÝôç, ðéèáíüôåñá ç ìåôÜèåóç ôçò þñáò
Ýíáñîçò âñáäéíïý ýðíïõ êáôÜ ôçí åîåôáóôéêÞ ðåñßïäï
ãßíåôáé ãéá íá åîõðçñåôÞóåé ôéò áõîçìÝíåò áíÜãêåò ãéá
ìåëÝôç.

Ç äéÜñêåéá ôçò ìåëÝôçò áõîÜíåôáé óçìáíôéêÜ êáôÜ
ôç äéÜñêåéá ôçò åîåôáóôéêÞò áðü 3,45 þñåò óå 5,89 þñåò,
áðïôÝëåóìá áíáìåíüìåíï ëüãù ôùí áõîçìÝíùí áðáé-
ôÞóåùí. Óôï óçìåßï áõôü ðñÝðåé íá ôïíéóôåß, üôé ïé öïé-
ôçôÝò áêüìç êáé ðñï åîåôáóôéêÞò ðåñéüäïõ ôåßíïõí íá
áöéåñþíïõí áñêåôÝò þñåò ãéá äéÜâáóìá.

ÓôáôéóôéêÜ óçìáíôéêÞ äéáöïñÜ ðñï êáé êáôÜ ôç äéÜñ-
êåéá ôçò åîåôáóôéêÞò ðáñïõóéÜæåé ôï áßóèçìá êüðùóçò
êáôÜ ôçí ðñùéíÞ Ýãåñóç. Ðñï ôùí åîåôÜóåùí óôï 36%
ôùí çìåñþí áíáöÝñåôáé êüðùóç êáôÜ ôçí ðñùéíÞ Ýãåñ-
óç, åíþ êáôÜ ôçí åîåôáóôéêÞ ôï ðïóïóôü áõôü áíÝñ÷å-
ôáé óôï 44%, ãåãïíüò ðïõ óõìöùíåß êáé ìå ôç ìåëÝôç
ôùí Shur - Fen Gan, üðïõ ôï 64% ôùí ìáèçôþí áíáöÝ-
ñïõí áíåðáñêÞ ýðíï êáé ôï 46,5% êüðùóç14.

Ç ìåßùóç ôçò äéÜñêåéáò ôïõ âñáäéíïý ýðíïõ êáé ç
ìåôáôüðéóÞ ôïõ óå ðéï ðñùéíÝò þñåò, êáé ïé áõîçìÝíåò
õðï÷ñåþóåéò ëüãù ðåñéóóüôåñùí ùñþí äéáâÜóìáôïò,
äéêáéïëïãïýí ôç óçìáíôéêÞ áýîçóç óôï ðïóïóôü ôùí
çìåñþí ìå áßóèçìá êüðùóçò êáôÜ ôçí Ýãåñóç.

ÐáñÜ ôéò óôáôéóôéêÜ óçìáíôéêÝò äéáöïñÝò óôéò ðá-
ñáìÝôñïõò ðïõ áíáöÝñèçêáí, äåí õðÜñ÷ïõí ïõóéáóôé-
êÝò áëëáãÝò ðïõ íá åðçñåÜæïõí óçìáíôéêÜ ôïõò âéïëï-
ãéêïýò ñõèìïýò ôùí öïéôçôþí. Ìéá ðéèáíÞ åîÞãçóç ãéá
ôï öáéíüìåíï áõôü åßíáé ç éäéáéôåñüôçôá ðïõ Ý÷åé ôï
ðñüãñáììá óðïõäþí ôçò ÉáôñéêÞò Ó÷ïëÞò ôïõ Ðáí/ìßïõ
ÊñÞôçò ðïõ ðåñéëáìâÜíåé õðï÷ñåùôéêÝò ðáñáêïëïõèÞ-
óåéò ìáèçìÜôùí, ðñïüäïõò êáôÜ ôç äéÜñêåéá ôïõ Ýôïõò
êáé ôï óýóôçìá ôùí êýêëùí óðïõäþí ðïõ óõíèÝôïõí Ýíá
áðáéôçôéêü ðñüãñáììá êáé áíáãêÜæïõí ôïõò öïéôçôÝò
íá ìåëåôïýí êáôÜ ôç äéÜñêåéá üëïõ ôïõ åîáìÞíïõ. Ãé'
áõôü ôï ëüãï ïé áëëáãÝò ðïõ ðáñáôçñïýíôáé êáé ó÷åôß-
æïíôáé ìå ôï âñáäéíü ýðíï, ôçí þñá Ýíáñîçò ýðíïõ êáé
ôçí õðíçëßá êáôÜ ôç äéÜñêåéá ôçò çìÝñáò äå èåùñïý-
íôáé óçìáíôéêÝò ãéá ôç æùÞ ôùí öïéôçôþí.

Ìç óôáôéóôéêÜ óçìáíôéêÝò äéáöïñÝò âñÝèçêáí óôéò

õðüëïéðåò ðáñáìÝôñïõò ðïõ åîåôÜóôçêáí.
Ç êáôáíÜëùóç êáöåÀíçò êáé áëêïïëïý÷ùí ðïôþí

äå öáßíåôáé íá åðçñåÜæåôáé óçìáíôéêÜ áíôßèåôá ìå ìå-
ëÝôç ôùí Shur - Fen Gau, üðïõ ðáñáôçñåßôáé óáöÞò
áýîçóÞ ôïõò. Ç ìÝóç ôéìÞ êáôáíÜëùóçò êáöÝ (1,62
êáöÝäåò/çìÝñá ðñï êáé 1,76 êáöÝäåò/çìÝñá êáôÜ ôçí
åîåôáóôéêÞ) ðïõ âñÝèçêáí óôç ìåëÝôç áõôÞ äå äéáöÝ-
ñåé áðü ôéìÝò óôï ãåíéêü ðëçèõóìü (1.6 êáöÝäåò/çìÝ-
ñá)14,17-18.

Ç ÷ñÞóç äéåãåñôéêþí, áã÷ïëõôéêþí êáé õðíáãùãþí
öáñìÜêùí ôç ÷ñïíéêÞ ðåñßïäï äéåîáãùãÞò ôçò ìåëÝôçò
åßíáé åîáéñåôéêÜ ðåñéïñéóìÝíç. Ìüíï ðÝíôå öïéôçôÝò
Ýêáíáí ÷ñÞóç õðíáãùãþí öáñìÜêùí ãéá ìéá Þ äýï öï-
ñÝò êáé äåêáôñåßò öïéôçôÝò - Ýíôåêá áðü ôïõò ïðïßïõò
Þôáí åñãáæüìåíïé - ÷ñçóéìïðïßçóáí ãéá ìéá -äýï öïñÝò
äéåãåñôéêÜ öÜñìáêá. ÐéèáíÞ åîÞãçóç ôïõ ÷áìçëïý ðï-
óïóôïý ôçò ðáñïýóáò ìåëÝôçò áðïôåëåß ôï ãåãïíüò üôé
Ýëáâáí ìÝñïò íÝá êáé õãéÞ Üôïìá êáé üôé ç ÷ñïíéêÞ ðå-
ñßïäïò ôùí ôñéþí åâäïìÜäùí ôçò åîåôáóôéêÞò ðéèáíüí
åßíáé ðïëý âñá÷åßá ãéá íá äçìéïõñãÞóåé ôçí áíÜãêç ãéá
ôç ÷ñÞóç ôÝôïéùí öáñìÜêùí.

ÁõîçìÝíá ðïóïóôÜ óôç ÷ñÞóç ôÝôïéùí ïõóéþí Ý÷ïõí
áíáöåñèåß óå Ýöçâïõò ìå ÷ñüíéá Ýëëåéøç ýðíïõ êáé
åêóåóçìáóìÝíç õðíçëßá êáôÜ ôç äéÜñêåéá ôçò çìÝ-
ñáò14,17-18.

Ç äõóêïëßá Ýíáñîçò ýðíïõ óôçí ðáñïýóá ìåëÝôç äå
öáßíåôáé íá åðçñåÜæåôáé áðü ôçí åîåôáóôéêÞ, áíôßèåôá
ìå ìåëÝôåò ðïõ áíáöÝñïõí äõóêïëßá Ýíáñîçò ýðíïõ óå
ìáèçôÝò êáé óå óõíÜñôçóç ìå ôï öýëï êáé ôçí çëéêßá19,14.
ÐéèáíÜ ç êüðùóç áðü ôéò áõîçìÝíåò þñåò ìåëÝôçò, ç
ó÷åôéêÞ ìåßùóç ôçò äéÜñêåéáò ôïõ âñáäéíïý ýðíïõ êáé
ç ìåôáôüðéóç ôçò þñáò ÝíáñîÞò ôïõ áñãüôåñá óôçí ðá-
ñïýóá ìåëÝôç íá áíôéóôáèìßæïõí ôï Üã÷ïò ðïõ áðïôå-
ëåß êáé ôïí êýñéï ðáñÜãïíôá äõóêïëßáò Ýíáñîçò ýðíïõ.

Ïé åöéÜëôåò åìöáíßæïíôáé óå ÷áìçëüôåñá ðïóïóôÜ
áðü áõôÜ Üëëùí ìåëåôþí ìå ðáñüìïéåò çëéêéáêÝò ïìÜ-
äåò ãåíéêïý ðëçèõóìïý, üðïõ ôá ðïóïóôÜ áíÝñ÷ïíôáé
ìÝ÷ñé êáé óôï 29,2%14.

Ôï ñï÷áëçôü äå öáßíåôáé íá åðçñåÜæåôáé áðü ôçí
åîåôáóôéêÞ, áöïý áðü 5,6% ðñï ðáñïõóéÜæåôáé óå
5,11% êáôÜ ôç äéÜñêåéá ôçò åîåôáóôéêÞò, ðïóïóôü áñ-
êåôÜ ÷áìçëü óå ó÷Ýóç ìå ôï 18,5% ðïõ âñÝèçêå óå ìå-
ëÝôç ìå ìáèçôÝò, êáèþò êáé óå ìåëÝôç óôï ãåíéêü ðëç-
èõóìü ôçò ÊñÞôçò14-16,20. Ðéèáíüí áõôü íá ïöåßëåôáé óôï
öõóéïëïãéêü ÂÌÉ, ôç íåáñÞ çëéêßá êáé ôçí ðåñéïñéóìÝ-
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íç ÷ñÞóç áëêïüë êáé õðíáãùãþí öáñìÜêùí ôùí öïéôç-
ôþí ðïõ óõììåôåß÷áí óôç ìåëÝôç.

ÔÝëïò, ç äéÜñêåéá ôïõ ìåóçìåñéáíïý ýðíïõ ðáñá-
ìÝíåé óôáèåñÞ (35 min ðñï êáé 31 min êáôÜ ôç äéÜñêåéá
ôçò åîåôáóôéêÞò). Ç ôéìÞ áõôÞ åßíáé áñêåôÜ ÷áìçëüôåñç
áðü ôç ìÝóç äéÜñêåéá 107 min ðïõ âñÝèçêå óå ìåëÝôç
óôï ãåíéêü ðëçèõóìü ôçò ÊñÞôçò, üðïõ öáßíåôáé üôé ï
ìåóçìåñéáíüò ýðíïò óå ÷þñåò ìå ìåóïãåéáêü êëßìá
áðïôåëåß óôáèåñÞ óõíÞèåéá ôïõ ðëçèõóìïý16. ÐéèáíÞ
åîÞãçóç ãé' áõôü ßóùò åßíáé ç íåáñÞ çëéêßá ôùí åîåôá-
óèÝíôùí öïéôçôþí êáé ï ìåãÜëïò áñéèìüò õðï÷ñåþ-

óåùí ðïõ Ý÷ïõí óôçí ðåñßïäï ôçò ðáñïýóáò ìåëÝôçò.
Åðßóçò Ý÷åé âñåèåß üôé ï ìåóçìåñéáíüò ýðíïò âåëôéþ-
íåé ôçí áðüäïóç êáé ôçí ðñïóï÷Þ, ðáñÜãïíôåò áðá-
ñáßôçôïõò ãéá ôéò åîåôÜóåéò15.

ÓõìðåñáóìáôéêÜ, ç åîåôáóôéêÞ ðåñßïäïò ðïõ ÷á-
ñáêôçñßæåôáé áðü áõîçìÝíåò áíÜãêåò êáé Üã÷ïò, åðé-
äñÜ óôçí áñ÷éôåêôïíéêÞ êáé óôçí êáôáíïìÞ ôïõ ýðíïõ
ôùí öïéôçôþí êáôÜ ôç äéÜñêåéá ôïõ 24þñïõ, ðåñéïñß-
æïíôáò ôç äéÜñêåéÜ ôïõ êáé ìåôáèÝôïíôáò ôçí þñá Ýíáñ-
îÞò ôïõ ìå áðïôÝëåóìá áýîçóç ôïõ ðïóïóôïý êüðù-
óçò êáôÜ ôçí áöýðíéóç.

SUMMARY

Sleep habits of students during the examination period

Basta Ì., Schiza S., Paraskakis Å., Ôzanakis Í., Siafakas Í.

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 6.14±0.63 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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Ðåñéïñéóìüò ôçò åêðíåõóôéêÞò ñïÞò êáôÜ
ôçí êáñäéïáíáðíåõóôéêÞ äïêéìáóßá êïðþóåùò
óå áóèåíåßò ìå óáñêïåßäùóç êáé óå õãéåßò ìÜñôõñåò
Á. Ðáðáìé÷áëüðïõëïò1,
Ó. ÍáíÜò2,
Å. Ðïýëéïõ2,
Á. ÓáìáêïâëÞ2,
Â. Äéïíõóïðïýëïõ1,
È. Êõðñéáíïý2,
Ä. Óáêåëëáñßïõ2,
Å. ÊùóôáäÞìá1,
Ã. Ôñáêüðïõëïò1,
×. Ñïýóóïò2

ÐÅÑÉËÇØÇ. Ç äýóðíïéá êáé ç ìåéùìÝíç áíï÷Þ óôçí êüðùóç
áðïôåëïýí óõíÞèåéò êëéíéêÝò åêäçëþóåéò óå áóèåíåßò ìå óáñêïåß-
äùóç. Óêïðüò ôçò åñãáóßáò áõôÞò Þôáí ç äéåñåýíçóç ôçò áíá-
ðíåõóôéêÞò áðüêñéóçò êáé ôçò êéíçôéêÞò ôïõ ïîõãüíïõ êáôÜ ôç
ìÝãéóôç êáñäéïáíáðíåõóôéêÞ äïêéìáóßá êïðþóåùò (ÊÁÄÊ) óå
áóèåíåßò ìå óáñêïåßäùóç êáé õãéåßò ìÜñôõñåò. ÌåëåôÞèçêáí 39
äéáäï÷éêïß áóèåíåßò ìå óáñêïåßäùóç êáé 11 õãéåßò ìÜñôõñåò, ðïõ
õðåâëÞèçóáí óå ìÝãéóôç ÊÁÄÊ óå êõëéüìåíï ôÜðçôá. Õðïëïãß-
óèçêå ç ìÝãéóôç êáôáíÜëùóç ïîõãüíïõ (VO

2
ìåã) êáé ç êëßóç ôçò

êáìðýëçò êáôáíÜëùóçò ôïõ ïîõãüíïõ êáôÜ ôçí ðñþéìç öÜóç ôçò
áíÜêáìøçò (êëßóç-VO

2
/t). Ãéá ôç äéáðßóôùóç ôïõ ðåñéïñéóìïý

ôçò åêðíåõóôéêÞò ñïÞò (ÐÅÑ) êáôÜ ôçí Üóêçóç ÷ñçóéìïðïéÞèç-
êå ç êáìðýëç ñïÞò-üãêïõ óå ó÷Ýóç ìå ôçí êáìðýëç ìåãßóôùí ñïþí
çñåìßáò. ÊáôÜ ôç ìÝãéóôç êüðùóç ðáñáôçñÞèçêå ÐÅÑ óôï 53%
ôùí áóèåíþí ìå óáñêïåßäùóç, ðïõ Þôáí áíåîÜñôçôç ôïõ óôáäßïõ
ôçò íüóïõ êáé ôçò èåñáðåßáò ìå êïñôéêïåéäÞ åíþ äåí ðáñáôçñÞ-
èçêå óå êáíÝíáí áðü ôïõò õãéåßò ìÜñôõñåò (p<0.001). Ç VO

2
ìåã,

ç áíáðíåõóôéêÞ åöåäñåßá êáôÜ ôï ìÝãéóôï ôçò êüðùóçò êáé ç
êëßóç VO

2
/t, óôïõò áóèåíåßò ìå óáñêïåßäùóç Þôáí óôáôéóôéêþò

óçìáíôéêÜ ÷áìçëüôåñåò áðü åêåßíåò ôùí õãéþí ìáñôýñùí
(23,0±6,0 ml/kg/min vs 34,5±7,6 p<0,001, 28±17 vs 36±12 p<0,05
êáé 0,9±0,4 vs 1,1±0,6 p<0,05 áíôéóôïß÷ùò). ÓõìðåñáóìáôéêÜ,
ôá äåäïìÝíá áõôÜ óõìâÜëëïõí óôçí êáôáíüçóç ôùí ðáèïöõóéï-
ëïãéêþí ìç÷áíéóìþí, ðïõ åíäå÷ïìÝíùò åíÝ÷ïíôáé óôç ìåéùìÝíç
áíï÷Þ óôçí êüðùóç, ðïõ ðáñáôçñåßôáé óôïõò áóèåíåßò ìå óáñ-
êïåßäùóç. Ðíåýìùí 2001, 14 (2): 139-146

ÅÉÓÁÃÙÃÇ

Ç óáñêïåßäùóç åßíáé ðïëõóõóôçìáôéêÞ íüóïò Üãíùóôçò áéôéïëïãßáò,
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äýï ïìÜäùí.

