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New neurologic deficits following aneurysm surgery occurs in about 25% of patients.
Even in elective patients, as many as 15-20% of patients may have some postoperative
dysfunction. These are most presumably due to ischemia (retraction, hypotension, clip
placement..... etc). Therefore, anesthetic management for cerebral aneurysm surgery should be
focussed around the maintenance of the cerebral well-being by providing optimal cerebral fnd
surgical conditions.

Relevant gathophxsiologx of cerebral aneurysms

Intracranial aneurysms are typically located at large arterial bifurcations involving the
circle of Willis and its major branches. They are found in around 5% of the adult population,
but aneurysmal subarachnoid hemorrhage (SAH) occurs in only a tiny fraction . The incidence
of aneurysmal subarachnoid hemorrhage increases progressively with age and the average
annual incidence is approximately 10/100.000 population/year. These data suggest that most
intracranial aneurysms never rupture.

Most of the patients scheduled for cerebral aneurysm surgery will present with an acute
SAH. Although, with modern diagnostics, patients are also now more commonly undergoing
«electivey obliteration of unruptured aneurysms. Most neurosurgeons fell that surgery for the
unruptured lesions is advisable (to prevent eventual SAH) and are safe. However, the natural
history of unruptured aneurysms is not clear and the risk of eventual rupture for small
aneurysms may be quite low. Moreover, recent data suggest that as many as 20% of such
patients may have suboptimal outcomes, Therefore, the decision to operate on a patient with
an unruptured cerebral aneurysm is sometimes controversial.

Anyhow, the patients presenting with an unruptured cerebral aneurysm differ in their
anesthetic management from the ones presenting after SAH. 1/3 of patients suffering from
SAH die quickly, of the remainder, 1/3 die later or survive with serious deficits. The remaining
2/3 do well but half of these have behavorial or cognitive deficits. There are 3 major problems
in patients presenting with or afier SAH : 1) recurrent haemorrhage, 2) vasospasm and 3)
acute hydrocephalus '

1) recurrent hemorrhage occurs within 14 days in 20-30% of untreated patients

(with an approximate 7% risk of rebleeding within 24-48 hours). The only way to prevent
this rebleeding is definitive treatment of the aneurysm : surgery or endovascular therapy

125




2) vasospasm (or «delayed ischemic neurologic deficits») typically occur 5-10
days after SAH and remains the major determinant for final neurological
outcome. The etiology is clearly related to the amount/distribution of blood
and free hemoglobin in the subarachnoid space. The current therapy for
vasospasm is based on the use of Ca-entry blockers (nimodpinie) and
aggressive hemodilution/hypertension/hypervolemia (triple H therapy).
Nimodipine is the only drug specifically approved for the treatment of
patients with SAH. Although it did not reduce the incidence of
angiographical vasospasm, it did result in less severe vasospasm (with less
cerebral infarctions) with better clinical outcome.

3) acute hydrocephalus : subarachnoid blood may lead to ventricular
enlargement and obstructive hydrocephalus, occurring in about 20% of all
patients suffering from SAH.

Anesthetic operative care during cerebral aneurysm surgery

Anesthetic management for patients presenting for cerebral aneurysm surgery after
SAH includes as well the pure anesthetic operative care (induction, maintenance of anesthesia),
the use of intraoperative cerebral protection as the more controversial use of controlled or
induced hypotension.

1. Induction and maintenance of anesthesia

The major risk of induction of anesthesia in patients presenting with cerebral aneurysm
pathology (with or without preceeding SAH) is the sudden rise in arterial blood
pressure during intubation which might result in the rupture of the aneurysm and in an
almost fatal subarachnoid hemorrhage. The incidence of rupture of the aneurysm during
induction of anesthesia is reported to be as high as 2%. Therefore, it seems of utmost
importance to ensure an adequate depth of anesthesia, analgesia and of central
sympatholysis before attempting intubation in these patients. Intubation should be
performed under close and strict blood pressure observation and any increase in arterial
pressure should urge for an additional hypnotic or opioid administration or for even a
bolus administration of antihypertensive medication. A second hazardous event during
these procedures is the pin placement, where the same precaution for any excessive
increase in arterial pressure should be applied.

Maintenance of anesthesia should be further directed at ensuring adequate and optimal
surgical conditions, and should most especially avoid any kind of brain swelling. Most
intra-operative problems occurring during cerebral aneurysm surgery are indeed related
to a «tight brain» (33.6% of all intra-operative problems deal with this problem).
However,the selection of anesthetic drugs for induction and maintenance seems, as far
as today, to be a matter of personal preference. There is indeed no evidence to suggest
any advantages to any particular drug or combination of drugs.The most important
aspects of anesthetic maintenance are therefore dealing with the maintenance of normal
systemic and cerebral homeostasis (e.g. normo-tension, normo-capnia, no hypoxia
....etc).

126



2. The use of intraoperative cerebral protection

As already mentioned, there is a high incidence of postoperative new neurologic deficits
following aneurysm clipping that are most probably due to cerebral ischemia (by arterial
hypotension, retraction, temporary clipping or clip placement...). Therefore, any form
of cerebral protection might seem advisible and this especially during temporary
clipping. As far as today, intraoperative cerebral protection can be best achieved by
barbiturates or by hypothermia. There is a large body of evidence in favour of the
cerebroprotective effects of barbiturates. Animal data have shown that barbiturates can
reduce the neurologic damage resulting from temporary focal cerebral ischemia. Mild
hypothermia (33°-34° body temperature) improves ischemic tolerance in animal models
of both global and focal ischemia. Nevertheless, until now its value during
neurosurgical procedures remains unproven. A first report on the use of mild
hypothermia during cerebral aneurysm surgery suggested a beneficial effect, but a
larger multicenter trial is currently underway.

3. The use of controlled hypotension

For long decades, controlled hypotension has been one of the main keys of the
anesthetic management during cerebral aneurysm surgery. Its use was advocated
because of a «possibly» reduced incidence of premature rupture of the aneurysm by
reducing the transmural pressure. A second advantage consisted in a slower rate of
blood loss (in case of aneurysm rupture) facilitating the control of bleeding. And a final
advantage consisted in the better neurosurgical conditions as the aneurysm becomes
more mobile during hypotension, facilitating dissection and facilitating the placement of
clips. However, major controversy arised concerning the safety of controlled
hypotension, especially concerning the safe lower limit of pressure autoregulation
avoiding cerebral ischemia. '

For the last years, controlled hypotension has in many conditions been replaced by
temporary proximal occlusion (temporary clipping) which also enables a safe and
facilitated manipulation and clipping of the aneurysm. Temporary proximal occlusion
can be the best described as a regional hypotension without any systemic effect. Its
applicability depends largely on the vascular anatomy of the aneurysm, necessitating -
one single feeding artery. Of course, the major limitation of temporary clipping
concerns the safe duration of such an occlusion. This safe duration depends on the
adequacy of collateral circulation, but seems characterized by a large interindividual
variation. From reported data, it seems that temporary occlusions up to 10 min (even
14 min ...) are well tolerated (no evidence for subsequent cerebral infarction) whereas
temporary clippings for more than 30 minutes are strongly associated with a poor
neurological outcome.

At present, controlled hypotension seems seldomly indicated and is replaced, in
most cases of cerebral vascular surgery, by temporary clipping. One possible indication
for use of controlled hypotension might be the surgical resection of large intracranial
vascular malformations.In these cases, induced hypotension might be very efficacious in
controlling intraoperative bleeding from large lesions during tumor removal.
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A final remark on the anesthetic management for cerebral aneurysm surgery concerns
the use of endovascular therapy for obliteration of cerebral aneurysms. For a long time,
surgeons and radiologists have tried to develop a «less invasive» endovascular procedure to
secure the aneurysm. The use of these endovascular procedures is currently expanding.
These «coiling» procedures are also performed in «anesthetized» patients (since it may take
many hours to place the coils and since the already above mentioned adequate
hempodynamic management — and stability — is desirable) where the anesthetic management
include the same key issues as the routine «surgical» clipping of a cerebral aneurysm.
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NEURO-INTENSIVE MANAGEMENT OF SEVERE HEAD INJURY

C. De Deyne, MD PhD
Dept of Anesthesia ~ ZOL St-Jan Genk (Belgium)

Management of severe head injury has made remarkable progress since the
venue of integrated neuro-emergency and —intensive care managment in the late 1970s.
Since then, it was indeed recognized that mortality and morbidity can be substantially
reduced by early endotracheal intubation (and ventilation), rapid transportation to an
appropriate trauma care facility, prompt cardiopulmonary resuscitation, early computed
tomography scanning, immediate evacuation of an intracranial mass lesion, followed by
intensive care management in an appropriate unit. All these measures succeeded in
decreasing a mortality rate from around 50% to somewhere between 30 and 40%.
While there is overall agreement on all these first management guidelines, there is still
considerable variation in the further neuro-intensive care management of severe head

injury.

Monitoring modalities in severe head injury : what about intracranial
pressure and cerebral perfusion pressure ?

It is well known that intracranial pressure (ICP) is increased in 50-75% of all
patients with severe head injury . Several studies have showed that, under conditions of
aggressive ICP management, the likelihood of a good outcome is inversely proportional
to the maximum ICP and the percentage monitored time spent at levels above 20
mmHg (1,2). Unfortunately, despite its pre-eminent position as a variable that is both
predictive of outcome and amenable to any therapeutic intervention, the efficacy of
manipulating ICP has, as far as today, never been studied in a prospective, randomized,
controlled clinical trial setting.

It has been reported that outcome from severe head injury is improved by
intensive treatment of intracranial hypertension when it is combined with other
aggressive management techniques such as early evacuation of haecmatomas,
hyperventilation, and use of drugs which directly or indirectly lower ICP. Since therapy
in all of these studies was based on patient’ ICP course, these studies support the utility
of monitoring ICP and treating intracranial hypertension as part of an aggressive overall
management strategy.

However, the current controversy on ICP monitoring was most extensively
revealed in two recently published surveys on the current policy concerning intensive
care management of severe head injury. A US survey (3) revealed that ICP monitoring
was employed with 75-100% frequency in the treatment of severely head injured
patient in only 77 of the 219 centers surveyed, while 16 centers reported never using
ICP monitoring. A more recent UK survey (4) revealed that ICP monitoring was
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routinely used in only 57% of all surveyed centers. An interesting observation is
however that in the most recent follow-up survey (5) the frequency of intracranial
pressure monitoring had significantly increased, which may be explained by the
sensitization to these issues. These survey indicated e.g; that only 1.7 % of surveyed
centers reported never using ICP monitoring.

The modality of ICP monitoring should also be interpreted in view of the
importance of cerebral perfusion pressure (CPP), as ICP monitoring is indeed the only
way to get to CPP monitoring and to enable adequate CPP management. However,
randomized trials have not been performed in patients with severe head injury by using
different cerebral perfusion pressure goals. Anyhow, it seems more than reasonable to
maintain a CPP of at least 60-70 mmHg during neurotrauma management. In this
matter, recent surveys reported that not less than a quarter of the surveyed units did not
aim for a CPP of at least 60 mmHg.

Indeed, there is also an increasing controversy regarding ICP as opposed to
CPP management. The trend has been toward a greater emphasis on CPP, according to
the concept that relative cerebral perfusion is more important than any potential
increase in ICP. However, Juul et al (6), published most recent data that strongly
indicate that elevated ICP is the major risk factor for neurologic deterioration in
severely head injured patients, implying a potential worse neurological outcome. They
reported that an ICP greater than 20 mmHg was associated with an increased mortality
rate compared with ICP’s of less than 20 mmHg. They were unable to demonstrate any
significant benefit of a CPP greater than 60 mmHg in the outcome of patients and
concluded that outcome appeared to be relatively independent of CPP. These data seem
to provide some evidence to suggest that the recent emphasis on management of CPP,
without vigourously treating raised ICP, is likely to be in error. Therefore, it appears
safe to conclude that when efforts to keep CPP between 60 and 70 mmHg are
succesful, intracranial hypertension remains a major predictor of neurological
deterioration and, ultimately, of outcome.

Therapeutic modalities for treating intracranial hypertension in severe
head injury : what about hyperventilation, barbiturates, corticosteroids or
hypothermia?