ËåéôïõñãéêÝò äïêéìáóßåò ôùí ðíåõìüíùí

Ç óðéñïìÝôñçóç êáé ç êáìðýëç ñïÞò-üãêïõ Ýãéíå óå
êáèéóôÞ èÝóç ìå óðéñüìåôñï êëåéóôïý êõêëþìáôïò
(Sensormedics) óýìöùíá ìå ôéò ïäçãßåò ôçò ATS8.

Ç äéá÷õôéêÞ éêáíüôçôá (DLco) ôùí ðíåõìüíùí ìå-
ôñÞèçêå ìå ôç ìÝèïäï ôçò ìéáò áíáðíïÞò9.

ÊáñäéïáíáðíåõóôéêÞ äïêéìáóßá êïðþóåùò

Ç êáñäéïáíáðíåõóôéêÞ äïêéìáóßá êïðþóåùò
(ÊÁÄÊ) Ýãéíå óå êõëéüìåíï ôÜðçôá (Marquette Elec-
tronics  2000) êáôÜ ôï ðñùôüêïëëï Bruce Þ ôñïðïðïéç-
ìÝíï Naughton. Ãéíüôáí êáôáãñáöÞ áíÜ ëåðôü 12 ÇÊ-
Ãñáöéêþí áðáãùãþí ìå ÷ñÞóç ôïõ óõóôÞìáôïò MAX 1
(Marquette Electronics). ÌÝôñçóç ôçò áñôçñéáêÞò ðéÝ-
óåùò ãéíüôáí êÜèå äýï ëåðôÜ ìå õäñáñãõñéêü óöõãìï-
ìáíüìåôñï ìå ðáñÜëëçëç óõíå÷Þ êáôáãñáöÞ ôïõ êïñå-
óìïý ôçò áéìïóöáéñßíçò óå ïîýìåôñï. Áõôïåêôßìçóç ôïõ
âáèìïý ôçò äýóðíïéáò ãéíüôáí ìå ôç ÷ñÞóç ôçò êëßìá-
êáò Borg10.

Ç êáôáíÜëùóç ôïõ ïîõãüíïõ (VO
2
), ç ðáñáãùãÞ

äéïîåéäßïõ (VCO
2
)  êáé ç ñïÞ ìåôñÞèçêáí ìå ôç ìÝèïäï

áíáðíïÞ-áíáðíïÞ ìå ôïí êáôáãñáöÝá Vmax 229 (Se-
nsormedics) êáé ç êëßóç ôçò êáìðýëçò êáôáíÜëùóçò ôïõ
ïîõãüíïõ (êëßóç-VO

2
/t) êáôÜ ôçí ðñþéìç öÜóç ôçò áíÜ-

êáìøçò ìå ôç ÷ñÞóç åéäéêïý ëïãéóìéêïý11. Ôï óýóôçìá

ìéêÝò èÝóåéò. ÐáèïëïãéêÞ êéíçôéêÞ ôïõ ïîõãüíïõ êáé
áíáðíåõóôéêÞ áðüêñéóç êáôÜ ôçí Üóêçóç1-3 Ý÷ïõí áíá-
öåñèåß óå áóèåíåßò ìå óáñêïåßäùóç. ÌåéùìÝíç áíï÷Þ
óôçí êüðùóç Ý÷åé áíáöåñèåß áêüìç êáé óå áóèåíåßò ìå
öõóéïëïãéêÝò ôéò óõíÞèåéò ëåéôïõñãéêÝò ðáñáìÝôñïõò
ôçò áíáðíïÞò3,4. Ãéá ôïí êáèïñéóìü ôçò âáñýôçôáò ôçò
íüóïõ ç ìÝôñçóç ôùí äåéêôþí ôùí ëåéôïõñãéêþí ðáñá-
ìÝôñùí ôçò áíáðíïÞò áõîÜíåé ôçí åõáéóèçóßá, åÜí ïé
ìåôñÞóåéò ãßíïõí êáôÜ ôç ìÝãéóôç êáñäéïáíáðíåõóôéêÞ
äïêéìáóßá êïðþóåùò (ÊÁÄÊ) ðáñÜ êáôÜ ôçí çñåìßá5.
ÅðåéäÞ ôüóïí ç äéáôáñá÷Þ ôçò ìç÷áíéêÞò ôïõ ðíåýìïíá
üóïí êáé ç äéáôáñá÷Þ ôçò áíôáëëáãÞò ôùí áåñßùí áðï-
ôåëïýí óôïé÷åßá ôçò ðáèïöõóéïëïãéêÞò Ýêöñáóçò ôçò
íüóïõ, ç êáñäéïáíáðíåõóôéêÞ äïêéìáóßá êïðþóåùò
(ÊÁÄÊ) öáßíåôáé áðáñáßôçôç ãéá ôïí áêñéâÞ êáèïñé-
óìü ôçò ëåéôïõñãéêÞò êáôÜóôáóçò ãåíéêÜ êáé ôçò ðíåõ-
ìïíéêÞò ðñïóâïëÞò åéäéêüôåñá óôïõò áóèåíåßò ìå óáñ-
êïåßäùóç6.

Óêïðüò ôçò åñãáóßáò áõôÞò Þôáí ç äéåñåýíçóç ôçò
áíáðíåõóôéêÞò áðüêñéóçò óôçí Üóêçóç êáé ç óõó÷Ýôé-
óÞ ôçò ìå ôçí êéíçôéêÞ ôïõ ïîõãüíïõ óå áóèåíåßò ìå óáñ-
êïåßäùóç êáé õãéåßò ìÜñôõñåò.

 ÁÓÈÅÍÅÉÓ ÊÁÉ ÌÅÈÏÄÏÓ

ÌåëåôÞèçêáí 39 äéáäï÷éêïß áóèåíåßò ìå óáñêïåß-
äùóç. Ç äéÜãíùóç Ýãéíå ìå ôçí áíåýñåóç ôïõ ÷áñáêôç-
ñéóôéêïý óáñêïåéäéêïý êïêêéþìáôïò ìå âéïøßá ëåìöá-
äÝíá, äÝñìáôïò Þ äéáâñïã÷éêÞ, áöïý áðïêëåßóèçêáí
Üëëá êïêêéùìáôþäç íïóÞìáôá7.

Áóèåíåßò ìå óõíõðÜñ÷ïí íüóçìá Þ áäõíáìßá åêôå-
ëÝóåùò ÊÁÄÊ áðïêëåßóèçêáí áðü ôç ìåëÝôç. Óå üëïõò
ôïõò áóèåíåßò Ýãéíå áêôéíïãñáößá èþñáêïò, ëåéôïõñãé-
êÝò äïêéìáóßåò ôùí ðíåõìüíùí,  âñïã÷ïêõøåëéäéêü Ýê-
ðëõìá, áîïíéêÞ ôïìïãñáößá èþñáêïò õøçëÞò åõêñß-
íåéáò, ðñïóäéïñéóìüò ôïõ ìåôáôñåðôéêïý åíæýìïõ ôçò
áããåéïôåíóßíçò óôïí ïñü (SACE), ðñïóäéïñéóìüò ôïõ
áóâåóôßïõ áßìáôïò êáé ïýñùí 24þñïõ. Ìåôáîý ôùí
áóèåíþí ìå óáñêïåßäùóç 24 äåí Ýðáéñíáí êáìéÜ èåñá-
ðåßá åíþ 15 Þôáí õðü êïñôéêïåéäÞ. Åðßóçò áðü ôïõò 39
áóèåíåßò ïé 23 åß÷áí öõóéïëïãéêÝò ôéò óõíÞèåéò ëåéôïõñ-
ãéêÝò äïêéìáóßåò ôùí ðíåõìüíùí (PFTs>75% ðñïâë).
¸íäåêá õãéåßò åèåëïíôÝò ìå öõóéïëïãéêÞ ÊÁÄÊ ãéá ôçí
çëéêßá êáé ôï öýëï ôïõò ÷ñçóéìïðïéÞèçêáí ùò ìÜñôõ-
ñåò. Óôïí ðßíáêá 1 öáßíïíôáé ôá ÷áñáêôçñéóôéêÜ ôùí

Ðßíáêáò 1. ÊëéíéêÜ ÷áñáêôçñéóôéêÜ  39 áóèåíþí ìå óáñêïåß-
äùóç êáé 11 ìáñôýñùí

Áóèåíåßò ÌÜñôõñåò
mean ± SD mean ± SD

Çëéêßá (Ýôç) 44±13 30±5**
Öýëï (Üíäñåò/ãõíáßêåò) 11/28 2/9
ÓôÜäéï (0, I, II, III) 0/7/18/14 ÌÅ
FEV

1
 (% ðñïâë.) 89±18 107±18**

FEV
1
/FVC  (%) 77±9 85±6**

FVC (% ðñïâë.) 97±17 108±20
fb (áíáðíïÝò/min) (çñåìßáò) 21±5 19±3
DL

CO
 (% ðñïâë) 89±27 99±20

Êáñäéáêüò äåßêôçò (l/min/m2) 3,1±1,3 3,3±0,8
SpO

2
 (%)base 97±1,9 99±0,3

SpO
2
 (%)max 97±2.2 98±1

ÌÅ: ìç åöáñìüóéìï, *:p<0,05, **: p<0,01, SpO
2
: êïñåóìüò áéìï-

óöáéñßíçò
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Þôáí âáèìïíïìçìÝíï ìå ðñüôõðï áÝñéï ãíùóôÞò óõãêÝ-
íôñùóçò ðñéí áðü êÜèå äïêéìáóßá. Ïé ìåôñÞóåéò Ýãé-
íáí óôçí üñèéá èÝóç ðñéí, êáôÜ ôç äéÜñêåéá ôçò Üóêç-
óçò êáé ôá ðñþôá 10 ëåðôÜ ìåôÜ ôï ðÝñáò ôçò äïêéìá-
óßáò, êáôÜ ôç öÜóç ôçò áíÜêáìøçò óå êáèéóôÞ èÝóç. Ùò
âáóéêÞ VO

2
 èåùñÞèçêå ï ìÝóïò üñïò ôùí ôéìþí ðïõ

ìåôñÞèçêáí ãéá äýï ëåðôÜ ðñï ôçò åíÜñîåùò ôçò äïêé-
ìáóßáò. Ùò VO

2
ìåã èåùñÞèçêå ç ìÝóç ôéìÞ ôùí ìåôñÞ-

óåùí ðïõ Ýãéíáí ãéá 20 sec ðñéí áðü ôï ôÝëïò ôçò äïêé-
ìáóßáò. Ï áíáåñüâéïò ïõäüò (AT) õðïëïãßóèçêå ìå ôç
ìÝèïäï V-slope12 êáé ôï áðïôÝëåóìá åðéâåâáéþèçêå ìå
ôáõôü÷ñïíç ãñáöéêÞ ðáñÜóôáóç ôïõ áíáðíåõóôéêïý
éóïäõíÜìïõ ãéá ôï äéïîåßäéï (VE/VCO

2
) êáé ôï ïîõãü-

íï (VE/VO
2
) óå ó÷Ýóç ìå ôï ÷ñüíï.

Ç áíáðíåõóôéêÞ áðüêñéóç õðïëïãßóèçêå ùò ç êëß-
óç ôçò ó÷Ýóçò VE/VCO

2
 áðü ôçí Ýíáñîç ôçò Üóêçóçò

Ýùò ôïí áíáåñüâéï ïõäü (ÁÔ). Ç êáñäéáêÞ ðáñï÷Þ ìå-
ôñÞèçêå ìå ôç ìÝèïäï ôçò áóåôõëßíçò.

Êáìðýëç ñïÞò-üãêïõ êáé ðåñéïñéóìüò ôçò åêðíåõóôé-
êÞò ñïÞò13-16

ÊáôÜ ôï ìÝãéóôï ôçò ÊÁÄÊ ï áóèåíÞò Þ ï õãéÞò ìÜñ-
ôõñáò åêôåëïýóå ìÝãéóôç åéóðíåõóôéêÞ ðñïóðÜèåéá ãéá
íá êáôáóôåß äõíáôÞ ç ôïðïèÝôçóç ôçò êáìðýëçò ñïÞò-
üãêïõ êáôÜ ôçí Üóêçóç åðÜíù óôç ìÝãéóôç êáìðýëç
ñïÞò-üãêïõ, ðïõ åß÷å êáôáãñáöåß êáôÜ ôçí çñåìßá (Ó÷Þ-
ìá 1). Ðåñéïñéóìüò ôçò åêðíåõóôéêÞò ñïÞò èåùñÞèçêå
üôáí ç êáìðýëç ñïÞò-üãêïõ êáôÜ ôçí Üóêçóç åöÜðôåôï
ôçò ìÝãéóôçò êáìðýëçò ñïÞò-üãêïõ êáôÜ ôçí çñåìßá
(Ó÷Þìá 2).

ÓôáôéóôéêÞ áíÜëõóç

Ôá áðïôåëÝóìáôá ðáñïõóéÜæïíôáé ùò ìÝóç ôéìÞ êáé
ìÝóç áðüêëéóç. T-test êáé x2 ÷ñçóéìïðïéÞèçêáí ãéá ôç
óýãêñéóç ìåôáîý ôùí ïìÜäùí.

ÁÐÏÔÅËÅÓÌÁÔÁ

ÊáôÜ ôç ìÝãéóôç êüðùóç ðáñáôçñÞèçêå ÐÅÑ óôï
53% ôùí áóèåíþí ìå óáñêïåßäùóç, ðïõ Þôáí áíåîÜñôç-
ôç ôïõ óôáäßïõ ôçò íüóïõ, åíþ äåí ðáñáôçñÞèçêå óå êá-
íÝíáí áðü ôïõò õãéåßò ìÜñôõñåò (p<0,001) (Ó÷Þìá 3).

Óôïõò áóèåíåßò ìå óáñêïåßäùóç ç ìÝãéóôç êáôáíÜ-
ëùóç ïîõãüíïõ, ç áíáðíåõóôéêÞ åöåäñåßá êáôÜ ôï ìÝ-
ãéóôï ôçò êüðùóçò êáé ç êëßóç VO

2
/t Þôáí óôáôéóôéêþò

óçìáíôéêÜ ÷áìçëüôåñåò áðü åêåßíåò ôùí õãéþí ìáñôý-
ñùí (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 ) áíôéóôïß÷ùò (Ðßíáêáò 2). Ï åðéðïëá-
óìüò ôïõ ÐÅÑ Þôáí åðßóçò áíåîÜñôçôïò ôçò ëÞøçò Þ ìç
êïñôéêïåéäþí êáé ôùí öõóéïëïãéêþí Þ ìç ëåéôïõñãéêþí
äïêéìáóéþí ôùí ðíåõìüíùí (Ðßíáêåò 3, 4).

ÓÕÆÇÔÇÓÇ

Óôçí åñãáóßá áõôÞ êáôÜ ôï ìÝãéóôï ôçò êüðùóçò
ðáñáôçñÞèçêå ðåñéïñéóìüò ôçò åêðíåõóôéêÞò ñïÞò
(ÐÅÑ) óôï 53% ôùí áóèåíþí ìå óáñêïåßäùóç, åíþ äåí
ðáñáôçñÞèçêå óå êáíÝíáí áðü ôïõò õãéåßò ìÜñôõñåò.

Ó÷Þìá 1. á: Êáìðýëç ÑïÞò-¼ãêïõ ðñéí áðü ôçí Üóêçóç êáôÜ
ôçí Þñåìç áíáðíïÞ (Tidal Breathing). â: ÌÝãéóôç êáìðýëç
ÑïÞò-üãêïõ (MFVL) ðñéí áðü ôçí Üóêçóç. ã: Êáìðýëç  ÑïÞò-
üãêïõ (Tidal Breathing) êáôÜ ôç ìÝãéóôç êüðùóç. Äåí ðáñá-
ôçñåßôáé ðåñéïñéóìüò ôçò åêðíåõóôéêÞò ñïÞò.
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Ó÷Þìá 2. á: Êáìðýëç ñïÞò-üãêïõ ðñéí áðü ôçí Üóêçóç êáôÜ
ôçí Þñåìç áíáðíïÞ (Tidal Breathing). â: ÌÝãéóôç êáìðýëç
ÑïÞò-üãêïõ (MFVL) ðñéí áðü ôçí Üóêçóç. ã: Êáìðýëç ñïÞò-
üãêïõ (Tidal Breathing) êáôÜ ôç ìÝãéóôç êüðùóç. Ðáñáôç-
ñåßôáé ðåñéïñéóìüò ôçò åêðíåõóôéêÞò ñïÞò, ç êáìðýëç ã åöÜ-
ðôåôáé ôçò êáìðýëçò â.

ìå ÷áñáêôçñéóôéêü ðåñéïñéóôéêü óýíäñïìï êáé äéáðß-
óôùóáí üôé ç óáñêïåßäùóç, áðü ìüíç ôçò, áíåîÜñôçôá
áðü ôï êÜðíéóìá, óõíïäåõüôáí áðü ëåéôïõñãéêÝò äéá-
ôáñá÷Ýò ôùí áåñáãùãþí. Óå ìéá ìåëÝôç 107 áóèåíþí
ìå óáñêïåßäùóç ïé Harrison êáé óõí19 áíÝöåñáí üôé ç
óõ÷íüôåñç ëåéôïõñãéêÞ äéáôáñá÷Þ ðïõ ðáñáôçñÞèçêå
Þôáí ï ðåñéïñéóìüò ôçò åêðíåõóôéêÞò ñïÞò. Ôï ãåãïíüò
áõôü áðïäüèçêå óôçí åëÜôôùóç ôçò äéáìÝôñïõ ôùí áå-
ñáãùãþí áðü êïêêéþìáôá Þ éíþäç éóôü ìÝóá êáé ãýñù
áðü ôïõò âñüã÷ïõò êáé ôá âñïã÷éüëéá20.

Ç Üóêçóç áðïôåëåß Ýíá áðü ôá ðïëëÜ ìç öáñìáêï-
ëïãéêÜ ìç áíïóïëïãéêÜ åñåèßóìáôá ðïõ ìðïñïýí íá
ðñïêáëÝóïõí ïîåßá áðüöñáîç ôùí áåñáãùãþí óå áóèå-
íåßò ìå Üóèìá21. Ç Ýíôáóç ôïõ öáéíïìÝíïõ áõôïý ó÷åôß-
æåôáé ìå ôï åðßðåäï ôçò âñïã÷éêÞò õðåñáíôéäñáóôéêü-
ôçôáò (ÂÕÁ)22, ðïõ åîáñôÜôáé áðü ôçí õðïêåßìåíç öëåã-
ìïíÞ23. H ÂÕÁ ìðïñåß íá áðïôåëåß Ýíáí áêüìç ðáñÜ-
ãïíôá, ðïõ ìðïñåß íá óõììåôÝ÷åé óôïí ÐÅÑ. ÁõîçìÝíç
ÂÕÁ Ý÷åé ðáñáôçñçèåß óôï 50% ôùí óáñêïåéäéêþí
áóèåíþí óôï óôÜäéï É êáé ÉÉ ôçò íüóïõ24. Ïé Laitinen
êáé óõí.25 óå âéïøßåò âñïã÷éêïý âëåííïãüíïõ ðïõ Ýêá-
íáí óå 6 óáñêïåéäéêïýò áóèåíåßò ìå áõîçìÝíç ÂÕÁ óôçí
éóôáìßíç, ðáñáôÞñçóáí äéÜöïñïõò âáèìïýò âëÜâçò óôï
âñïã÷éêü åðéèÞëéï, ðïõ äåí áíåõñÝèçóáí óôïõò õãéåßò
ìÜñôõñåò. Óôïõò áóèåíåßò áõôïýò ç ÂÕÁ Þôáí ðáñü-
ìïéá ìå ôç óõíÞèùò óõíáíôïýìåíç óå áóèåíåßò ìå âñïã-
÷éêü Üóèìá. Óå ðñüóöáôç ìåëÝôç ïé Oehrn êáé óõí.26

Ó÷Þìá 3. Åðéðïëáóìüò ôïõ ðåñéïñéóìïý ôçò åêðíåõóôéêÞò
ñïÞò êáôÜ ôçí Üóêçóç óå õãéåßò ìÜñôõñåò êáé áóèåíåßò ìå
óáñêïåßäùóç, áíÜëïãá ìå ôï óôÜäéï ôçò íüóïõ.

Ï åðéðïëáóìüò ôïõ ÐÅÑ Þôáí åðßóçò áíåîÜñôçôïò ôçò
ëÞøçò Þ ìç êïñôéêïåéäþí êáé ôùí öõóéïëïãéêþí Þ ìç
ëåéôïõñãéêþí äïêéìáóéþí ôùí ðíåõìüíùí. Óôïõò áóèå-
íåßò ìå óáñêïåßäùóç ç ìÝãéóôç êáôáíÜëùóç ïîõãüíïõ,
ç áíáðíåõóôéêÞ åöåäñåßá êáôÜ ôï ìÝãéóôï ôçò êüðùóçò
êáé ç êëßóç-VO

2
/t Þôáí óôáôéóôéêþò óçìáíôéêÜ ÷áìçëü-

ôåñåò áðü åêåßíåò ôùí õãéþí ìáñôýñùí.
Ç ôÜóç ôçò íüóïõ íá ðñïêáëåß ëåéôïõñãéêÝò äéáôá-

ñá÷Ýò ôïõ ôýðïõ ôïõ ðåñéïñéóôéêïý óõíäñüìïõ ìå åëáô-
ôùìÝíç åíäïôéêüôçôá åðéóêéÜæåé óå ìåãÜëï âáèìü ôçí
ðñáãìáôéêÞ Ýêôáóç ôçò ðñïóâïëÞò ôùí áåñáãùãþí.
Åßíáé üìùò ðëÝïí åõñÝùò áðïäåêôü üôé ç ðñïóâïëÞ ôùí
ìéêñþí áåñáãùãþí áðïôåëåß óôáèåñü ÷áñáêôçñéóôéêü
ôçò ðíåõìïíéêÞò ðñïóâïëÞò óôç óáñêïåßäùóç17. Ïé Le-
vison êáé óõí18 ìåëÝôçóáí 18 óáñêïåéäéêïýò áóèåíåßò
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Ðßíáêáò 2. Äåßêôåò êáñäéïáíáðíåõóôéêÞò äïêéìáóßáò êïðþóåùò óå áóèåíåßò ìå óáñêïåßäùóç êáé õãéåßò ìÜñôõñåò.

Áóèåíåßò ìå óáñêïåßäùóç Õãéåßò ìÜñôõñåò
x±SD x± SD

Áñéèìüò áóèåíþí 39 11
VO

2
ìåã (l/min) 1,8±0,6 2,1±0,4

VO
2
ìåã (ml/kg/min) 23,2±5,8 34,5±7,6***

VO
2
ìåã (% pred) 71±18 93±19***

AT (ml/kg/min) 18±6 23,6±5,5**
ÊáñäéáêÞ óõ÷íüôçôá (óöýãîåéò/min) 165±18 184±10***
f

b
 (áíáðíïÝò/min) peak 37±9 41±6

SpO
2
 ìåã (%) 97±2 98±1

VE ìåã (l/min) 63,3±17,8 75,2±15,9
ÁíáðíåõóôéêÞ åöåäñåßá (%) 28±17 36±12*
KëßóçVE/VCO

2
28,7±4,0 26,0±3,1*

Êëßóç VE/VO
2

24,0±5,3 17,3±3,2**
Êëßóç HR/VO

2
3,0±1,3 2,8±0,8

Êëßóç-VO
2
/t 0,9±0,4 1,1±0,6*

Êáñäéáêüò äåßêôçò (l/min/m2) 3,1±1,3 3,3±0,8

AT= anaerobic threshold (áíáåñüâéïò ïõäüò), *: p<0,05, **: p<0,01, ***: p<0,001, ÁíáðíåõóôéêÞ åöåäñåßá: (MVV-VEpeak/MVV)*100,

MVV=FEV
1
*35

Ðßíáêáò 3. Äåßêôåò êáñäéïáíáðíåõóôéêÞò äïêéìáóßáò êïðþóåùò óå óáñêïåéäéêïýò áóèåíåßò ìå Þ ÷ùñßò èåñáðåßá ìå êïñôéêïåéäÞ

 Ìå êïñôéêïåéäÞ ×ùñßò êïñôéêïåéäÞ

ÐÅÑ ×ùñßò ÐÅÑ ÐÅÑ ×ùñßò ÐÅÑ

x±SD x±SD x±SD   x±SD
Áñéèìüò 10 5 7 17
Çëéêßá (÷ñ) 51±12 37±8 45±11 41±13
FEV

1
 (% ðñïâë.) 82±21 99±15 84,3±20 96±12

FVC (% ðñïâë.) 87±19 104±22 99±21 99±11
FEV

1
/FVC (%) 77±7 82±5 71±8 81±6

fb (áíáðíïÝò/min) 22±3 23±5 22±6 20±5
VE çñåìßáò (l/min) 12±3,2 13,6±1,6 12,7±2,5 12±2,7
ÁíáðíåõóôéêÞ åöåäñåßá (%) 25,4±17 30,4±16 14,3±15,8 32±15
VE ìåã (l/min) 51,4±7 72±4,2 66,5±12,6 67,2±17,2
Êëßóç VE/VCO

2
29±3,7 27,7±6,7 28,4±3,5 28,6±3,4

Êëßóç VE/VO
2

27±5 22,3±5,5 24,4±5,5 23±4,6
Êëßóç HR/VO

2
3,8±1,6 3,4±1,1 2,5±1 3,1±1

VO
2
 ìåã (% ðñïâë) 61±19 65±11 74±15 73,6±15,3

VO
2
 ìåã (l/min) 1,5±0,3 1,8±1,9 1,9±0,7 1,9±0,6

VO
2
 ìåã (ml/kg/min) 17,2±3,4 23,2±5,7 23,6±5,3 25,5±4,2

AT (ml/kg/min) 12,8±3,8 16,7±2,8 19,6±8,3 18,6±5,4
KáñäéáêÞ óõ÷íüôçôá çñåìßáò (óöýîåéò/min) 102±13 104±10 101±17 93±17
Êáñ. óõ÷í. ìåã (óöýî/min) 161±17 176±12 163±14 171±19
Êáñä. äåßêô.  (l/min/m2) 2,7±1,4 1,9±0,1 3,5±1,2 3±0,7

AT= anaerobic threshold (áíáåñüâéïò ïõäüò): p<0,01, ***: p<0,001, ÁíáðíåõóôéêÞ åöåäñåßá: (MVV-VEpeak/MVV)*100, MVV=FEV
1
*35
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Ðßíáêáò 4. Äåßêôåò êáñäéïáíáðíåõóôéêÞò äïêéìáóßáò êïðþóåùò óå óáñêïåéäéêïýò áóèåíåßò ìå ÐÅÑ êáé ÷ùñßò ÐÅÑ êáé ìå
PFTs>75(%ðñïâë).

ÐÅÑ ×ùñßò ÐÅÑ

x±SD x±SD
Áñéèìüò 12 11
Çëéêßá (÷ñ) 48±11 39±12
FEV

1
 (% ðñïâë.) 85±19 96±12

FVC (% ðñïâë.) 95±20 100±19
FEV

1
/FVC (%) 74±8 82±5

fb(áíáðíïÝò/min) 21±5 20±5
VE çñåìßáò (l/min) 12,3±2,8 12±2,5
ÁíáðíåõóôéêÞ åöåäñåßá (%) 22,6±17 32,3±16
VE ìåã (l/min) 60,3±16 68±18,3
Êëßóç VE/VCO

2
28,6±3,6 28,5±4,1

Êëßóç VE/VO
2

25±5,8 22,8±4,5
Êëßóç HR/VO

2
3±1,3 3±1,2

VO
2
 ìåã (% ðñïâë) 72±19 71±17

VO
2
 ìåã (l/min)  1,8±0,6 1,9±0,6

VO
2
 peak(ml/kg/min) 22±5,8 25±5,3

AT (ml/kg/min) 17,4±6,9 19±4,7
KáñäéáêÞ óõ÷íüôçôá çñåìßáò (óöýîåéò/min) 101±15 94±15
ÊáñäéáêÞ óõ÷íüôçôá peak (óöýîåéò/min) 162±17 169±18
Êáñäéáêüò äåßêôçò çñåìßáò (l/min/m2) 3±1,3 3,2±14,2

AT= anaerobic threshold (áíáåñüâéïò ïõäüò): p<0,01, ***:p<0,001, ÁíáðíåõóôéêÞ åöåäñåßá: (MVV-VEpeak/MVV)*100, MVV=FEV
1

*35

âñÞêáí áõîçìÝíï áñéèìü ìáóôïêõôôÜñùí óôï âñïã÷ï-
êõøåëéäéêü Ýêðëõìá áóèåíþí ìå óáñêïåßäùóç ïé ïðïßïé
ðáñïõóßáæáí ÂÕÁ.

Ôï ðïóïóôü ôùí óáñêïåéäéêþí áóèåíþí ìå ÐÅÑ
êáôÜ ôçí Üóêçóç Þôáí ðáñüìïéï ôüóï óôçí ïìÜäá ðïõ
Þôáí õðü áãùãÞ ìå êïñôéêïåéäÞ üóïí êáé óôçí ïìÜäá,
ðïõ äåí Þôáí õðü êÜðïéïõ åßäïõò áãùãÞ. Áõôü ðéèáíþò
íá óçìáßíåé üôé ôá êïñôéêïåéäÞ äåí åðçñåÜæïõí ôïí ÐÅÑ
êáôÜ ôçí Üóêçóç êáé åíäå÷ïìÝíùò êáé Üëëåò ðáñáìÝ-
ôñïõò åëÝã÷ïõ ôçò áíáðíåõóôéêÞò ëåéôïõñãßáò. Ôï åý-
ñçìá áõôü óõìöùíåß ìå ðñïçãïýìåíåò ìåëÝôåò. Ïé Bo-
usey êáé óõí.27 êáôÝëçîáí óôï óõìðÝñáóìá üôé ç óáñ-
êïåßäùóç, ãåíéêþò ôåßíåé íá ðñïêáëåß ëåéôïõñãéêÝò äéá-
ôáñá÷Ýò, ðïõ áíèßóôáíôáé óôç èåñáðåßá ìå êïñôéêïåé-
äÞ. Ïé Sharma êáé óõí28 ìåëÝôçóáí ôçí ðïñåßá áóèåíþí
ìå óáñêïåßäùóç, ìå Þ ÷ùñßò èåñáðåßá ìå êïñôéêïåéäÞ,
÷ñçóéìïðïéþíôáò ôéò ëåéôïõñãéêÝò äïêéìáóßåò ôùí ðíåõ-
ìüíùí, êáé êáôÝëçîáí óôï óõìðÝñáóìá üôé, ðáñÜ ôï ãå-
ãïíüò üôé ç ðëåéïíüôçôá ôùí áóèåíþí ôåëéêÜ ðáñïõóßáæå
áðïêáôÜóôáóç ôçò áêôéíïëïãéêÞò åéêüíáò, ç âåëôßùóç

ôùí ëåéôïõñãéêþí ðáñáìÝôñùí ôçò áíáðíïÞò Þôáí áóõ-
íÞèçò. Ïé åñåõíçôÝò áõôïß õðÝèåóáí üôé ç ïõëïðïßçóç
ôùí ðåñéâñïã÷éêþí êïêêéùìÜôùí ðéèáíþò íá ïäçãåß óå
ðåñáéôÝñù óôÝíùóç ôùí áåñáãùãþí.

ÓõìðåñáóìáôéêÜ, ðïóïóôü 53% ôùí áóèåíþí ìå
óáñêïåßäùóç ðáñïõóßáóáí ÐÅÑ êáôÜ ôçí Üóêçóç, áíå-
îÜñôçôá áðü ôç èåñáðåßá ìå êïñôéêïåéäÞ êáé ôéò öõóéï-
ëïãéêÝò Þ ìç, óõíÞèåéò ëåéôïõñãéêÝò äïêéìáóßåò. Ï ðå-
ñéïñéóìüò ôçò åêðíåõóôéêÞò ñïÞò êáôÜ ôçí Üóêçóç óôïõò
áóèåíåßò ìå óáñêïåßäùóç óõìâÜëëåé óôçí êáôáíüçóç
ôùí ðáèïöõóéïëïãéêþí ìç÷áíéóìþí, ðïõ åíäå÷ïìÝíùò
åíÝ÷ïíôáé óôç ìåéùìÝíç áíï÷Þ óôçí êüðùóç, ç ïðïßá
ðáñáôçñåßôáé óôïõò áóèåíåßò áõôïýò êáé ðñïóèÝôåé ðëç-
ñïöïñßåò ìå åíäå÷üìåíç êëéíéêÞ óçìáóßá, ïé ïðïßåò äåí
åßíáé äõíáôüí íá áðïêáëõöèïýí ìå ôéò óõíÞèåéò ëåéôïõñ-
ãéêÝò äïêéìáóßåò êáôÜ ôçí çñåìßá. Áðáéôïýíôáé  ðåñáé-
ôÝñù ìåëÝôåò ãéá ôç äéåõêñßíéóç ôçò êëéíéêÞò óçìáóßáò
ôïõ öáéíïìÝíïõ, ðïõ ðéèáíþò íá ó÷åôßæåôáé ìå ôçí åíåñ-
ãüôçôá ôçò íüóïõ.
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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.