Concerning the treatment modalities of intracranial hypertension, 83% of
centrers participating to the already mentioned survey reported using hyperventilation
and osmotic diuretics as a means of reducing increased intracranial pressure. Recent
scientific evidence (7) has however pointed to the possible deleterious effects of
hyperventilation, as it has been shown that hyperventilation (PaC0O2<25mmHg) can
result in a higher occurrence rate of transient cerebral hypoxia, as demonstrated by
jugular venous oxygen saturation values of less than 50%. As increasingly more data
indicate that the early hours after severe head injury are characterized by a cerebral
hypoperfusion, the use of hyperventilation, which still reduces cerebral perfusion, seems
very hazardous and dangerous. Therefore, the use of hyperventilation at the scene of
the accident or during the emergency management seems no longer a good option and
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should be exclusively reserved for dramatic intracranial situations (enl'argingipupils,
bilateral mydriasis). In the further neuro-intensive care management, hyperventilation

(however not below a PaCO2 of 25 mmHg) should be maintained as a therapeutic
option, especially in those patients suffering from intracranial hypertension secondary to
cerebral hyperemia. Accurate cerebral perfusion monitoring (e.g. by jugular bulb
oximetry) might guide as well the use as the safety margins of hyperventilation.

Another matter of debate consists around the use of barbiturates. Next to their
proven neuroprotective effects (mostly by a reduction in cerebral metabolism) they also
seem to have a lowering effect on intracranial pressure. But no prospective, controlled
randomized trial has even proven the beneficial effects of barbiturates on outcome afier
severe head injury.

An even greater debate concerns the use of corticosteroids. The already
mentioned surveys have revealed that not less than 64% of the surveyed centers still
used some form of corticosteroids in the treatment of their severely head injured
patients. While these corticosteroids are useful in reducing the oedema associated with
brain tumours, their value in head injury is not clear. All studies to date have been
unable to demonstrate any benefit associated with the use of corticosteroids in terms of
either intracranial pressure control or improved outcome from severe head injury.
Furthermore, there is some evidence that steroid use may have deleterious effects on
metabolism in these patients. While the use of corticosteroids is probably not
particularly harmfil, the potential side-effects and the cost of these drugs need to be
considered.

A last issue concerns the use of hypothermia in the management of severe head
injury. The use of hypotermia seems to become another never-ending story, where
enthusiasm and disappointment about its beneficial effects are quite close to each other.
Indeed, the latest reports (8) do indicate that hypothermia (32°-34° body temperature)
is a complicated treatment that is not likely to be beneficial to final neurological
outcome . However, the challenge for future investigators will be to identify clearly
select subgroups of patients who will surely benefit.

Future neuro-intensive care management : what about evidence-based
guidelines? :

All above mentioned data indicate that there is a more than ever considerable
variation in the management of severe head injury all over the world. This finding is
partly due to a lack of hard data on which to base practice and is partly due to personal
bias of treating physicians. However, although the essential treatment approach for
severe head injury developed in the 1970s endures, the understanding of brain injury
pathophysiology and the resultant therapeutic concepts have substantially evolved over
the last decade. These modifications appear as if they might to affect long-term
neurological recovery favourably.
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The above mentioned persisting wide variation in the intensive care
management of traumatic brain injury has been the best justification for the introduction
of management guidelines. Past efforts to develop guidelines for the management of
patients relied on the author’s expert opinion and practice experience and, therefore,
had an important element of subjectivity. The most recent advent of a methodology to
develop guideline documents based on scientific methods has resulted in a dramatic
increase in guideline documents (so-called evidence-based guidelines) with subsequent
reports on improvement in patient care and a reduction in medical time and costs. The
first publication (9) of evidence-based guidelines for the management of severe head
injury dates was realized about 5 years ago and future will have to reveal if their
introduction resulted in a more uniform neuro-intensive care management.
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Introduction

The gold standard for the anestesiologists in the perioperative period are related to a maintainance of patient
homeostasis, monitoring the patient risk conditions with different techniques, obtaining a very fast recovery from
the anesthesia, preventing complications in the early phase of postoperative period (1-4)

Advances in clinical pharmacology, the routinely use of high quality devices, the importance of appropriate
clinical approach, the efficacy of decision making process, the high standards of monitoring particularly related to
the cardiovascular and respiratory systems; the monitoring of muscle relaxation; the vigilance on depth,
maintenance and recovery from anaesthesia represent the key points during surgery and in the early phase of post-
operative period.

The cardiovascular monitoring, usually performed in the perioperative period includes the ECG, arterial
pressure measurement, CVP, PCWP, DO2, SVR, PVR, LVWI and RVWI by Swan Ganz catheter inserted into the
pulmonary artery (PAC) (5,6). Nevertheless, the widespread use of the PAC in clinical practice around the world,
the monitoring of the CO by the thermodilution may be misleading for errors correlated to the measurements itself
and may determine risks and hazards for the patients.

More extensive haemodynamic monitoring in daily operating room activity secems to be necessary not only in
patients suffering cardiovascular dysfunction ‘or in the elderly patients but in everyone undergoing surgery. In the
last decades we have registered increasing interest for the clinicians to develop new approaches to evaluate
cardiovascular performance by the use of non invasive or low invasive haemodynamic techniques (7-13).

At the beginning of 70' the use of Trans-Thoracic Echocardigraphy became a useful technique to monitor
cardiovascular system but for technical limitation its use remained very limited. More recently a the use of Trans-
Esophageal-Echocardiography (TEE) become increasing commonly in the operating theathres particularly in
cardiac surgery (14). The use' of TEE in non cardiac surgery remain very limited particularly because the
interpretation of wall motion abnormalities require a long training and there is msuﬂiclent evidence for its cost-
effectiveness as a diagnostic monitor or to guide therapy.

In the last 12 years, some researchers and clinicians have developed a more extensive haemodynamic monitoring
by Trans-Esophageal Echodoppler (TED), in order to assist the anesthesiologists on decision making process in the
perioperative period; the use of this low invasive haemodynamic technique is useful not only in the elderly or for the
patient at risk to develop cardiovascular dysfunction, but in everyone is submitted to surgery.

Focus on TED

This device (Dynemo 3000, Sometec, France; and reoently distributed by Arrow USA as HemoSonicTM 100),
developed by Muchada and experimented in the operating theathres ever since 1988, is based on the echo-doppler
monitoring of the descending aorta blood flow (15). table 1

Technical aspects. Generally, after the anaesthesia induction, an esophageal echodoppler probe is inserted into
the esophagus by nasal or oral rdute. The depth of the probe was obtained by positioning the transducers at the
level of the third parasternal intefcostal space and then by placing the probe on the cutaneous track along the front
edge of sternocleidomastoideus muscle to the angle of the mandibule and the nose. After these manouvers. the tio is
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located between the fifth and sixth thoracic vertebrae where the esaphagus and aorta run parallel for more than 2 cm
(15).The tip of the transesophageal probe contains a 10 mhz M-mode transducer
and a 5 MHZ pulsed doppler transducer, which are able to measure continuously and a the same level of esophagus
the diameter of the descending thoracic aorta (d) and the average velocity of the blood (v) flowing through it,
respectively. Therefore aortic blood flow (ABF) is calculated by the following formula (15) : ABF (t) = = {d/2(1)2]
v(t) . Dynemo 3000, by an algorhytm, recognizes the Q or R wave on the ECG signal, the systolic beginning and the
end of the 1a derived of the blood velocity wave; So it can measure continuously the systolic time intervals (STI)
~ and consequently it allows to have information concerning the cardiac filling level by the PEPi (left ventricular
prejction time registered with R-R interval and myocardial contractility PEPVLVET (quotient that is the ratio
between the left ventricular prejection and ejction time (16). The system include a build microprocessor that
integrates all the parameters, directly measured or calculated, coming in from the different monitors and
successively shows them on a display by a preselected registration time (8, 15, 30, 60, 120 seconds).

Table 1. Normal values of the haemodynamic paramters provided by TED (17)
ABF (L/min) 4.0 +/-0.3
HR (beats/min) 75 +/- 10
SAP (mmHg) 125 +/- 10
DAP (mmHg) 60 +/-5
MAP (mmHg) 85 +/-5
Sva (m}) 53+/-8
TSVRa (dyn*s* cm-5) 1697 +/- 360
PEPi (msec) 132 4/- 10
LVETi (msec) 365 +/- 15
PEP/LEVT 0.35 +/- 0.06
PetC02 (kPa) 5.33 +/- 0.53

Validation of the techinque. (table 2). Muchada demonstrated a good correlation (r ranging from 0,84 to 0,97,
standard error 0.40 to 0.95 L/min, p<0.001) between cardiac output derived by thermodilution and data derived by
transesophageal pulsed or continuous doppler echocardiography. ABF (aortic blood flow) confirmed a good
correlation with the CO measured by thermodilution technique. 300 comparative measurements of Cardiac OQutput
(CO) in 21 patients determined by thermodilution technique and Aortic Blood Flow (ABF) measured by
Transesophageal EchoDoppler techinque (TED) showed an high correlation (15) The transesophageal echodoppler
is currently the most promising noinvasive technique for monitoring cardiovascular function in perioperative period

and in ICU.

Table 2. Comparison between haemodynamic parameters measured by TED and S-Ganz
catheter
Parameter TED (M + SD) S-G catheter (M i SD) Correlation
ABF/CO (I/min) 3.85 +/-0.14 4.25 +/- 0.41 1=0,96
MAP (mmHg) 66 +/- 0.9 66 +/- 0.9
HR (beats/min) 78 +/- 5.5 78 +/- 5.5
Sva (ml) 50 +/-2 54.48 +/- 3.7
TSVRa (dyn*s* cm-5) 1378 +/- 65.78 920 +/- 123
PEP1 (msec) 137 +/-4.42 /
LVETi (msec) 356.6 +/- 11,07 /
PEP/LEVT 0.39 +/- 0.02 /
CVP (mmHg) / 16
PCWP (mmHg) / 18
MPAP (mmHg) / 41
D20 (ml Oy/min) / 505
V20 (ml Ox/min) 151
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Clinical experience

Intraoperative monitoring and management.
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Fig. 1 Man (V.M.) 53 y.o. suffering from primary hyperparathyroidism and undergoing kidney and bladder stones
remotion using total intravenous anaesthesia (TIVA);

1) Stopping of the inhalation anaesthetic agent supply and beginning of TIVA using propofol at 6 mg/Kg/h and -
remifentanil at 0.25 pg/Kg/min

2) Expirational fraction of isoflurane = 0

3) Increasing of remifentanil infusion at 0.50 pg/Kg/min

135



Fig. 2 Case report (S.1.)

Legend:

1) lowering of the inspiration fraction (%) of the isoflurane

2) intravenous bolus of Atropine at 0.6 mg and ephedrine at 12.5 + 12.5 mg e.v.
3) Fastrefilling with 2 blood transfusions (600 ml) and colloids (500 m})

4) beginning of dopamine infusion at 5 pg/Kg/min

S) starting of the norepinephrine infusion at 0.5 pg/Kg/min
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Fig. 3 Case report (S.1.) ' .
Legend:

1) lowering of the inspiration fraction (%) of the isoflurane

2) intravenous bolus of Atropine at 0.6 mg and ephedrine at 12.5 + 12.5 mg e.v.

3) Fast refilling with 2 blood transfusions (600 ml) and colloids (500 ml)

4) beginning of dopamine infusion at 5 pg/Kg/min

5) starting of the norepinephrine infusion at 0.5 pg/Kg/min

137



Intensive care monitoring and management.
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Fig.4 Woman (MN), 84 years old, underwent emergent surgery for intestinal occlusion, and subsequently transferred
in ICU for an acute congestive heart failure. 1. Starting of the dopamine and dobutamine infusions at 5 pg/Kg/min;
2. Comparative measurements between TED and S-G catheter; 3. Increase of dobutamine infusion at 10 ug/Kg/min

Discussion

Accurate assessment of haemodynamic conditions in patients during perioperative period or in ICU is
considered an important standard. Haemodynamic monitoring is directed to control the vital organs function and
particularly the cardiovascular performance; several devices are availble now to control organ function; many
experienced techniques became routinely used to detect haemodynamic dysfunction; advances in technology in the
last decade has provided an abundance of sophisticated monitors and therapeutics instruments.