10th 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

2
 peak) and the first degree slope for oxy-

gen consumption during early recovery (VO
2
/t-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

2
 peak, breathing reserve and VO

2
/t-slope were lower in patients with sarcoidosis

(23.0±6.0 ml/kg/min vs 34.5±7.6 ml/kg/min p<0.001, 28±17 vs 36±12 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

Keywords: Sarcoidosis, exercise, recovery, expiratory flow limitation, ventilatory response
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Ìåôáóôáôéêü áäåíïêáñêßíùìá óðëçíüò:
Ýíá áóõíÞèéóôï áßôéï ÷ñüíéïõ âÞ÷á

ËÝîåéò êëåéäéÜ: ×ñüíéïò âÞ÷áò, õðïäï÷åßò âÞ÷á,
áíôáíáêëáóôéêü âÞ÷á, ìïíÞñçò óðëçíéêÞ ìåôÜ-
óôáóç

×. Ðáðáãüñáò,
Í. ÐáéôáíéêïëÜïõ,
È. ÉãíáôéÜäçò,
Å. Æá÷áñéÜäçò

ÐÅÑÉËÇØÇ: ÐáñïõóéÜæåôáé ç ðåñßðôùóç áóèåíïýò, ç ïðïßá ôñßá
÷ñüíéá ìåôÜ áðü ïëéêÞ õóôåñåêôïìÞ ãéá Ca åíäïìçôñßïõ ðáñïõ-
óßáóå ðáñïîõóìéêü âÞ÷á ðïõ ÷áñáêôçñßæåôï ùò ÷ñüíéïò, åíþ ï
äéáãíùóôéêüò Ýëåã÷ïò áðïêÜëõøå ìïíÞñç ìåôÜóôáóç óôï óðëÞ-
íá. ÌåôÜ ãåíüìåíç óðëçíåêôïìÞ ï âÞ÷áò ðáñïõóßáóå ðëÞñç ýöå-
óç. ÌåëåôÜôáé ç ðáèïöõóéïëïãßá ôïõ áíôáíáêëáóôéêïý ôïõ âÞ÷á
êáé ðáñïõóéÜæåôáé áíáóêüðçóç ôçò âéâëéïãñáößáò áíáöïñéêÜ ìå
ôï óõãêåêñéìÝíï ðåñéóôáôéêü. Ðíåýìùí 2001, 14 (2): 147-150

ÐÁÑÏÕÓÉÁÓÇ ÐÅÑÉÓÔÁÔÉÊÏÕ

Ãõíáßêá 51 åôþí, ìç êáðíßóôñéá, õðïâëÞèçêå óå ïëéêÞ õóôåñåêôïìÞ
ìåôÜ åîáñôçìÜôùí ôïí Áýãïõóôï ôïõ 1996 ëüãù êáñêßíïõ åíäïìçôñßïõ.
Áêïëïýèçóå ôïðéêÞ áêôéíïâïëßá, ï äå áíÜ åîÜìçíï Ýëåã÷ïò áðÝâáéíå
áñíçôéêüò êáé ç áóèåíÞò Þôáí åëåýèåñç óõìðôùìÜôùí.

Ôï ÌÜéï ôïõ 1999 óôçí áóèåíÞ ðáñïõóéÜóèçêå âÞ÷áò îçñüò ðáñïîõ-
óìéêüò, åðéôåéíüìåíïò ìå ôçí êáôÜêëéóç. ×ïñçãÞèçêå ìåôáîý Üëëùí êáé
áíôéáóèìáôéêÞ áãùãÞ ìå óáëâïõôáìüëç-âïõóåäïíßäç, ÷ùñßò íá óçìåéù-
èåß âåëôßùóç.

ÊáôÜ ôéò áñ÷Ýò Áõãïýóôïõ êáé åíþ ï âÞ÷áò óõíå÷éæüôáí ìå ôïõò ßäéïõò
÷áñáêôÞñåò, ç áóèåíÞò ðáñïõóßáóå ãéá ðñþôç öïñÜ ðõñåôü 38,8°C. Ï
ðõñåôüò Þôáí êáèçìåñéíüò, áðïãåõìáôéíüò ìå ñßãïò êáé ç áóèåíÞò åéóÞ-
÷èç óôéò 26 Áõãïýóôïõ óôï Íïóïêïìåßï ãéá Ýëåã÷ï.

ÊëéíéêÜ ç áóèåíÞò åß÷å üøç ðÜó÷ïõóáò, Þôáí ù÷ñÞ êáé ç ïìéëßá ôçò
äéåêüðôåôï óõ÷íÜ áðü âÞ÷á. Ôï áíáðíåõóôéêü øéèýñéóìá Þôáí öõóéïëï-
ãéêü êáé ÷ùñßò íá áêïýãïíôáé ìïõóéêïß Þ ìç ìïõóéêïß Þ÷ïé, äåí õðÞñ÷å
ïßäçìá êÜôù Üêñùí Þ äéáôåôáìÝíåò óöáãßôéäåò, äåí õðÞñ÷å åîÜíèçìá ïýôå
øçëáöçôïß ëåìöáäÝíåò. Óôç âáèéÜ åéóðíïÞ äéäüôáí ç åíôýðùóç øçëÜöç-
óçò ôïõ óðëÞíá. Ôá êýñéá åõñÞìáôá ôïõ ðáñáêëéíéêïý åëÝã÷ïõ Þôáí: á)
õðü÷ñùìç êáé ìéêñïêõôôáñéêÞ áíáéìßá (Hct=23%) ìå öõóéïëïãéêÝò ôéò
Üëëåò óåéñÝò, â) õðüðõêíç ÷ùñïêáôáêôçôéêÞ åîåñãáóßá ìå êåíôñéêÞ ôÞîç

ÅõñùêëéíéêÞ Áèçíþí

Áëëçëïãñáößá:
×áñÜëáìðïò Á. Ðáðáãüñáò, 28çò Ïêôùâñßïõ 50,
Áãßá ÐáñáóêåõÞ, Ôçë. 6542012, e-mail: hpapago-
ras@euroclinic.gr

ÅíäéáöÝñïõóá Ðåñßðôùóç

Ç åñãáóßá ðáñåëÞöèç 29.02.2000 êáé åãêñßèç-
êå óôçí ôåëéêÞ ôçò ìïñöÞ ðñïò äçìïóßåõóç óôéò
06.07.2001
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Åéêüíá 1. ×ùñïêáôáêôçôéêÞ åîåñãáóßá óðëçíüò êáé óðëçíïìåãáëßá.

óôï óðëÞíá êáé óðëçíïìåãáëßá óôç CT Üíù êïéëßáò (Åé-
êüíá 1), åíþ äåí õðÞñ÷áí ðáèïëïãéêÜ äéïãêùìÝíïé ëåì-
öáäÝíåò åíþ ôá õðüëïéðá óõìðáãÞ üñãáíá ôçò Üíù êáé
êÜôù êïéëßáò Þôáí öõóéïëïãéêÜ.

ÐáñÜ ôïí ðõñåôü ðïõ óõíå÷ßæïíôáí êáèçìåñéíÜ, ç
áóèåíÞò ðñüâáëå ôï âÞ÷á ùò ôï ðéï åîáíôëçôéêü óý-
ìðôùìá. Ç áêôéíïãñáößá êáé ç CT èþñáêïò Þôáí ÷ù-
ñßò ðáèïëïãéêÜ åõñÞìáôá. Ç óðéñïìÝôñçóç Ýäåé÷íå ìéá
Þðéá äéáôáñá÷Þ áåñéóìïý ðåñéïñéóôéêïý ôýðïõ (FEV

1
=

2,70 L (97% ôçò ðñïâë.), FVC= 2,70 L (80% ôçò ðñïâë.).
ÕðÞñ÷å éóôïñéêü áëëåñãéêÞò ñéíßôéäáò, üìùò ç ÙÑË
åêôßìçóç Þôáí áñíçôéêÞ êáé ç âáñýôçôá ôçò êáôÜóôá-
óÞò ôçò äåí åðÝôñåðå ôç äéåíÝñãåéá äåñìáôéêþí äïêé-
ìáóéþí áëëåñãßáò Þ äïêéìáóßáò âñïã÷éêÞò ðñüêëçóçò.
Ç âñïã÷ïóêüðçóç äåí áíÝäåéîå ýðïðôá åíäïâñïã÷éêÜ
åõñÞìáôá.

Ï Ýëåã÷ïò óõìðëçñþèçêå ìå åíäïóêüðçóç üëïõ ôïõ
ðåðôéêïý, óðéíèçñïãñÜöçìá ïóôþí, âéïøßá ìõåëïý, ìá-
óôïãñáößá êáé üëåò ïé åîåôÜóåéò Þôáí ÷ùñßò éäéáßôåñá
åõñÞìáôá. ÐáñÜ ôéò åðéöõëÜîåéò åê ìÝñïõò ôùí ÷åéñïõñ-
ãþí ãéá ôéò ìåôåã÷åéñçôéêÝò óõíÝðåéåò ôïõ âÞ÷á åðß óõ-
íÝ÷éóÞò ôïõ, áðïöáóßóôçêå êáé äéåíåñãÞèçêå óðëçíå-
êôïìÞ. Åðñüêåéôï ãéá Ýíá ìáëáêü üãêï óôïí Ýíá ðüëï
ôïõ óðëçíüò ðåñéöåñéêÜ, äéáóôÜóåùí 7,5x7x6,6 åê. ðïõ
éóôïëïãéêÜ ÷áñáêôçñßóôçêå ùò ìåôáóôáôéêü áäåíïêáñ-
êßíùìá. Âéïøßåò ðáñáïñôéêþí ëåìöáäÝíùí, áðü ôçí ðå-
ñéï÷Þ ôçò óðëçíéêÞò áñôçñßáò êáé ôïõ áëëéñåßïõ ôñßðï-
äá, Þôáí áñíçôéêÝò. ÁìÝóùò ìåôÜ ôï ÷åéñïõñãåßï êáé óå
üëç ôç ìåôåã÷åéñçôéêÞ ðåñßïäï, ç ïðïßá Þôáí ïìáëÞ, ç

áóèåíÞò äåí Ýâçîå. ÅîÞëèå óå êáëÞ êáôÜóôáóç, õðï-
âÜëëåôáé óå ÷çìåéïèåñáðåßá êáé éó÷õñßæåôáé üôé äåí
Ýâçîå Ýêôïôå ðïôÝ îáíÜ.

ÓÕÆÇÔÇÓÇ

Ç ðñüêëçóç ôïõ âÞ÷á óôçñßæåôáé óå Ýíá ðåñßðëïêï
áíôáíáêëáóôéêü ôüîï (ðñïóáãùãÝò ßíåò -"êÝíôñï âÞ÷á"
áðáãùãÝò ßíåò), ç êéíçôïðïßçóç ôïõ ïðïßïõ áñ÷ßæåé ìå
ôç äéÝãåñóç ôùí õðïäï÷Ýùí ôïõ âÞ÷á. Ðñüêåéôáé ãéá
íåõñéêÝò áðïëÞîåéò ðïõ åíôïðßæïíôáé óôï åðéèÞëéï êáôÜ
ìÞêïò ôïõ ìåãáëýôåñïõ ìÝñïõò ôïõ áíáðíåõóôéêïý óõ-
óôÞìáôïò1-4.

Åßíáé ðïëõÜñéèìïé óôï ëÜñõããá, óôï ïðßóèéï ôïß÷ù-
ìá ôçò ôñá÷åßáò, óôçí êýñéá ôñüðéäá êáé óôéò äéáêëá-
äþóåéò ôùí ìåãÜëùí âñüã÷ùí, áñáéþíïõí óôïõò ðåñé-
öåñéêüôåñïõò áåñáãùãïýò êáé äåí åíôïðßæïíôáé ðÝñá
áðü ôá áíáðíåõóôéêÜ âñïã÷éüëéá.

ÐÝñáí ôïõ êáôþôåñïõ áíáðíåõóôéêïý ç ýðáñîç õðï-
äï÷Ýùí âÞ÷á Ý÷åé éóôïëïãéêÜ áðïäåé÷èåß ìüíï óôï öÜ-
ñõããá5. Ç ðñüêëçóç üìùò âÞ÷á ìåôÜ áðü ìç÷áíéêÞ äéÝ-
ãåñóç ôùí Ýîù áêïõóôéêþí ðüñùí êáé ôõìðáíéêþí õìÝ-
íùí, ôùí ðáñáññéíßùí êüëðùí, ôïõ äéáöñÜãìáôïò, ôïõ
õðåæùêüôá êáé ôïõ ðåñéêáñäßïõ, åíéó÷ýåé ôçí Üðïøç üôé
õðïäï÷åßò âÞ÷á õðÜñ÷ïõí êáé ó' áõôÜ ôá ìÝñç.

Äéáêñßíïíôáé óå ìç÷áíéêïýò õðïäï÷åßò, ïé ïðïßïé
äéåãåßñïíôáé ìå ôçí åðáöÞ êáé ôçí ðßåóç ôïõ ôïé÷þìá-
ôïò êáé óå ÷çìéêïýò õðïäï÷åßò. Èåùñåßôáé üôé üëïé ïé
õðïäï÷åßò ôïõ âÞ÷á ðïõ âñßóêïíôáé Ýîù áðü ôï êáôþ-
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ôåñï áíáðíåõóôéêü åßíáé ìç÷áíéêïß õðïäï÷åßò êáé ãßíï-
íôáé ëéãüôåñï åõáßóèçôïé üôáí õðüêåéíôáé óå óõíå÷Þ
äéÝãåñóç6. ÐáñÜäåéãìá áõôÞò ôçò ðñïóáñìïãÞò ôùí
ìç÷áíéêþí õðïäï÷Ýùí ôïõ âÞ÷á óôç óõíå÷Þ ðßåóç åßíáé
ïé áóèåíåßò ðïõ áíÝ÷ïíôáé ðáñáôåôáìÝíç äéáóùëÞíù-
óç ôçò ôñá÷åßáò ÷ùñßò áíáéóèçóßá êáèþò êáé ðáéäéÜ ðïõ
Ý÷ïõí åéóñïöÞóåé êáé ïñãáíþóåé îÝíï óþìá7-15.

Ç íåýñùóç óçìáíôéêïý áñéèìïý õðïäï÷Ýùí ôïõ
âÞ÷á ðñáãìáôïðïéåßôáé äéÜ ìÝóïõ êëÜäùí ôïõ ðíåõìï-
íïãáóôñéêïý (ÐÃ). Êáé åíþ ïé ðíåõìïíéêïß êëÜäïé ôïõ
ÐÃ ðñïóÜãïõí óôï "êÝíôñï ôïõ âÞ÷á" åñåèßóìáôá áðü
ôç äéÝãåñóç ôùí ôñá÷åéïâñïã÷éêþí êáé õðïæùêïôéêþí
õðïäï÷Ýùí16, õðÜñ÷ïõí êáé Üëëïé êëÜäïé ôïõ ÐÃ ðïõ
åìðëÝêïíôáé óôï âÞ÷á (üðùò ïé ùôéêïß, ïé öáñõããéêïß,
ïé Üíù ëáñõããéêïß, ïé ãáóôñéêïß) åê ôùí ïðïßùí ïé êáñ-
äéáêïß êáé ïéóïöáãéêïß êëÜäïé Üãïõí åñåèßóìáôá áðü
ôïí ïéóïöÜãï êáé ôï äéÜöñáãìá. Óå áíôßèåóç ìå ôïõò
ðåéñáìáôéêïýò öõóéïëüãïõò ðïõ ðéóôåýïõí üôé ï âÞ÷áò
åßíáé áðïêëåéóôéêÜ öáéíüìåíï ôïõ ÐÃ, êëéíéêÜ äåäïìÝ-
íá õðïóôçñßæïõí ôçí Üðïøç üôé ôï ôñßäõìï, ôï ãëùóóï-
öáñõããéêü êáé ôá öñåíéêÜ íåýñá ìåôáöÝñïõí åñåèßóìá-
ôá áðü õðïäï÷åßò âÞ÷á ðïõ åíôïðßæïíôáé óôç ìýôç êáé
ôïõò ðáñáññßíéïõò êüëðïõò, óôï ðåñéêÜñäéï êáé ôï äéÜ-
öñáãìá áíôßóôïé÷á. ÅðïìÝíùò öáßíåôáé, üôé óôï äéÜ-
öñáãìá õðÜñ÷ïõí ìç÷áíéêïß õðïäï÷åßò âÞ÷á, áðü ôïõò
ïðïßïõò åêðïñåýïíôáé åñåèßóìáôá ðñïò ôï êÝíôñï ôïõ
âÞ÷á äéÜ ìÝóïõ öñåíéêþí íåýñùí êáé êõñßùò, êëÜäùí
ôïõ ÐÃ.