The pulmonary artery catheterization (PAC) was introduced in 1970 (1) The appropriate indications for PAC
monitoring have been debated for ever three decades. The potential benefits of using this device are well known. Its
capacity to measure important haemodynamic indices allows more accurate determination of the cardiovascular
performance (PCWP, CO, SVO2 and so on...). PAC can also have important adverse effects such as arteriotomy,
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pneumothorax, arrhythimias, fatal pulmonary artery haemorrhage, thromboembolism, sepsis, and endocardial
damage. After several trials to evaluate benefit and harms of PAC the debate continue and recommendations are
frequently prepared every time relevant new data become available.

Starting from PAC clinical experience, a wide variety of methods, invasive and non invasive, for assessing
cardiac output has been developed. The Fick method, the continuous measurements of cardiac output, the
radionuclide angiography, the pulse countour method, the electrical impedence, the transtracheal or pulmonary
arterial doppler technique, the echocardiography, and the dy dilution (16-22) have gained a good standard.

Arterial pressure waveform analysis fsystolic pressure variation (SPV) and delta Down (dDown) expressed as
percent of the systolic blood pressure during short apnea] are very sensistive to estimate cardiac preload during the
early stage of haemorrhage. Measurement of SPV and tDown, being both sensitive and relatively noninvasive, has
advantage over other method of preload assessment but is limited to patient on controlled ventilation. Intrathoracic
blood volume (ITBV), which supplies quantitative information about cardiac preload, is more invasive but can also
used in patients who are breathing spontaneously or who are on partial ventilatory support (19) Non-invasive
techniqus for haemodynamic monitoring should be preferred because of reduced risk for the patient. However, the
continuous cardiac output pulmonary catheter provides haemodynamic information in addition to CO such as
pressures and resistances, which most non-invasive techniques for assessing cardiac output cannot provide. Thus,
to be truly comparable with the new techniques, the non-invasive techniques should be evaluated on the basis of the
entire haemodynamic information they provide (23). Moreover, most noninvasive techniques appear inadequate for
measuring cardiac output correctly (24)

Echocardiography was introduces in the operating room in 1970'. The use of transesophageal echocardiography
(TEE) during surgery was first described in 1980 and did not become commonplace until high frequency
transducers and color doppler imaging became available in the mid-1980s.

Advances on the above mentioned technologies enabled anesthesiologists and surgeons to use TEE
intraoperatively to diagnose myocardial ischaemia, to evaluate the adequacy of valvular reconstruction, to determine
the cause of haemodynamic disorders and other intraoperative complications. Other devices, such as ECG and
PAC, can provide continuous monitoring of cardiac performance, but are often unable to provide important
information such as wall motion abnormalities, perivalvular leakage, that can be provided readily and rapidly by
TEE. Anesthesiologists also use TEE outside the operating room. Typical application in this setting include the
emergency assessment of patient preoperatively to determine surgery timing such as in clinical conditions of
suspected thoracic aortic disruption after blunt chest trauma.

There are important limitations to TEE particularly related to possible patients injuries during clinical approach;
the necessity to perform a long training to learn appropriately its usage; finally, the high cost of the technique
represent a very important limiting factor for the routinely clinical use of this technique.

Transesophageal EchoDoppler was developd by Muchada and Chatignol (15, 25-28) the function is based on the
doppler monitoring of the descending aorta blood flow that does'nt measure the real cardiac output but rather the
portion of it flowing in the thoracic aorta (about 15% less than CO related to blood flow through carotidies and
subclavian arteries). The device measures the heart rate, acceleration peak velocity of blood flow and left ventricular
ejection time and aortic blood flow by true average velocity of aortic blood and true real-time aortic diameter.
Furthermore, the device provides to obtain calculation of other important parameters such as contractility (from
acceleration, peak velocity, and left ventricular ejection time (LVET); estimated total cardiac output (from known
correlation between cardiac output and aortic blood flow; amount of stroke volume ejected into the descending aorta;
vascular resistance, as total systemic vascular resistance indexed to the aorta (TSVRa, mean arterial pressure and
flow ratio) and afterload. TED represent a very useful device to monitor cardiovascular performance during the
intraoperative period.

TED guides anesthesiological decision during intraoperative period- After the induction of anaesthesia,
administration of inhalation agents (isoflurane, desflurane, sevoflurane) usually reduce the myocardial contractility
determining hypotension. Left ventricular depression is detected by an increasing ratio of PEP/LVET.
Anesthesiologist experience several advantages by transesophageal echodoppler technique used during anaesthesia
and particularly in high risk patients. The several parameters obtained using the transesophageal echodoppler are
very useful to value the depth of anaesthesia, for managing appropriately patient cardiovascular dysfunction in the
perioperative period and finally on preventing potential dangerous side effects.

Conclusion

The transesophageal echodoppler technique is more than a recent promising device; it requires minimal
technical skill and a wide range of patients may have very important advantages for routinly use of this technique.
Anesthesilogists and critical care physicians may have a strong support for the decision making process in the
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perioperative period and in ICU. The above mentioned technique is not associated with major complications.

However it is important to emphasize that informations obtained by TED should never be interpreted alone but must

be related to the clinical conditions of single patient and his underlying disease process
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Introduction to the topic

Sudden cardiac arrest (SCA), or sudden cardiac death (SCD), is certainly the most
‘dramatic life threatening event to witness and the most challenging and emotional task for
an out-of-hospital emergency medical team. The definition of SCD includes the key
elements of natural, meaning that no traumatic or external causes have occurred; rapid,
because it happens within 1 hour of the onset of acute symptoms; unexpected, if it happens
ina person with severe preexisting disease, but at the moment of the event well stabilized
or improving; unforeseen if SCD occurs in a person without preexisting disease .
Worldwide about 1 in 1000 adults every year has a sudden cardiac arrest in out-of- hospltal
settings. That means 350.000 — 400.000 persons in the United States alone, 60.000 in Italy.
Over 70% of times SCA occurs at home, the remaining 30% in public settings.

In Europe, 40% of all deaths of persons who are 25-74 years old are caused by
cardiovascular diseases, which remain the underlying cause in two-thirds of out-of-hospital
sudden cardiac arrests. In fact, SCD was found to share the same set of usual risk factors
for others cardiovascular acute event and therefore could not be specifically predicted in
the population. Parental history of SCA has been shown to be an independent risk factor
for sudden death in middle-aged men®.

The rates of survival after SCA in out-of-hospital settings vary from less than 10% to 40%
depending, for example, on Emergency Medical Services (EMS) system, on bystanders
CPR, on where the event occurs (urban or rural areas). In Friuli-Venezia Giulia, the north-
east Region where the first Italian epidemiological, prospectwe multicentric study on
cardiac arrest was conducted, this rate was shown to be 6,7%°.
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The American Heart Association (AHA) estimates that implementation of community-
based life-saving emergency cardiac care mechanisms in the United Stated can save
between 100.000 and 200.000 lives every year *

The “Chain of Survival”

The “Chain of Survival” concept was first formulated in 1991, almost ten years ago, and
since then its goal has been improving survival after a cardiac arrest °.

In fact, more people can be saved from death after SCA outside the hospital if a particular
sequence of events take place before the victim reaches the hospital. The “Chain of
Survival” concept emphasizes four “links” associated with survival after SCD,
corresponding each with a set of actions that have to be done as soon as possible. This
sequence is: 1) recognition of early warning signs and activation of the emergency medical
services (EMS) system, 2) basic cardiopulmonary resuscitation (CPR), 3) defibrillation
when indicated and 4) intubation and intravenous administration of medications.

In order to develop strength in each link, separate specialized programs are needed, but all
of the links must be well connected, being a chain only as strong as its most critical link,
which lessens the chance of survival and leads the attempts of a EMS system to poor
results.

The celerity with which the entire sequence occurs depends on several factors, some of
which are difficult to influence. However, the first two — early access and early
cardiopulmonary resuscitation (CPR) — can be improved by educating the public, while
the next two — early defibrillation and early Advanced Cardiac Life Support (ACLS) — may
be influenced by organizing the EMS systems.

The “Utstein Style”

To determine any weak link of the chain, a real comparison is needed among different
systems, but data that they report can not be compared if they are not compatible. The
absence of uniform reporting as far as terms and definitions are concerned and the lack of
standardized language in published investigations about out-of-hospital resuscitation may
conduct to differences in survival rates that can not be explained (differences in EMS
systems organization, in treatment protocols, in the skill levels of personnel, or what?).

A consensus conference was held in 1990 by a task force of the American Heart
Association, the European Resuscitation Council, the Heart and Stroke Foundation of
Canada, and the Australian Resuscitation Council. This task force developed a series of
recommendations known as the “Utstein Style” (from the name of the historic Norwegian
Utstein Abbey were they were first discussed) as a starting point for more effective
exchange of information about out-of-hospital cardiac arrest. The “Utstein Style” includes
a glossary of terms, a template for reporting data from resuscitation studies on cardiac
arrest, definitions for time points and time intervals related to an intervention in a
resuscitation attempt, definitions of clinical items and outcomes that should be included in
reports, and recommendations for the description of how different EMS systems are
organized . Between its publication in 1991 and 1997, fewer than 60% of out-of-hospital
cardiac arrest research articles used the “Utstein Style” ”.
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Pre-hospital care: BLS, early defibrillation and ACLS

With SCA the resuscitation attempt starts when a witness recognize a medical emergency,
such as an unconscious person, and call for help. The next step is starting basic
cardiopulmonary resuscitation, or basic life support (BLS), immediately after a cardiac
arrest is recognized. Timely and skilled CPR not only saves lives, but it saves brains in
survivors ®.

Generally, the provision of patent airways (A), the assurance of adequate ventilation
using correct breathing (B) and efficient chest compression (C) at the earliest time after
collapse, while waiting for assuring a prompt restoration of sinus rhythm with the early use
of defibrillation (D), will further enhance good neurologic outcome.

Best BLS performance can ensure up to 30% of normal blood flow. Tidal volumes of 400
ml to 600 ml through bag-valve-mask ventilation with 100% oxygen are sufficient, while
the new guidelines recommend a chest compression rate of 100/min .

The rationale of early CPR is that, if performed properly, it can add precious minutes to the
time for successful defibrillation by producing enough oxygenated blood flow to the
central nervous system and the myocardium.

In adults, the thythm at the onset of out-of-hospital SCA is commonly ventricular
tachyarrhythmias (85%): pulseless ventricular tachycardia (VT) is more often the initial
dysrhythmia (62%) and this can rapidly evolve in ventricular fibrillation (VF). Therefore
an early defibrillation is the intermediate link between basic and advanced life support
within the “Chain of Survival” and is considered the sin¥1e most important factor for
improving out-of-hospital VEF/VT resuscitation rates'®'"'>>'%'°. The rationale for early
defibrillation is that defibrillation success rate decreases 7-10% during each minute if
defibrillation is not performed in a patient with VF.

Several approaches have been considered in order to achieve a rapid defibrillation.
Technological advances in computer design enabled the engineering of “smart”
defibrillators capable of electronically recognizing VF and advising the rescuer of the need
for a shock. These devices, known as automated external defibrillators (AEDs) are highly
accurate and eliminate the need for training in the complex skill of rthythm recognition.

In order to achieve the earliest possible defibrillation, the International Liaison Committee
on Resuscitation (ILCOR) endorsed in 1997 the concept that in many settings non-medical
individuals should be allowed and encouraged to use AEDs '°. The term “first-responders”
can refer to a large group of public safety employees, including firefighters, police officers,
security officers, lifeguards, airline cabin attendant, railway station and other public
transportation vehicle personnel, and may include persons whose usual occupation or
training does not require responding to emergencies, like volunteers who render first aid
and those assigned to provide first aid at their workplace or in the community, or simply
laypersons who may have a perceived duty to respond to an emergency, better defined as
“community responders”.