Ï âÞ÷áò åßíáé Ýíá áðü ôá ðéï óõ÷íÜ óõìðôþìáôá
ðïõ ïäçãïýí ôïí áóèåíÞ óôïí éáôñü. Ïé ðéï óõ÷íÝò áé-
ôßåò ÷ñüíéïõ âÞ÷á óå Ýíá ìç êáðíéóôÞ, ðïõ äåí ðáßñíåé
áíáóôïëåßò ôïõ ìåôáôñåðôéêïý åíæýìïõ êáé Ý÷åé öõóéï-
ëïãéêÞ áêôéíïãñáößá èþñáêïò, åßíáé ôï âñïã÷éêü
Üóèìá, ôï PNDS (post nasal drip syndrome) êáé ç ãá-
óôñïïéóïöáãéêÞ ðáëéíäñüìçóç18.

Ãéá ôïí áóèåíÞ ìáò ìå ôï éóôïñéêü ôïõ íåïðëÜóìá-
ôïò ðåñéëÞöèçêå óôç äéáöïñïäéÜãíùóç êáé ôï åíäå÷ü-
ìåíï ôçò åíäïâñïã÷éêÞò ìåôÜóôáóçò Þ Üëëçò åíäïâñïã-
÷éêÞò åîåñãáóßáò (ð.÷. TBC), êáé áêüìç ôï åíäå÷üìåíï
ï âÞ÷áò íá åßíáé ìÝñïò êÜðïéáò ðáñáíåïðëáóìáôéêÞò
óõíäñïìÞò.

Ç Üìåóç êáé ðëÞñçò ýöåóç ôïõ âÞ÷á ìåôÜ ôçí åîáß-
ñåóç ôïõ óðëÞíá ðïõ Ýöåñå ôç ìÜæá, ìáò ïäÞãçóå, áöïý
ìåëåôÞóáìå üëåò ôéò áíáôïìéêÝò êáé ëåéôïõñãéêÝò ðá-
ñáìÝôñïõò ôïõ ìç÷áíéóìïý ðñüêëçóçò ôïõ âÞ÷á, óôï

óõìðÝñáóìá üôé ï ÷ñüíéïò âÞ÷áò ôçò áóèåíïýò ðéèáíü-
ôáôá ïöåéëüôáí óå ìç÷áíéêü åñåèéóìü õðïäï÷Ýùí âÞ÷á
óôï äéÜöñáãìá áðü ôçí õðïêåßìåíç ìÜæá.

ÁíáôñÝ÷ïíôáò ôç âéâëéïãñáößá, óôçí ðñïóðÜèåéá íá
óõíäõÜóïõìå ôï ÷ñüíéï âÞ÷á ôçò áóèåíïýò ìå ôç ìÜæá
óôï óðëÞíá êáé ôç óðëçíåêôïìÞ, äéáðéóôþóáìå üôé óôï
Medline õðÜñ÷ïõí êáôá÷ùñçìÝíåò ìüíï 13 ðåñéðôþóåéò
ìïíÞñùí ìåôáóôÜóåùí óôï óðëÞíá áðü êáñêßíïõò ôou
ãõíáéêåßïõ ãåííçôéêïý óõóôÞìáôïò, óôéò ôÝóóåñéò áðü
ôéò ïðïßåò ç ðñùôïðáèÞò åóôßá Þôáí óôï åíäïìÞôñéï19.

Ç óõ÷íüôçôá ôùí ìåôáóôÜóåùí óôï óðëÞíá áðü äéÜ-
öïñá íåïðëÜóìáôá óõìðáãþí ïñãÜíùí åßíáé ðåñßðïõ
30%20.Ïé ðåñéóóüôåñåò áðü áõôÝò åßíáé ìåôáóôÜóåéò óôï
ðëáßóéï ãåíéêåõìÝíçò êáñêéíùìÜôùóçò ìå ôïí êáñêßíï
ôïõ ìáóôïý, ôïõ ðíåýìïíá êáé ôï ìåëÜíùìá íá åßíáé ïé
ðéï óõ÷íÝò ðñùôïðáèåßò åóôßåò21, åíþ ïðéóèïðåñéôïíáú-
êïß üãêïé êáé ï êáñêßíïò ôïõ ðáãêñÝáôïò ìðïñïýí íá
öèÜóïõí óôï óðëÞíá ìå åðÝêôáóç êáôÜ óõíÝ÷åéá éóôïý.

Ùò êëéíéêÝò åêäçëþóåéò ìïíÞñïõò ìåôÜóôáóçò óôï
óðëÞíá Ý÷ïõí ðåñéãñáöåß: Åðþäõíç óðëçíïìåãáëßá,
óçìåßá õðåñóðëçíéóìïý ìå äéüãêùóç ôïõ óðëÞíá êáé
ðáãêõôïðåíßá, èñïìâïðåíßá, óïâáñÞ áéìïëõôéêÞ áíáé-
ìßá, åíþ ç äéüãêùóç ôïõ óðëÞíá ìðïñåß íá áðïôåëåß
áðëþò áðåéêïíéóôéêü åýñçìá.

Åéäéêüôåñá, ãéá ôéò ðåñéðôþóåéò áóèåíþí ìå ìïíÞñç
ìåôÜóôáóç óôï óðëÞíá áðü êáñêßíïõò ôïõ ãõíáéêåßïõ
ãåííçôéêïý óõóôÞìáôïò ðïõ Ý÷ïõí êáôáãñáöåß, ôï ÷ñï-
íéêü äéÜóôçìá áðü ôçí áñ÷éêÞ äéÜãíùóç ùò ôç äéÜãíù-
óç ôçò ìåôÜóôáóçò êõìáßíåôáé áðü 20-40 ìÞíåò êáé, üðùò
êáé óôçí áóèåíÞ ìáò, Ýôóé êáé óôéò ðåñéðôþóåéò ðïõ
Ý÷ïõí äçìïóéåõèåß, äéåã÷åéñçôéêÜ äåí âñÝèçêå íüóïò óå
ðáñáêåßìåíá üñãáíá åíþ ðïëëáðëÝò âéïøßåò åðé÷þñéùí
ëåìöáäÝíùí Þôáí éóôïëïãéêÜ áñíçôéêÝò. ÁõôÞ ç äéáðß-
óôùóç Ýñ÷åôáé óå áíôßèåóç ìå ôï óõíçèéóìÝíï ðñüôõðï
äéáóðïñÜò üðïõ óõíÞèùò ïé ëåìöáäåíéêÝò ìåôáóôÜóåéò
ðñïçãïýíôáé ôçò ðñïóâïëÞò ôïõ ïñãÜíïõ, ðéèáíüôáôá
äå Ý÷ïõìå íá êÜíïõìå ìå áðåõèåßáò áéìáôïãåíÞ äéá-
óðïñÜ23.

Ç ôÜóç, üðùò ðñïêýðôåé áðü ôçí áíáóêüðçóç ôçò
âéâëéïãñáößáò êáé ôçí ðáñáêïëïýèçóç ôçò ðïñåßáò ôùí
ëéãïóôþí ðåñéðôþóåùí ðïõ Ý÷ïõí äçìïóéåõèåß, åßíáé ç
åðéèåôéêÞ áíôéìåôþðéóç ìå óðëçíåêôïìÞ êáé ìåôåã÷åé-
ñçôéêÞ óõìðëçñùìáôéêÞ èåñáðåßá (×ÌÈ Þ áêôéíïâï-
ëßá), üôáí Ý÷ïõìå íá êÜíïõìå ìå ìïíÞñç ìåôÜóôáóç óôï
óðëÞíá.
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SUMMARY

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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ÐÅÑÉËÇØÇ: ÐáñïõóéÜæåôáé ðåñßðôùóç áóèåíïýò çëéêßáò 25
åôþí êáðíßóôñéáò, 2 ðáêÝôá/day áðü 16 åôþí, ç ïðïßá ðñïóÞëèå
óôçí êëéíéêÞ ìáò ëüãù äýóðíïéáò êáôÜ ôçí êüðùóç áðü 4ìÞíïõ.
Ìå âÜóç ôï éóôïñéêü êáé ôçí õðïëïãéóôéêÞ ôïìïãñáößá õðåâëÞ-
èç óå âñïã÷ïóêüðçóç üðïõ ôï BAL êáé ç äéáâñïã÷éêÞ âéïøßá Ýèå-
óáí ôç äéÜãíùóç ôçò êõøåëéäéêÞò ðñùôåÀíùóçò. Ðñüêåéôáé ãéá
óðÜíéá íüóï ðïõ ÷áñáêôçñßæåôáé áðü åíáðüèåóç Üìïñöïõ, áäéÜ-
ëõôïõ ðñùôåúíéêïý õëéêïý óôéò êõøåëßäåò êáé ôá âñïã÷éüëéá. Ç
âñïã÷ïóêüðçóç ìå ôï BAL êáé ôç äéáâñïã÷éêÞ âéïøßá èåùñåßôáé
ùò ç âáóéêÞ äéáãíùóôéêÞ ìÝèïäïò. Ðíåýìùí 2001, 14(2): 151-155.

ÉÓÔÏÑÉÊÏ

Ãõíáßêá 25 åôþí åéóÜãåôáé óôçí êëéíéêÞ ìáò ãéá äéåñåýíçóç äýóðíïéáò
êáôÜ ôçí êüðùóç áðü 4ìÞíïõ ðåñßðïõ. Ç áóèåíÞò ðñï Ýôïõò ðáñïõóßáóå
ðáñáãùãéêü âÞ÷á êáé Ýíá åðåéóüäéï áéìüöõñôùí ðôõÝëùí. ÅôÝèç áðü
éäéþôç éáôñü óå áíôéâéoôéêÞ áãùãÞ. Ëüãù åììïíÞò ôçò êëéíéêÞò åéêüíáò
õðåâëÞèç áñ÷éêÜ óå áêôéíïãñáößá èþñáêïò êáé êáôüðéí óå CT èþñáêïò
üðïõ äéáðéóôþèçêáí êõøåëéäéêïý êáé äéáìÝóïõ ôýðïõ äéçèÞìáôá Üìöù.
Ìå äéêÞ ôçò ðñùôïâïõëßá äåí óõíÝ÷éóå ôï äéáãíùóôéêü Ýëåã÷ï. ÌåôÜ áðü
Ýíá ÷ñüíï ðáñïõóßáóå Þðéá äýóðíïéá êáôÜ ôçí êüðùóç ìå âáèìéáßá åðé-
äåßíùóç êáé ãéá ôï ëüãï áõôü ðñïóÞëèå ãéá íÝá äéáãíùóôéêÞ äéåñåýíçóç.

ÓõíÞèåéåò êáé ôñüðïò æùÞò: ÉäéùôéêÞ õðÜëëçëïò óå êáöåôÝñéá (äïõ-
ëåýåé êáé íõ÷ôåñéíÝò þñåò), áíýðáíôñç, Üôåêíç, äåí áíáöÝñåé ÷ñÞóç áë-
êïüë, êáðíßóôñéá áðü 9 ÷ñüíéá: 2 ðáêÝôá/çìÝñá. Áôïìéêü áíáìíçóôéêü:
Åôåñïæõãþôçò ìåóïãåéáêÞò áíáéìßáò. Ïéêïãåíåéáêü áíáìíçóôéêü: ïõäÝí.

ÖõóéêÞ åîÝôáóç: Ç áóèåíÞò åßíáé ðåñéðáôçôéêÞ óå êáëÞ ãåíéêÞ êáôÜ-
óôáóç, ìå êáíïíéêü óùìáôéêü âÜñïò. Áíáðíåõóôéêü óýóôçìá: Áêñïáóôé-
êþò: ê.ö., åðéêñïõóôéêþò: ê.ö., ÷ùñßò êõÜíùóç, ÷ùñßò ðëçêôñïäáêôõëßá.
ËïéðÜ óõóôÞìáôá: ×ùñßò ðáèïëïãéêÜ åõñÞìáôá.

Êõøåëéäéêïý êáé äéáìÝóïõ ôýðoõ äéçèÞìáôá óå áóèåíÞ
ìå Þðéá äýóðíïéá óôçí êüðùóç
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Åéêüíá 1. Áêôéíïãñáößá èþñáêïò (face-profil)

çëéêßá, ôï êÜðíéóìá, ôï öýëï êáé ç ÷ñïíéüôçôá. Åíá-
íôßïí ôçò äéáãíþóåùò åßíáé üôé äåí õðÞñ÷å åìöÜíé-
óç äéêôõïæùäþí óêéÜóåùí ìå ôÞîåéò, áëëÜ êõñßùò
êõøåëéäéêïý ôýðïõ üðùò åðßóçò êáé üôé äåí ðáñïõ-
óéÜóôçêå áõôüìáôïò ðíåõìïèþñáêáò óôçí áóèåíÞ.

2. ÕðÝñ ôçò äéáãíþóåùò ôçò óáñêïåßäùóçò óõíçãïñïýí
ç çëéêßá, ç ÷ñïíéüôçôá, ç èÝóç êáé ôá óôïé÷åßá áðü ôçí
áêôéíïãñáößá èþñáêïò, åíþ áíôßèåôï áõôÞò åßíáé ç CT
èþñáêïò ðïõ äåí ðáñïõóßáæå äéïãêùìÝíïõò ëåìöáäÝ-
íåò êáé ç ðáñáìïíÞ ôçò ßäéáò åéêüíáò åðß 2 ÷ñüíéá.

3. ÕðÝñ ôçò óõããåíïýò åëëåßøåùò á1 áíôéèñõøßíçò åß-
íáé ç íåáñÞ çëéêßá, ç ÷ñïíéüôçôá êáé ôá óôïé÷åßá âñïã-
÷ßôéäáò, åíþ êáôÜ áõôÞò åßíáé ç çðéüôçôá ìå ôçí ïðïßá
ðáñïõóéÜæåôáé ç íüóïò óôç óõãêåêñéìÝíç áóèåíÞ.

4. ÕðÝñ ôçò áëëåñãéêÞò êõøåëéäßôéäáò åßíáé ç ÷ñïíéü-
ôçôá êáé ïé åîÜñóåéò ôùí óõìðôùìÜôùí, üìùò ãéá ôçí
áóèåíÞ äåí õðÞñ÷å åðáããåëìáôéêÞ Ýêèåóç ðïõ íá
äéêáéïëïãåß ôç íüóï.

5. ÕðÝñ ôçò êõøåëéäéêÞò ðñùôåÀíùóçò åßíáé ç çëéêßá
êáé ôï éóôïñéêü êáðíßóìáôïò, åíþ êáôÜ ôçò äéáãíþ-
óåùò åßíáé ç Þðéá åìöÜíéóç ôùí óõìðôùìÜôùí.

6. ÕðÝñ ôçò êïêêéùìÜôùóçò Wegener åßíáé ç çëéêßá êáé
ç ÷ñïíéüôçôá ôùí óõìðôùìÜôùí, üìùò ðïôÝ óôï éóôï-
ñéêü äåí ðáñïõóéÜóôçêå áéìüðôõóç.

ÄÉÁÃÍÙÓÔÉÊÇ ÐÑÏÓÐÅËÁÓÇ

Ç áóèåíÞò õðïâëÞèçêå óôéò áêüëïõèåò åîåôÜóåéò:
á. ÁÝñéá áßìáôïò

ÅñãáóôçñéáêÜ åõñÞìáôá

á) ÁÝñéá áßìáôïò (FiO
2
: 21%): ÑÏ

2
: 90 mmHg, pCO

2
:

36 mmHg, pÇ:7,39, HCO
3
:21,6 mmol/llt.

â) ÅñãáóôçñéáêÝò åîåôÜóåéò:
ÃåíéêÞ áßìáôïò: Çt: 34%, Hb: 10,7 gr/dl, ËåõêÜ: 5.000

êê÷, (Ð: 54%, Ë: 36,5%, Â: 0,5%, Ç: 3%,  Ì: 6%). PLT:
223.000 êê÷. TKE:5 mm (1ç þñá). Ãåí. ïýñùí: ê.ö.

Âéï÷çìéêüò Ýëåã÷ïò: ÓÜê÷áñï: 4,2 mmol/lit (76 mg/
dl), Ïõñßá: 3,1 mmol/lit (18,7 mg/dl), Êñåáôéíßíç: 72
ìmïl/lit (0,81 mg/dl), ÏëéêÞ ÷ïëåñõèñßíç: 0,7 mg/dl,
¢ìåóç ÷ïëåñõèñßíç: 0,25 mg/dl, SGPT: 14 IU/L, SGOT:
20 IU/L, LDÇ: 299 IU/L, CPK: 61 IU/L, Na: 140 mmol/Iit
(140 mEq/L), Ê: 3,8 mmol/lit (3,8 mEq/L). ×ñüíïò ðñï-
èñïìâßíçò: ÑÔ: 13,4" ìå ÷ñüíï ìÜñôõñá: 11,9". INR: 1,14

ã) Mantoux: áñíçôéêÞ.