Recent development of AEDs uses low-energy biphasic truncated exponential waveform
(adopted for almost two decades in im_;)lantable defibrillators) and allows for smaller,
lighter, less costly, easier to use devices v,
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Public access defibrillation (PAD)'®" is the ultimate goal as a result of this new
technology. This will allow the general public to access and use a defibrillator in rural
communities and in highly populated areas such as office buildings, stadiums, airports,
railway stations, convention centersi hotels and large public assemblies where survival
rates from SCA are lees than 1% *°. If we consider that victims in public places are
generally younger, have fewer symptoms before arrest, are more likely to be in VF, are
more likely to experience witnessed arrest with CPR initiated by a bystander, and thus are
more likely to survive the event’', in the near future we should have an AED hanging on
the wall next to the fire extinguisher %!

In many instances CPR and defibrillation alone fail to achieve or sustain resuscitation.
Endotracheal intubation and intravenous medication are therefore needed to further
improve the chances of survival by promoting the return of spontaneous rhythm and
circulation, and stabilizing the patient during the immediate post-resuscitation period.
Rescuers have to use a simple universal algorithm that recommend a specific sequence to
follow . Cardiac arrest thythms can be divided only into two subsets: VF/pulseless VT
and non-VF/VT, which incorporates both asystole and pulseless electrical activity (PEA).
The only difference in the management is the need for rescuers to perform defibrillation for
patients in VF/VT. Otherwise the actions and the interventions are essentially the same:
CPR, insertion of an intravenous line, tracheal intubation, drugs administration and
correction of reversible causes.

Post-resuscitation management and cerebral protection

A timely occurrence of the events of the “Chain of Survival” is the best warranty we can
offer to a victim after a cardiac arrest not only for a return of spontaneous circulation
(ROSC), but also for a good neurological outcome. '

In fact, as soon as a patient, that suffered a cardiac arrest, regains a spontaneous
circulation, he/she should be transported and admitted to an intensive care facility. All the
currently accepted guidelines stress the opportunities for a very close monitoring of a
resuscitated patient ***°. This is therefore the most appropriate site to offer a
comprehensive monitoring and management to this kind of patients.

Nevertheless, with this choice the intensive care specialist in charge of the patient shall
face the usual dilemma: what shall I do, to give the patient's brain the better chances for a
good recover? Actually the guidelines are quite clear as far as organs other than the brain
are concerned. The ideas are not quite so clear about the cerebral protection issues.

The temporary brain ischaemia after normothermic cardiac arrest longer than 5 minutes,
followed by ROSC with CPR, results in varying degrees of brain damage. But it is during
reperfusion-reoxygenation, which includes production of destructive free radicals?, that
necrosis of vulnerable neurons occurs *’.

Many different physical and pharmacological interventions were suggested in the
management of comatose survivors of a cardiac arrest 2*. All of those interventions were
targeted in preserving brain cell's viability. The sug ested interventions included
barbiturates, glucocorticoids™, calcium-entry blockers™, free-radical scavengers and
many others.
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A recent investigation suggests that mild resuscitative cerebral hypothermia is feasible,
safe and would improve neurological outcome after cardiac arrest *%.

The European Resuscitation Council (ERC) guidelines on cerebral protection and post-
resuscitation care suggest that clinicians should always be cautious using promising new
treatment modalities based on experimental evidence before positive clinical trial are
published in peer-review medical journals 33 Again, the best cerebral protection measure is
to avoid any damage to the brain, providing an optimal CPR by bystanders, coupled with
an early defibrillation and ACLS treatment. This will offer the shortest hypoxia time to the
brain, thus avoiding any major damage at all.

Outcome and cost-effectiveness after cerebral resuscitation

The clinical and socioeconomic importance of cerebral resuscitation is clear, being its chief
goal the return of the patient to his’her pre-arrest level of neurological functions.
Therefore, the evaluation of resuscitation efforts cannot be complete without the
assessment of neurological outcome, as far as quality and duration of life are concerned
3435 The Glasgow-Pittsburgh Outcome Categories have become the most widely used
approach to evaluate the quality of life after successful resuscitation 3 The aim should be
a “good outcome” in terms of CPC 1 (cerebral performance category 1 = normal) or CPC 2
(moderate disability), while it should be prevented long-term survival with “poor
outcome”, i.e., CPC 3 (severe disability but conscious), CPC 4 (coma, persistent vegetative
state), or CPC 5 (brain death or death). _
Furthermore, several studies confirm the futility of transporting cardiac arrest patients who
have never achieved ROSC to emergency departments >, Successful outcomes for these
patients are rare. Nevertheless, a number of systems require emergency personnel to
transport victims with unsuccessful field resuscitation to the emergency department.

In addition, the majority of patients, victims of SCA, in whom ROSC was sustained long
enough to merit admission to an intensive care facility, remain neurologically impaired.
Elaborate efforts at improving survival after SCA may yield only short-term survival and
only after expensive stays in intensive care units, or recovery only to undesirable levels of
neurological function, with enormous emotional and financial costs to the family and
society. In this time of growing demand and shrinking resources, treatment focused on the
care of one patient may result in diversion of care from another with better chances of
survival.

Unfortunately, a balanced assessment of the potential benefits, costs, and risks is often
ignored in favor of a “last chance” dash to the hospital, which involves other substantial
risks, such as high-speed ambulance driving and ignorance of universal blood and body
fluid precautions.

Post-resuscitation myocardial protection

After ROSC has been established, another therapeutic goal should be to secure the
effective pumping function of the heart, with special regard for control of dysrhythmic
events and myocardial failure.
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Post-resuscitation myocardial dysfunction has been shown as one of the major causes of
death following successful resuscitation and hospitalization *>*. Its pathophysiology is not
yet well understood. The ischaemia time is important and may lead, after reperfusion-
reoxygenation, to intracellular calcium overloading with generation of oxygen-derived free
radicals *"*>*. Calcium overload reduces the capability for actin-myosin bridging, thus
reducing myocardial contractility, and impairs mitochondrial function .

The electrical currents generated durialog defibrillation also produce free radical and
increases intramyocardial temperature 4%

The current management of myocardial protection includes optimization of preload and
afterload to assure optimal cardiac output and to reverse heart failure, by increasing
myocardial systolic and diastolic function and thereby the stroke volume. Pharmacologic
agents include inotropic (dobutamine/dopamine), vasopressor (phosphodiesterase
inhibitors) and preload/afterload reducing (nitrates) agents. Immediate life-threatening
arrhythmias are treated with drugs (lidocaine, adenosine), electrical pacing and electrical
cardioversion.