ÁÊÔÉÍÏÃÑÁÖÉÁ ÈÙÑÁÊÏÓ

Êõøåëéäéêïý êáé äéáìÝóïõ ôýðïõ äéçèÞìáôá ìÝóùí
êáé Üíù ðíåõìïíéêþí ðåäßùí Üìöù. Åéêüíá ðïõ ðáñïõ-
óéÜæåôáé ðáñüìïéá óôéò Ro èþñáêïò, óôéò ïðïßåò õðï-
âÜëëåôáé ç áóèåíÞò áðü ôïí Áðñßëéï ôïõ 1998 êáé áíÜ
ôñßìçíï (Åéêüíá 1).

ÄÉÁÖÏÑÉÊÇ ÄÉÁÃÍÙÓÇ

Ç äéáöïñéêÞ äéÜãíùóç èá ãßíåé ìåôáîý ôùí ðáñá-
êÜôù íüóùí:
1. ÕðÝñ ôïõ çùóéíüöéëïõ êïêêéþìáôïò óõíçãïñïýí ç
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Ç åñãáóôçñéáêÞ åéêüíá ôïõ lavage Þôáí ç áêüëïõèç
(Åéêüíá 4): ÐïëëÜ óôñïããõëÜ Þ ïâÜë óùìáôßäéá ìç êõô-
ôáñéêÜ ôá ïðïßá Þôáí èåôéêÜ óôç ÷ñþóç PAS. Áöñþäç
ìáêñïöÜãá, ôá ïðïßá êáé áõôÜ åß÷áí óôï êõôôáñüðëá-
óìÜ ôïõò PAS-èåôéêÜ Ýãêëåéóôá. ÅëÜ÷éóôá ëåìöïêýô-
ôáñá. ÊõôôáñéêÜ ñÜêç. ¼ëá ôá áíùôÝñù ðáñáôçñïý-
íôáé áðïêëåéóôéêÜ óôçí êõøåëéäéêÞ ðñùôåÀíùóç, ôçí
ïðïßá êáé ÷áñáêôçñßæïõí.

 Äéáâñïã÷éêÞ âéïøßá (Åéêüíá 5): Ïé êõøåëéäéêïß
÷þñïé ðëçñïýíôáé áðü êïêêéþäåò çùóéíüöéëï PAS -
èåôéêü õëéêü. ÅðéðëÝïí ðáñáôçñïýíôáé ìÝóá óôïõò êõ-
øåëéäéêïýò ÷þñïõò ÷ïëçóôåñéíéêïß êñýóôáëëïé êáé åëÜ-
÷éóôá áöñþäç éóôéïêýôôáñá. Ôá áíùôÝñù éóôïëïãéêÜ
åõñÞìáôá óõíçãïñïýí õðÝñ éäéïðáèïýò (ðñùôïðáèïýò)
ðíåõìïíéêÞò êõøåëéäéêÞò ðñùôåÀíùóçò.

ä. Êïëëáãïíéêüò Ýëåã÷ïò: áñíçôéêüò. SACE: êáôÜ
öýóç. Ca ïñïý: 2,4 mmol/lit (ö.ô: 2,15-2,55). Ca ïýñùí
24þñïõ: 4,31 mmol/24ùñï (ö.ô.: 2,5 - 6,0 mmol/24ùñï).

Ìå âÜóç ôá áíùôÝñù ç ôåëéêÞ äéÜãíùóç Þôáí êõøå-
ëéäéêÞ ðñùôåÀíùóç.

ÓÕÆÇÔÇÓÇ

Ôï ðáñüí ðåñéóôáôéêü, ðÝñáí ôçò óðáíéüôçôáò, ðá-
ñïõóéÜæåôáé äéüôé èÝëïõìå íá óçìåéþóïõìå ôçí åîáéñå-
ôéêÜ Þðéá êëéíéêÞ åìöÜíéóç ôçò íüóïõ óôç óõãêåêñéìÝ-
íç ðåñßðôùóç. Ç çðéüôçôá ôùí êëéíéêþí óõìðôùìÜôùí
ôçò áóèåíïýò ðïõ ðáñïõóéÜæïõìå äåí åßíáé ï êáíüíáò,
üðùò êáé ï ðëÞñçò ëåéôïõñãéêüò Ýëåã÷ïò ðïõ Þôáí öõ-
óéïëïãéêüò, åîáéñïõìÝíçò ôçò äéÜ÷õóçò ðïõ âñÝèçêå óôá

ÁÝñéá áßìáôïò óôçí çñåìßá: pO
2
: 90 mmHg, pCO

2
:

36 mmHg, pH: 7,39, HCO
3 
�  : 21,6 mmol/lit.

ÁÝñéá áßìáôïò óôçí êüðùóç: pO
2
: 104 mmHg, PCO

2
:

36 mmHg, pH: 7,33, HCO
3 
�  : 19 mmol/lit.

â. Äéá÷õôéêÞ éêáíüôçôá áåñßùí êáé äõíáìéêïß üãêïé
DLCO CORR: 18,65 (62% ôïõ ðñïâëåðüìåíïõ).
FEV

1
: 2.950 (ðñïâëåðüìåíï 3.200), FVC: 3.300 (ðñï-

âëåðüìåíï 4.130). Äåßêôçò Tiffenau: 89%.
ã. ÕðïëïãéóôéêÞ ôïìïãñáößá èþñáêïò (CT) (Åéêüíá 2).

Ç åîÝôáóç Ýãéíå ìå ôå÷íéêÞ õøçëÞò åõêñßíåéáò. Óç-
ìåéïýôáé ç ýðáñîç äéÜóðáñôùí âñïã÷ïðíåõìïíéêþí
äéçèçìÜôùí ìå áêáíüíéóôç ãåùãñáöéêÞ êáôáíïìÞ
óå áìöüôåñïõò ôïõò ðíåýìïíåò. Ôá áíùôÝñù äéçèÞ-
ìáôá åßíáé ìéêôïý ôýðïõ ìå óõíýðáñîç êõøåëéäéêþí
êáé äéáìÝóïõ ôýðïõ óêéÜóåùí êáé äåí åßíáé ðáèï-
ãíùìïíéêÝò. Äåí ðáñáôçñÞèçêáí ðáèïëïãéêÜ äéï-
ãêùìÝíïé ìåóïèùñáêéêïß êáé ðõëáßïé ëåìöáäÝíåò.
Ïé áîïíéêÝò ôïìïãñáößåò óôéò ïðïßåò õðåâëÞèç ï
áóèåíÞò êáôÜ ôïí Áðñßëéï ôïõ 1998 êáé ôï ÌÜñôéï
ôïõ 1999 äåß÷íïõí ðáñüìïéá åéêüíá.

ä. Âñïã÷ïóêüðçóç
ËÜñõãî-ôñá÷åßá-ôñüðéò: êáôÜ öýóç. Áñéóôåñü âñïã-

÷éêü äÝíäñï: ëßãåò âëåííþäåéò åêêñßóåéò äéÜ÷õôåò óôá
ôïé÷þìáôá, ìå öõóéïëïãéêÜ üëá ôá óôüìéá. Äåîéü âñïã-
÷éêü äÝíäñï: ßäéá åéêüíá ìå áñéóôåñÜ. Ï âëåííïãüíïò
åðéóêïðåßôáé öõóéïëïãéêüò. ¸ãéíå lavage óôïõò âáóé-
êïýò ôïõ êÜôù áñéóôåñïý ëïâïý ìå 4 x 60 cc. Áíáññï-
öÞèçêáí 130 cc õãñïý ôïõ ïðïßïõ ç åìöÜíéóç (èïëÞ,
ãáëáêôþäçò üøç) åßíáé óõìâáôÞ ìå êõøåëéäéêÞ ðñùôåÀ-
íùóç (Åéêüíá 3).

Åéêüíá 2. ÕðïëïãéóôéêÞ ôïìïãñáößá èþñáêïò. Åéêüíá 3. ÌáêñïóêïðéêÞ åéêüíá BAL.
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Åéêüíá 4. ÌéêñïóêïðéêÞ åéêüíá BAL (âëÝðå êåßìåíï).

êáôþôåñá öõóéïëïãéêÜ üñéá.
Ç êõøåëéäéêÞ ðñùôåÀíùóç áðïôåëåß óðÜíéá íïóïëï-

ãéêÞ ïíôüôçôá, áãíþóôïõ áéôéïëïãßáò, ç ïðïßá ðñùôï-
ðåñéãñÜöçêå ôï 1958 êáé ÷áñáêôçñßæåôáé áðü åíáðü-
èåóç Üìïñöïõ, áäéÜëõôïõ ðñùôåúíéêïý õëéêïý (ðëïý-
óéïõ óå öùóöïëéðßäéá) óôéò êõøåëßäåò êáé óôá âñïã-
÷éüëéá. Ç óõ÷íüôçôá ôçò íüóïõ åßíáé 1 ðåñéóôáôéêü áíÜ
1 åêáôïììýñéï Üôïìá êáé áöïñÜ óõíÞèùò óå Üíäñåò (2-
3 öïñÝò óõ÷íüôåñá áðü ãõíáßêåò). Ðáñáôçñåßôáé óõíÞ-
èùò óå Üôïìá çëéêßáò 20 Ýùò 50 åôþí. Äéáêñßíåôáé óå
ðñùôïðáèÞ êáé äåõôåñïðáèÞ ìïñöÞ. Ç ôåëåõôáßá áðá-
íôÜ óå óõíäõáóìü ìå êáôáóôÜóåéò áíïóïêáôáóôïëÞò
(AIDS êáé áéìáôïëïãéêÜ íïóÞìáôá üðùò ëåõ÷áéìßåò,
áëçèÞ ðïëõêõôôáñáéìßá, éäéïðáèÞ èñïìâïðåíéêÞ ðïñ-
öýñá), ëïéìþîåéò (íïêÜñäéá, ðíåõìïêýóôç carinii, ìõ-
êïâáêôçñßäéï), íåïðëáóßåò êáé Ýêèåóç óå åéóðíåüìåíåò
êüíåéò áëïõìéíßïõ êáé ðõñéôßïõ.

Ç áéôéïëïãßá ôçò íüóïõ ðáñáìÝíåé Üãíùóôç. Ùò ðé-
èáíüôåñïò ðáèïãåíåôéêüò ìç÷áíéóìüò èåùñåßôáé ç äéá-
ôáñá÷Þ ôïõ ìåôáâïëéóìïý ôïõ åðéöáíåéïäñáóôéêïý ðá-
ñÜãïíôá (áõîçìÝíç ðáñáãùãÞ Þ äéáôáñá÷Ýò óôçí êÜ-
èáñóç).

Ðáèïëïãïáíáôïìéêþò äéáðéóôþíïíôáé äéÜ÷õôåò ëåõ-
êüöáéåò ïæþäåéò ìÜæåò. Ç ìéêñïóêïðéêÞ áíÜëõóç äåß-
÷íåé ðëÞñùóç ôùí êõøåëéäéêþí ÷þñùí áðü çùóéíüöéëï
õëéêü ðïõ ÷ñùìáôßæåôáé ìå ôç ÷ñþóç PAS, ç åéêüíá ôçò
äéáâñïã÷éêÞò âéïøßáò ôçò áóèåíïýò ðïõ ðáñïõóéÜóôç-
êå Þôáí ôõðéêÞ ãéá ôç íüóï.

ÊëéíéêÜ, ôï ðëÝïí óõ÷íü óýìðôùìá ôçò êõøåëéäéêÞò
ðñùôåÀíùóçò åßíáé ç äýóðíïéá êáôÜ ôçí êüðùóç. Ìåñé-
êïß áóèåíåßò ðáñïõóéÜæïõí âÞ÷á ï ïðïßïò óõíÞèùò äåí
åßíáé ðáñáãùãéêüò. ÓðÜíéá ðáñáôçñïýíôáé èùñáêéêüò

ðüíïò, áéìüðôõóç, áðþëåéá âÜñïõò êáé áßóèçìá áäõ-
íáìßáò êáé êáôáâïëÞò. Ï ðõñåôüò õðïäçëþíåé óõíõðÜñ-
÷ïõóá ëïßìùîç. ÊáôÜ ôçí êëéíéêÞ åîÝôáóç óõ÷íÜ äåí
ðáñáôçñïýíôáé óçìáíôéêÜ ðáèïëïãéêÜ åõñÞìáôá. Ôñß-
æïíôåò ñüã÷ïé áðáíôþíôáé óå ðïóïóôü 40-85%. ¼ôáí
õðÜñ÷åé õðïîõãïíáéìßá (ëüãù åêôåôáìÝíïõ shunt) ìðï-
ñåß íá ðáñáôçñçèåß ðëçêôñïäáêôõëßá êáé êõÜíùóç. Óôç
óõãêåêñéìÝíç áóèåíÞ ç äýóðíïéá êáôÜ ôçí êüðùóç Þôáí
Þðéá, åíþ óõíÞèùò óå áóèåíåßò ìå êõøåëéäéêÞ ðñùôåÀ-
íùóç åßíáé Ýíôïíç , ðáñïõóéÜóôçêå äå êáé ãéá ìéêñü ÷ñï-
íéêü äéÜóôçìá âÞ÷áò ðñï Ýôïõò, ï ïðïßïò Þôáí ðáñá-
ãùãéêüò, ìå Ýíá åðåéóüäéï áéìüöõñôùí ðôõÝëùí.

ÐÜíôùò ðñÝðåé íá ôïíéóôåß üôé óõ÷íÜ õðÜñ÷åé äéÜ-
óôáóç áíÜìåóá óôá Þðéá óõìðôþìáôá êáé êëéíéêÜ óç-
ìåßá êáé ôá óçìáíôéêÜ áêôéíïëïãéêÜ åõñÞìáôá.

Ç áêôéíïãñáößá èþñáêïò äåí åßíáé ôõðéêÞ óôéò ðå-
ñéðôþóåéò êõøåëéäéêÞò ðñùôåÀíùóçò. ÓõíÞèùò ðáñáôç-
ñïýíôáé áìöïôåñüðëåõñá, äéÜ÷õôá êõøåëéäéêïý ôýðïõ
äéçèÞìáôá. Åíßïôå ôá åõñÞìáôá èõìßæïõí ðíåõìïíéêü
ïßäçìá ÷ùñßò üìùò ðáñïõóßá ãñáììþí Kerley B. Äåí
ðáñáôçñåßôáé ðõëáßá áäåíßôéäá Þ õðåæùêïôéêÞ óõëëï-
ãÞ (åêôüò áðü ðåñéðôþóåéò óôéò ïðïßåò óõíõðÜñ÷åé ëïß-
ìùîç Þ óõìöïñçôéêÞ êáñäéáêÞ áíåðÜñêåéá). Ôá êõøå-
ëéäéêÜ äéçèÞìáôá ìðïñåß íá óõíåíþíïíôáé ðñïò ìåãá-
ëýôåñá ïæþäïõò åìöáíßóåùò êáé ìå ôçí ðÜñïäï ôïõ
÷ñüíïõ ç áêôéíïãñáößá èþñáêïò íá åìöáíßæåé äéêôõoï-
æþäç åéêüíá. Óôï óõãêåêñéìÝíï ðåñéóôáôéêü ç áêôéíï-
ëïãéêÞ åéêüíá áðåéêüíéæå êõøåëéäéêïý êáé äéáìÝóïõ
ôýðïõ äéçèÞìáôá.

Óôç íüóï äåí õðÜñ÷ïõí åéäéêÜ ðáèïëïãéêÜ åñãáóôç-
ñéáêÜ åõñÞìáôá (ìå åîáßñåóç ßóùò ôçí áõîçìÝíç ôéìÞ
LDH, óå üëïõò ó÷åäüí ôïõò áóèåíåßò, ôüóïí óôïí ïñü

Åéêüíá 5. Äéáâñïã÷éêÞ âéïøßá (âëÝðå êåßìåíï).
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üóïí êáé óôï BAL). Óôçí ðåñßðôùóÞ ìáò êáé ç LDH Þôáí
öõóéïëïãéêÞ.

Óôï ëåéôïõñãéêü Ýëåã÷ï ðáñïõóéÜæåôáé êáôÜ êáíüíá
åëÜôôùóç ôùí TLC êáé VC (åéêüíá ðåñéïñéóôéêïý óõí-
äñüìïõ). ×áñáêôçñéóôéêÞ åßíáé ç åëÜôôùóç ôçò äéá÷õôé-
êÞò éêáíüôçôáò ôùí ðíåõìüíùí (DLCO), åõñÞìáôá ôá
ïðïßá áöïñïýóáí êáé óôç óõãêåêñéìÝíç áóèåíÞ óå Þðéï
üìùò âáèìü. Ï Ýëåã÷ïò áåñßùí áßìáôïò äåß÷íåé õðïîõãï-
íáéìßá êáôÜ ôçí êüðùóç Þ êáôÜ ôçí çñåìßá (ëüãù shunt),
üìùò ç áóèåíÞò ìáò óôçí êüðùóç åß÷å Üíïäï ôïõ Ï

2
.

ÊÜèå áóèåíÞò ýðïðôïò ãéá êõøåëéäéêÞ ðñùôåÀíùóç
ðñÝðåé íá õðïâÜëëåôáé óå BAL êáé äéáâñïã÷éêÞ âéï-
øßá. Ç äéÜãíùóç ôçò íüóïõ ìðïñåß íá ôåèåß áðü ôç ìá-
êñïóêïðéêÞ åìöÜíéóç ôïõ BAL ðïõ åìöáíßæåé ÷áñáêôç-
ñéóôéêÞ ãáëáêôþäç üøç óôç óõíôñéðôéêÞ ðëåéïøçößá,
üðùò êáé óôï óõãêåêñéìÝíï ðåñéóôáôéêü. ÊáôÜ ôç ìé-
êñïóêüðçóç ôïõ õëéêïý áõôïý ðáñáôçñïýíôáé ìåãÜëá
áöñþäç ìáêñïöÜãá ôùí ïðïßùí ôï êõôôáñüðëáóìá
÷ñùìáôßæåôáé Ýíôïíá ñïæ ìå ôç ÷ñþóç PAS. Ç äéáâñïã-
÷éêÞ âéïøßá ìðïñåß åðßóçò íá èÝóåé ôç äéÜãíùóç áðïôñÝ-

ðïíôáò ôçí áíïé÷ôÞ âéïøßá ðíåýìïíïò ç ïðïßá ãßíåôáé åðß
äéáãíùóôéêþí áìöéâïëéþí. ÐñÜãìáôé ç äéÜãíùóç ôÝèç-
êå êáé åäþ ìå ôï lavage êáé ôç äéáâñïã÷éêÞ âéïøßá.

Ç èåñáðåßá áöïñÜ óå óõìðôùìáôéêïýò áóèåíåßò ìå
óçìáíôéêÝò ëåéôïõñãéêÝò äéáôáñá÷Ýò êáé óõíßóôáôáé óå
èåñáðåõôéêü BAL äçëáäÞ ïëéêÞ Ýêðëõóç ôùí ðíåõìü-
íùí ìå öõóéïëïãéêü ïñü. Ç äéáäéêáóßá áõôÞ áðáéôåß
ãåíéêÞ áíáéóèçóßá êáé ÷ñÞóç óùëÞíá äéðëïý áõëïý (ï
Ýíáò ðíåýìïíáò áåñßæåôáé êáé ï Üëëïò åêðëýíåôáé). Ç
êëéíéêïáêôéíïëïãéêÞ âåëôßùóç åìöáíßæåôáé Üìåóá Þ
åíôüò ëßãùí åâäïìÜäùí. Åðß áóõìðôùìáôéêþí áóèåíþí
óõíéóôÜôáé äéáêïðÞ êáðíßóìáôïò êáé ôáêôéêüò êëéíé-
êïåñãáóôçñéáêüò Ýëåã÷ïò êáé áõôü áêïëïõèÞèçêå êáé
óôçí áóèåíÞ ìáò.

Óôï 75-95% ôùí ðåñéðôþóåùí ðáñáôçñåßôáé óçìáíôé-
êÞ âåëôßùóç ìåôÜ ôç èåñáðåõôéêÞ âñïã÷ïêõøåëéäéêÞ Ýê-
ðëõóç. Ôï 1/3 áõôþí åìöáíßæåé áñãüôåñá õðïôñïðÞ ç
ïðïßá åðßóçò áðáíôÜ óå íÝï èåñáðåõôéêü lavage. ÅðéâÜ-
ñõíóç ìðïñåß íá åìöáíéóôåß ùò åðéðëïêÞ ëïéìþîåùí êõ-
ñßùò áðü íïêÜñäéá áëëÜ êáé êñõðôüêïêêï, CMV ê.ëð.

SUMMARY

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

Êopanakis A., Vlachogiorgos G., Mermigis Ch., Tsakanika Ê., Sarkos S., Tamvakis Í.,
Petroulakis Á., Karagiannidis Í., 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

1
-antitrypsin, ex-

trinsic alveolitis and vasculitis. Pneumon 2001, 14(2):151-155.

Key words: Alveolar proteinosis, bronchoscopy, pulmonary filtrates
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ÐÅÑÉËÇØÇ. ÐåñéãñÜöåôáé ç ðåñßðôùóç Üíäñá 61 åôþí, áóõìðôù-
ìáôéêïý, óôïí ïðïßï äéáðéóôþèçêå óå ôõ÷áßï áêôéíïëïãéêü Ýëåã÷ï,
ç ýðáñîç óôïõò ðíåýìïíåò äéÜóðáñôùí ïæéäßùí áìöïôåñüðëåõñá,
ôá ïðïßá èåùñÞèçêáí ìåôáóôáôéêÞ íüóïò ìå ðñùôïðáèÞ åóôßá óôï
Þðáñ Þ ôïí ðñïóôÜôç. Ï ðëÞñçò áðåéêïíéóôéêüò áëëÜ êáé åñãá-
óôçñéáêüò Ýëåã÷ïò áðÝêëåéóå ôçí ýðáñîç êáêïÞèåéáò. H éóôïëïãé-
êÞ äéÜãíùóç, ìåôÜ áðü áíïéêôÞ âéïøßá ðíåýìïíïò, Ýäåéîå üôé åðñü-
êåéôï ðåñß ðíåõìïíéêïý õáëïåéäïðïéïýìåíïõ êïêêéþìáôïò. Ï áóèå-
íÞò äåí áêïëïýèçóå êáìéÜ åéäéêÞ èåñáðåõôéêÞ áãùãÞ êáé ç áêôéíï-
ëïãéêÞ åéêüíá, 30 ìÞíåò ìåôÜ, ðáñáìÝíåé áíáëëïßùôç. Óõæçôåßôáé
ç áéôéïðáèïãÝíåéá êáé ç äéáãíùóôéêÞ ðñïóðÝëáóç ôçò óðÜíéáò áõ-
ôÞò íïóïëïãéêÞò ïíôüôçôáò. Ðíåýìùí 2001, 14 (2): 156-160

ÉÓÔÏÑÉÊÏ

ÁóèåíÞò 61 åôþí ðñïóÞëèå óôá åîùôåñéêÜ éáôñåßá ãéá Ýëåã÷ï ôïõ áíá-
ðíåõóôéêïý óôï ðëáßóéï åëÝã÷ïõ ñïõôßíáò. Ï áóèåíÞò Þôáí áóõìðôùìá-
ôéêüò. Ç áðëÞ áêôéíïãñáößá èþñáêïò áðïêáëýøå ôçí ýðáñîç ðïëëáðëþí
ïæùäþí ðíåõìïíéêþí óêéÜóåùí áìöïôåñüðëåõñá. Ï áóèåíÞò ëüãù ôçò
áíùôÝñù áêôéíïëïãéêÞò åéêüíáò åéóÞ÷èç óôçí ðíåõìïíïëïãéêÞ êëéíéêÞ ãéá
ðåñáéôÝñù äéåñåýíçóç (Eéêüíá 1).

Ïéêïãåíåéáêü áíáìíçóôéêü: Åëåýèåñï.
Áôïìéêü áíáìíçóôéêü: ¸ëêïò âïëâïý äùäåêáäÜêôõëïõ, øõ÷ùóéêÞ

óõíäñïìÞ õðü èåñáðåßá.
ÓõíÞèåéåò êáé ôñüðïò æùÞò: ÊáðíéóôÞò åðß 40 ÷ñüíéá (160 packs/year),

êïéíùíéêüò ðüôçò, ïéêïäüìïò êáé ôå÷íéêüò ôå÷íçôÞò ãïíéìïðïßçóçò æþùí.

ÖÕÓÉÊÇ ÅÎÅÔÁÓÇ

¢ôïìï áñôéìåëÝò ìå êáëÞ üøç êáé èñÝøç.
Áíáðíåõóôéêü óýóôçìá: ×ùñßò êõÜíùóç, ÷ùñßò ðëçêôñïäáêôõëßá.

Áêñïáóôéêþò äéÜ÷õôïé ìïõóéêïß ñüã÷ïé Üìöù.
Êõêëïöïñéêü óýóôçìá:ÁÐ 120/80 mmHg, óöõãìüò ñõèìéêüò, 75 óöý-

1Â´ Èùñáêï÷åéñïõñãéêÞ ÊëéíéêÞ, ÍÍÈÁ �Ç ÓÙÔÇÑÉÁ�,
21ç ÐíåõìïíïëïãéêÞ ÊëéíéêÞ, ÍÍÈÁ �Ç ÓÙÔÇÑÉÁ�,
3Ðáèïëïãïáíáôïìéêü EñãáóôÞñéï, ÍÍÈÁ �Ç ÓÙÔÇ-
ÑÉÁ�, 4ÊÝíôñï Aêôéíïäéáãíùóôéêþí AðåéêïíÞóåùí,
ÃÐÍÁ �Ã. ÃÅÍÍÇÌÁÔÁÓ�
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Åéêüíá 1. ÁðëÞ áêôéíïãñáößá èþñáêïò (âëÝðå êåßìåíï).

êÞò íüóïõ êáé Ýôóé ï áóèåíÞò õðïâëÞèçêå óå áîïíéêÞ
ôïìïãñáößá êïéëßáò êáé åãêåöÜëïõ êáé óå õðåñç÷ïãñÜ-
öçìá èõñåïåéäïýò êáé üñ÷åùí. Óôçí áîïíéêÞ ôïìïãñá-
ößá Üíù êïéëßáò äéáðéóôþèçêå ìüñöùìá Þðáôïò, ìå
÷áñáêôÞñåò ðïõ äåí áðÝêëåéáí ôçí ýðáñîç êáêïÞèåéáò,
åíþ äéáðéóôþèçêå êáé äéüãêùóç ôïõ ðñïóôÜôç áäÝíá.
Ôï õðåñç÷ïãñÜöçìá èõñåïåéäïýò êáé üñ÷åùí Þôáí
÷ùñßò ðáèïëïãéêÜ åõñÞìáôá. Ç óõìðëçñùìáôéêÞ áîï-
íéêÞ ôïìïãñáößá êïéëßáò ìå óêéáãñáöéêü Ýäùóå ôïõò
÷áñáêôÞñåò ôïõ áéìáããåéþìáôïò ãéá ôç âëÜâç ôïõ Þðá-
ôïò, åíþ ï åñãáóôçñéáêüò Ýëåã÷ïò ìå PSA Þôáí áñíçôé-
êüò ãéá êáêïÞèåéá óå åðáíåéëçììÝíá äåßãìáôá.

Ïé íåïðëáóìáôéêïß äåßêôåò (CEA, Ca 19-9, AFÑ,
SCC, TPA, CYFRA 21-1, NSE) Þôáí åíôüò öõóéïëïãé-
êþí ôéìþí, åíþ ï áíïóïëïãéêüò Ýëåã÷ïò ôïõ áóèåíÞ Þôáí
áñíçôéêüò. Ï áóèåíÞò Þôáí åõèõñåïåéäéêüò, ôï SACE
Þôáí öõóéïëïãéêü, ç áíïóïçëåêôñïöüñçóç ôùí ðñùôåú-
íþí Þôáí öõóéïëïãéêÞ êáé ôá áíôéðõñçíéêÜ áíôéóþìá-
ôá Þôáí áóèåíþò èåôéêÜ. Ç Mantoux Þôáí áñíçôéêÞ. Ï
Ýëåã÷ïò ãéá êõôôáñïìåãáëïúü Þôáí áñíçôéêüò. Ïé êõô-
ôáñïëïãéêÝò êáé ïé êáëëéÝñãåéåò ðôõÝëùí Þôáí áñíçôé-
êÝò ãéá êáêïÞèåéá êáé ãéá ðáñïõóßá ìõêïâáêôçñéäßïõ
ôïõ Koch, áíôßóôïé÷á.

Ç âñïã÷ïóêüðçóç Þôáí áñíçôéêÞ ãéá åíäïâñïã÷éêÞ
âëÜâç. Ïé êõôôáñïëïãéêÝò åîåôÜóåéò ôùí äåéãìÜôùí ðïõ
åëÞöèçóáí, áðü Ýêðëõìá êáé îÝóìáôá âñïã÷éêïý âëåí-
íïãüíïõ, Þôáí áñíçôéêÝò ãéá ýðáñîç êáêïÞèåéáò.

Ï áóèåíÞò õðïâëÞèçêå óå âéïøßá ðíåýìïíïò ìå ëå-
ðôÞ âåëüíç õðü áîïíéêü ôïìïãñÜöï ÷ùñßò üìùò áðïôÝ-
ëåóìá, ëüãù ìç ëÞøçò äéáãíùóôéêïý õëéêïý. Ç äéåíÝñ-
ãåéá áíïéêôÞò âéïøßáò ðíåýìïíïò èåùñÞèçêå åðéâåâëç-

îåéò/ëåðôü. Áêñüáóç êáñäéÜò: êáñäéáêïß ôüíïé åõêñé-
íåßò, ñõèìéêïß, ÷ùñßò öõóÞìáôá.

ËåìöáäÝíåò áøçëÜöçôïé.
ËïéðÜ óõóôÞìáôá ÷ùñßò ðáèïëïãéêÜ åõñÞìáôá.

ÅÑÃÁÓÔÇÑÉÁÊÁ ÅÕÑÇÌÁÔÁ

Áéìáôïëïãéêüò Ýëåã÷ïò: Ht 46,7%, Hb 14,3 g/dl,
WBC 6430 /ìl, RBC 4500000 /ìl, PLT 227000 /ìl, Ëåõ-
êïêõôôáñéêüò ôýðïò (ÐÌÐ 58%, ËÊ 31%, ÌÊ 7,7%,
Ýùò 2,8% ÂÁÓ 0,5%), ÔÊÅ 5 mm/1ç þñá.

Âéï÷çìéêüò êýêëïò: ALT 13 U/L, AST 14 U/L, ALP
57 U/L, ãGT 12 U/L, LDH 150 U/L, ãëõêüæç 93 mg/dl,
÷ïëåñõèñßíç 0,7 mg/dl, ïõñéêü ïîý 4,6 mg/dl, Na 142
mEq/lt, K 5,2 mEq/lt, ïõñßá 38 mg/dl, êñåáôéíßíç 1,0 mg/
dl, ðñùôåÀíåò 6,4 g/dl, áëâïõìßíç 4.1 g/dl.

ÃåíéêÞ ïýñùí: ÷ùñßò ðáèïëïãéêÜ åõñÞìáôá.
ÁÝñéá áßìáôïò (óå óõíèÞêåò ðåñéâÜëëïíôïò): pH=

7,44, pO
2
=89 mmHg, pCO

2
=38 mmHg, HCO

3
= 26,8,

Sat 97%.
ÓðéñïìÝôñçóç: FEV

1
=2250/3690 ml (60,9%) êáé

FVC=2930/4730 ml (61,9%), FEV
1
/FVC=76,7%.

ÄÉÁÃÍÙÓÔÉÊÇ ÐÑÏÓÐÅËÁÓÇ

Ï áóèåíÞò áñ÷éêÜ õðïâëÞèçêå óå áîïíéêÞ ôïìïãñá-
ößá èþñáêïò, üðïõ áíåäåß÷èçóáí ïé ðïëëáðëÝò ïæþ-
äåéò óêéÜóåéò óôïí ðíåýìïíá, ÷ùñßò ðáñïõóßá äéïãêù-
ìÝíùí ëåìöáäÝíùí óôï ìåóïèùñÜêéï (Åéêüíá 2). Ç åé-
êüíá ôùí ðïëëáðëþí ïæùäþí ðíåõìïíéêþí óêéÜóåùí
áìöïôåñüðëåõñá Ýäéíå ôçí õðïøßá ýðáñîçò ìåôáóôáôé- Åéêüíá 2. ÁîïíéêÞ ôïìïãñáößá èþñáêïò (âëÝðå êåßìåíï).
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ìÝíç ãéá ôçí åðßôåõîç äéÜãíùóçò. ÌÝóù ìéêñÞò äåîéÜò
ðëÜãéáò èùñáêïôïìÞò Ýãéíå óöçíïåéäÞò åêôïìÞ ðíåõìï-
íéêïý ðáñåã÷ýìáôïò 3x2,5x1,5 åêáôïóôþí ìå ðåñéå÷üìå-
íï ïæßäéï ðåñßðïõ 1,5 åêáôïóôïý. Ï áóèåíÞò åß÷å ïìáëÞ
ìåôåã÷åéñçôéêÞ ðïñåßá. Ç éóôïëïãéêÞ åîÝôáóç Ýäåéîå üôé
åðñüêåéôï ðåñß ëåõêüöáéïõ õðüóêëçñïõ üæïõ, äéáóôÜ-
óåùí 1,4x1,2x1 åêáôïóôþí, ìå õðïêáôÜóôáóç ôïõ ðíåõ-
ìïíéêïý éóôïý áðü õáëïåéäÞ êïëëáãüíï éóôü, ðåôáëéþ-
äïõò êáôáíïìÞò êáé áäñÞò óôñïâéëïåéäïýò äéÜôáîçò, ìå
ôÜóç óõãêåíôñéêÞò åíáðüèåóçò ãýñù áðü ôá áããåßá, ìå
ðåñéöåñéêÝò áèñïßóåéò ðëáóìáôïêõôôÜñùí, ëåìöïêõôôÜ-
ñùí êáé ìáêñïöÜãùí, äßíïíôáò ôç äéÜãíùóç ôïõ ðíåõìï-
íéêïý õáëïåéäïðïéïýìåíïõ êïêêéþìáôïò. ÁíáëõôéêÜ, ç
÷ñþóç áéìáôïîõëßíçò-åùóßíçò áíÝäåéîå ôçí ýðáñîç óõí-
äåôéêïý éóôïý êáé ç ÷ñþóç CAB ðéóôïðïßçóå ôçí ýðáñîç
ôïõ êïëëáãüíïõ (Åéêüíá 3). Ïé ÷ñþóåéò LCA, CD68 áíÝ-
äåéîáí ôçí Þðéá öëåãìïíþäç äéÞèçóç áðü ëåìöïêýôôá-
ñá êáé ìáêñïöÜãá, åíþ ïé ÷ñþóåéò Congo-red, Ziel-
Nielsen, PAS áðÝêëåéóáí ôç äéÜãíùóç ôïõ áìõëïåéäïýò,
öõìáôßùóçò Þ ìõêÞôùí, áíôßóôïé÷á.

Ï áóèåíÞò äåí áêïëïýèçóå åéäéêÞ áãùãÞ, ðëçí áãù-
ãÞò ãéá ôç ÷ñüíéá âñïã÷ßôéäá. ÅôÝèç óå êëéíéêÞ êáé áðåé-
êïíéóôéêÞ ðáñáêïëïýèçóç áíÜ åîÜìçíï. ÓÞìåñá, 30 ìÞ-
íåò ìåôÜ, äåí ðáñáôçñåßôáé ìåôáâïëÞ ïýôå óôçí êëéíé-
êÞ, ïýôå êáé óôçí áêôéíïëïãéêÞ åéêüíá ôïõ áóèåíÞ (åé-
êüíá 4 êáé 5).

ÓÕÆÇÔÇÓÇ

Ôï ðíåõìïíéêü õáëïåéäïðïéïýìåíï êïêêßùìá åßíáé
ìéá åîáéñåôéêÜ óðÜíéá íïóïëïãéêÞ ïíôüôçôá ðïõ ðåñéÝ-

Åéêüíá 3. Éóôïëïãéêü ðáñáóêåýáóìá. ×ñþóç áéìáôïîõëßíçò-
åùóßíçò (x63)

ãñáøå ãéá ðñþôç öïñÜ ï Ångleman, ôï 1977, óå 20 áóèå-
íåßò1. ×áñáêôçñßæåôáé áðü ôçí ðáñïõóßá ðïëëáðëþí
ïæùäþí óêéÜóåùí óôïõò ðíåýìïíåò áìöïôåñüðëåõñá,
åíþ óðÜíéá åßíáé åôåñüðëåõñï êáé óðáíéüôåñï ìïíÞñåò.
¸êôïôå, ðáñÜ ôï ãåãïíüò üôé Ý÷ïõí ðåñéãñáöåß ëéãüôå-
ñåò áðü 70 ðåñéðôþóåéò, ôï áßôéï ôçò íüóïõ ðáñáìÝíåé
áíåîé÷íßáóôï2.

Ç äçìéïõñãßá ôùí ïæéäßùí ðéóôåýåôáé üôé áðïôåëåß
õðåñâïëéêÞ áíïóïëïãéêÞ áíôßäñáóç óå áíôéãïíéêü åñÝ-
èéóìá ìåôÜ áðü ëïßìùîç Þ áõôïÜíïóç áíôßäñáóç1,3. Ôï
60% ôùí ðåñéãñáöïìÝíùí ðåñéóôáôéêþí áíáöÝñïõí
êëéíéêÝò êáé åñãáóôçñéáêÝò åíäåßîåéò ýðáñîçò áõôïÜ-
íïóçò áíôßäñáóçò-íüóïõ, êõñßùò ìå ðáñïõóßá èåôéêþí
áíôéðõñçíéêþí áíôéóùìÜôùí êáé ñåõìáôïåéäïýò ðáñÜ-
ãïíôá. Ç ýðáñîç äåäïìÝíùí áõôïÜíïóçò íüóïõ ó÷åôß-
æåôáé ìå ôçí ðáñïõóßá áìöïôåñüðëåõñçò ðíåõìïíéêÞò

Åéêüíá 5. ÁîïíéêÞ ôïìïãñáößá èþñáêïò ìåôÜ áðü 26 ìÞíåò

Åéêüíá 4. ÁðëÞ áêôéíïãñáößá èþñáêïò ìåôÜ áðü 24 ìÞíåò
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ðñïóâïëÞò3. Åðßóçò Ý÷åé ðåñéãñáöåß üôé ïé ðåñéðôþóåéò
ðíåõìïíéêïý õáëïåéäïðïéïýìåíïõ êïêêéþìáôïò êáé
ýðáñîçò ìåóïèùñáêéêÞò Þ ïðéóèïðåñéôïíáúêÞò ßíùóçò
óõíäÝïíôáé ìå ðñïçãïýìåíï éóôïñéêü éóôïðëÜóìùóçò Þ
öõìáôßùóçò4. Óôçí ðåñéãñáöüìåíç ðåñßðôùóç, ðëçí ôçò
ýðáñîçò ôùí áóèåíþò èåôéêþí áíôéðõñçíéêþí áíôéóùìÜ-
ôùí äåí õðÞñ÷áí Üëëåò ðáèïëïãéêÝò åîåôÜóåéò, óôïé÷åßï
ðïõ ìáò åðéôñÝðåé íá óõíçãïñÞóïõìå ðåñß ôçò áõôïÜíï-
óçò áíôßäñáóçò ùò ðéèáíüôåñçò áéôßáò ôçò íüóïõ.

 Ïé ðåñéóóüôåñïé áóèåíåßò åßíáé íÝáò Þ ìÝóçò çëé-
êßáò, ÷ùñßò éäéáßôåñç ðñïôßìçóç óå öõëÞ Þ öýëï. Ïé
áóèåíåßò óõíÞèùò ðáñïõóéÜæïõí åëáöñÜ êáêïõ÷ßá, ìå
ãåíéêÜ (ðõñåôüò, êáôáâïëÞ, öáñõããßôéäá) Þ åê ôïõ áíá-
ðíåõóôéêïý óõìðôþìáôá (âÞ÷áò, äýóðíïéá, ðëåõñïäõ-
íßá). Óðáíéüôåñá åßíáé áóõìðôùìáôéêïß, ïðüôå ç ðñþôç
äéÜãíùóç ãßíåôáé ìå ôõ÷áßá áðëÞ áêôéíïãñáößá èþñá-
êïò, üðùò êáé óôçí ðåñßðôùóç ôïõ áóèåíÞ ìáò5.

Ç áêôéíïëïãéêÞ åéêüíá ÷áñáêôçñßæåôáé áðü ôçí ðá-
ñïõóßá ðïëëáðëþí, óõíÞèùò áìöïôåñüðëåõñùí ïæé-
äßùí, ÷ùñßò éäéáßôåñç êáôáíïìÞ óôïõò ðíåõìïíéêïýò
ëïâïýò. Åßíáé óõìðáãåßò, óôñïããõëïß, ìå óáöÞ üñéá êáé
óðÜíéá ÷áñáêôçñßæïíôáé áðü åðáóâÝóôùóç Þ êåíôñéêÞ

íÝêñùóç. Ôï ìÝãåèïò ôùí ïæéäßùí êõìáßíåôáé áðü ìåñé-
êÜ ÷éëéïóôÜ Ýùò 15 åêáôïóôÜ6.

Áí êáé ç ðñþôç èåùñïýìåíç äéÜãíùóç óôéò ðåñéðôþ-
óåéò ôïõ ðíåõìïíéêïý õáëïåéäïðïéïýìåíïõ êïêêéþìá-
ôïò åßíáé ôï ìåôáóôáôéêü íåüðëáóìá, èá ðñÝðåé íá äéá-
öïñïäéáãíþóêåôáé áðü ôçí ðëåéÜäá ôùí áéôßùí ðïõ
ðñïêáëïýí ôçí ýðáñîç ìïíÞñùí Þ ðïëëáðëþí, åôåñü-
ðëåõñùí Þ áìöïôåñüðëåõñùí ïæéäßùí óôïí ðíåýìïíá
êáé áíáöÝñïíôáé áíáëõôéêÜ óôïí ðßíáêá 17.

Ç äéÜãíùóç ãßíåôáé ðÜíôïôå ìÝóù éóôïëïãéêÞò åðéâå-
âáßùóçò. Ëüãù ôçò öýóåùò ôùí ïæéäßùí ç âéïøßá ìå ëåðôÞ
âåëüíç õðü áîïíéêü ôïìïãñÜöï äåí åßíáé äéáãíùóôéêÞ. Ç
âéïøßá ðíåýìïíïò (áíïéêôÞ Þ VATS) èåùñåßôáé áðáñáß-
ôçôç, ü÷é ìüíï ãéá ôç ëÞøç éóôïôåìá÷ßïõ, áëëÜ êáé ãéá ôïí
ìáêñïóêïðéêü Ýëåã÷ï ôçò õðåæùêïôéêÞò êïéëüôçôáò.

ÉóôïëïãéêÜ, ïé üæïé óõíßóôáíôáé áðü åîùêõôôÜñéåò,
óêëçñÝò, õáëïåéäïðïéçìÝíåò äÝóìåò êïëëáãüíïõ, ìå ðå-
ôáëéþäç êáôáíïìÞ êáé áäñÜ óôñïâéëïåéäÞ äéÜôáîç ìå
ôÜóç óõãêåíôñéêÞò åíáðüèåóçò ãýñù áðü áããåßá. Ðá-
ñáôçñåßôáé óõíïäüò Þðéá öëåãìïíþäçò äéÞèçóç áðü ëåì-
öïêýôôáñá, ðëáóìáôïêýôôáñá êáé ìáêñïöÜãá1,8. ÄéÜöï-
ñåò éóôï÷çìéêÝò ÷ñþóåéò ÷ñçóéìïðïéïýíôáé ãéá ôçí åðé-

Ðßíáêáò 1. Áßôéá äçìéïõñãßáò  ìïíÞñùí Þ êáé ðïëëáðëþí ïæùäþí ðíåõìïíéêþí óêéÜóåùí

ÍÅÏÐËÁÓÌÁÔÁ ÊÕÓÔÅÉÓ ÐÁÑÁÓÉÔÙÓÅÉÓ
1. ÐñùôïðáèÝò êáñêßíùìá 1. Âñïã÷ïãåíÞò 1. E÷éíüêïêêïò êýóôç (E. granulosus)
2. Ìåôáóôáôéêü êáñêßíùìá 2. ÐåñéêáñäéáêÞ 2. Áóêáñßáóç (A. lumbricoides)
3. ËÝìöùìá 3. ÄåñìïåéäÞò 3. Öéëáñßáóç (D. immitis)
4. ËåìöïûðåñðëáóôéêÞ íüóïò 4. ÔåñÜôùìá
5. ÁìÜñôùìá ÄÕÓÐËÁÓÉÅÓ
6. ÐñùôïðáèÝò óÜñêùìá ÔÑÁÕÌÁÔÉÊÅÓ ÊÁÊÙÓÅÉÓ 1. Áñôçñéïöëåâþäçò åðéêïéíùíßá
7. Åíäïâñïã÷éêü êáñêéíïåéäÝò 1. ÁéìÜôùìá 2. Åíäáããåéáêü åíäïèçëßùìá
8. Ìýîùìá 3. Áðüëõììá ðíåýìïíïò
9. ºíùìá ÖËÅÃÌÏÍÙÄÅÉÓ ÂËÁÂÅÓ

10. ÍåõñïãåíÞò üãêïò 1. ÐíåõìïíéêÞ öõìáôßùóç ÁËËÁ ÁÉÔÉÁ
11. Ëßðùìá 2. ÉóôïðëÜóìùóç 1. ÊÞëåò
12. ÌõïâëÜóôùìá 3. Êñõðôïêïêêßùóç 2. ÊõêëïôåñÞò áôåëåêôáóßá
13. Ëåéïìýùìá 4. Áóðåñãßëëùóç 3. Ðíåõìïíéêü Ýìöñáêôï
14. Ðëáóìáôïêýôùìá 5. Íïêáñäßùóç
15. Óêëçñõíôéêü áéìáããåßùìá 6. ×ñüíéï ðíåõìïíéêü áðüóôçìá
16. Èýìùìá 7. Êïêêéäéïåéäïìýêùóç
17. Åíäïìçôñßùóç 8. ËéðïåéäÞò ðíåõìïíßá
18. ÌïíÞñçò éíþäçò üãêïò õðåæùêüôá 9. ÌáæéêÞ ßíùóç
19. ÐíåõìïíéêÞ äéêôýùóç 10. ÊïêêéùìÜôùóç Wegener
20. ÕìðÝñíïìá (Hibernoma) 11. Êïììßùìá
21. Äéáõãïêõôôáñéêüò üãêïò (Sugar tumor) 12. ÑåõìáôïåéäÝò êïêêßùìá

13. Óáñêïåßäùóç
14. Çùóéíüöéëï êïêêßùìá
15. Áìõëïåßäùóç
16. Ìç åéäéêÞ êïêêéùìÜôùóç
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âåâáßùóç ôçò ðáñïõóßáò ôïõ êïëëáãüíïõ (CAB, ïñóåÀ-
íçò), ôçò ðáñïõóßáò öëåãìïíþäïõò äéÞèçóçò (LCA,
CD68), Þ ôçí áðïõóßá ìõêÞôùí (PAS), öõìáôßùóçò (Ziehl-
Nielsen), áìõëïåéäïýò (Congo red êáé Crystal violet). Óå
åîáéñåôéêÝò ðåñéðôþóåéò, üôáí õðÜñ÷åé áìöéâïëßá äéÜ-
ãíùóçò, ìå ôï çëåêôñïíéêü ìéêñïóêüðéï ìðïñïýìå íá
äéáêñßíïõìå ôéò ßíåò êïëëáãüíïõ óå ðåñéïäéêüôçôá ôùí
64 nm ðïõ ðåñéÝ÷åé ôï ðíåõìïíéêü õáëïåéäïðïéïýìåíï
êïêêßùìá, áðü ôï éíéäþäåò õëéêü ôïõ áìõëïåéäïýò8.

Ôï ðíåõìïíéêü õáëïåéäïðïéïýìåíï êïêêßùìá äåí
áðáéôåß åéäéêÞ èåñáðåõôéêÞ áãùãÞ êáé óôçí ðëåéïíüôç-
ôá ôùí ðåñéðôþóåùí ç ðñüãíùóç åßíáé êáëÞ ùò åðß êá-
ëïÞèåéáò1,3. Óôï 30% ôùí áóèåíþí ðáñáôçñåßôáé áýîç-
óç ôïõ ìåãÝèïõò ôùí üæùí êáé åðéäåéíïýìåíç äýóðíïéá.
Óôéò ðåñéðôþóåéò áõôÝò áðáéôåßôáé íÝá äéáãíùóôéêÞ âéï-
øßá ðíåýìïíïò3,6. Óå óðÜíéåò ðåñéðôþóåéò ìðïñåß íá ðá-

ñáôçñçèåß ïðéóèïðåñéôïíáúêÞ Þ ìåóïèùñáêéêÞ ßíùóç
ìå ðáãßäåõóç ôùí áããåßùí êáé áíÜëïãç óõìðôùìáôï-
ëïãßá3,6. Ï áóèåíÞò ìáò ìåôÜ áðü 30 ìÞíåò åßíáé óôçí
ßäéá êëéíéêÞ êáôÜóôáóç. Äå ðáñïõóéÜæåé äõó÷Ýñåéá óôçí
áíáðíïÞ, ôá óðéñïìåôñéêÜ äåäïìÝíá äåí äéáöÝñïõí, ç
äå áîïíéêÞ ôïìïãñáößá ôïõ èþñáêïò äåí ðáñïõóéÜæåé
ôçí ðáñáìéêñÞ ìåôáâïëÞ ôùí êïêêéùìÜôùí, ôüóï óå
áñéèìü üóï êáé óå ìÝãåèïò.

ÓõìðåñáóìáôéêÜ ëïéðüí èá ðñÝðåé íá ôïíßóïõìå üôé
óôï ðëáßóéï ôçò äéáöïñéêÞò äéÜãíùóçò ôçò ðïëõïæþäïõò
áìöïôåñüðëåõñçò ðíåõìïíïðÜèåéáò Ý÷åé èÝóç ôï ðíåõìï-
íéêü õáëïåéäïðïéïýìåíï êïêêßùìá. Öáßíåôáé üôé áõôïÜ-
íïóç áíôßäñáóç áðïôåëåß ôçí áéôßá äçìéïõñãßáò ôïõ. Ç äéÜ-
ãíùóç åðéôõã÷Üíåôáé áðü ôï óõíäõáóìü ôùí êëéíéêþí, áêôé-
íïëïãéêþí, êáé êõñßùò ôùí éóôïðáèïëïãéêþí äåäïìÝíùí.

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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