When cardiac output and both systemic and coronary blood flows are reduced, mechanical
ventilation may be of benefit because it allows for sedation, narcosis, and neuromuscular
blockade reduces the energy cost of breathing,

Training and retraining in CPR

CPR training is the most widely supported approach that aims to ensure the performance of
basic CPR by bystanders before ACLS arrives.

Educational and public service programs on Basic Life Support (BLS), that includes the
first two links of the “Chain of Survival”, are traditionally held by institutions such as
American Heart Association (AHA), American Red Cross (ARC), European Resuscitation
Council (ERC), Italian Resuscitation Council (IRC), Italian Red Cross (CRI) and
Universities. Participants in these classes on BLS learn as a first step the warning signs of
an heart attack, how to recognize a victim of SCA and how to quickly call for help.

The above mentioned institutions and the International Liaison Committee on
Resuscitation (ILCOR) have issued worldwide sets of guidelines for BLS and ACLS

training for health care professionals and lay people. Guidelines are the first step in
training, but they often differ without a particular scientific rationale and are based simply
on historical practice; thus, they create unnecessary difficulty in standardizing basic CPR.

It is hoped that removing these differences will at least make BLS training better known

and more uniformly taught throughout the world. Recently has been demonstrated in

Europe a great diversity in the content of the programs for training in CPR, that one could

wonder whether trainers really followed the guidelines /. ,
But is teaching classical CPR-BLS steps A-B-C still valid? This sequence of priority is,

first of all, by consensus rather than on the basis of experimental and clinical evidence.

Provocatively, a recent exgeximental study showed that mechanical ventilation may not be

essential for initial CPR **: this could simplify teaching because lay people would only

need to learn the A-C maneuvers instead of the classical three.
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Oxygen administration itself is usually not mentioned in first aid training, as if it were
potentially dangerous and it were an “advanced” skill.

Furthermore, BLS for lay persons is not appropriate for health care professionals who work
inside a hospital, but is widely taught to hospital staff. As the “Chain of Survival” is
different inside a hospital the sequence of actions should also be different: staff should be
taught to call for the emergency team and to “MOVE” (Monitoring, Oxygen, Venous
Access and ECG) while waiting for help to arrive .

The importance of teaching CPR to those who are most likely to be bystanders at a
cardiopulmonary arrest is clear; these categories of people comprehend family members of
high-risk patients, residents and staff of senmior centers, first responders (paramedics,
firemen, policemen, lifeguards), in-flight and in-terminal attendants, railway station
personnel, security officers and other responsible for public safety.

Maybe less evident is that a good place to start is with doctors themselves *® Health care
professionals (physicians, nurses and paramedics) need more experience in dealing with
CPR and other emergency techniques. It has been shown *“*? that the majority of the
students graduating from medical schools lack an adequate skill to deal with life-
threatening situations. Despite developments by some universities >3 many continue to fail
in providing enough time or attention to training healthcare students in resuscitation * 435,36

Our Department of Anesthesiology and Intensive Care, endorsed by the University of
Trieste School of Medicine, have decided, since last October 1999, to start a traditional
BLS training program tailored for healthcare students and professionals attending our
hospital. In 8 months we have trained 160 persons among residents anesthesiologists,
medical and dental undergraduates, registered nurses. The teaching staff includes
physicians of our Department and trained residents. Our aim is to certificate by training or
retraining all healthcare professionals working in our hospital and final-year medical and
dental students, before to open our free courses to the general public.

But skills of CPR have not to remain of medical domain. Then, especially when we look at
cost-effectiveness, how can we teach groups of people worldwide?

In a number of studies persons report that they obtain much of their information about CPR
from medical TV movies *"°*, :

Traditional CPR training usually reaches young adults who are unlikely to witness a
cardiac arrest 2, Video self-instruction (VSI) is a program designed for training adults
as a combination of practicing on an inexpensive manikin while watching at home an half-
hour videotape without the presence of an instructor or without a textbook. CPR is a
psychomotor skill, whose acquisition depends on practice and repetition  No study
shows that lecturing about physiology, medicine and risk factors improves skill
performance ***¢*% The synchronous practice along with the videotape ensures that
timing and rates are done correctly.

The success of the VSI approach when used in private settings must not imply that the
“practice-as-you-watch” method would be feasible in other settings, such as the classroom,
and for health professionals as well. For example, a recent investigation 87 demonstrated
that medical student with no previous ACLS training, access to a multimedia computer-
interactive ACLS learning system provided immediate education and outcomes similar to
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those of a standard ACLS course, but the performances could be further enhanced with a
short period of hands-on practice.
Another problem is the need for retraining after a given period of time, since the skills that
are not used are rapidly forgotten. Fortunately, few certified CPR providers have to use the
acquired skills, but many will have forgotten if the time comes. In fact, many studies show
that retention of skills decreases significantly shortly after training, sometimes to low
levels, but still above pre-training levels at 6-12 months *S6%70TLT2T34TST6TT o ager
initial manikin practice, repeat should be made every 6-12 months "87280818283.8485
medical personnel not routinely involved in resuscitation lose psychomotor skills as
quickly as lay persons 7. ‘
Emergency Medical Services can be provided by:
* l-tier systems delivering only BLS by emergency medical technicians (EMTs);
* l-tier systems delivering BLS and defibrillation by EMT-Ds (EMTs allowed to
defibrillate;
1-tier systems delivering BLS and ACLS by paramedics, doctor and/or nurses;
2-tier systems delivering BLS by EMTs followed by ACLS by doctors, paramedics
and/or nurses; ‘
* 2-tier systems delivering BLS and defibrillation by EMT-Ds, followed by ACLS by
doctors, paramedics and/or nurses. ‘
In the United States, programs with physicians or nurses on board of ambulances were
abandoned years ago because doctor-manned ambulances were considered an inefficient
use of physician resources. In addition, paramedics can provide the same actions with
comparable effectiveness . ,
In the majority of European countries, doctors are actively employed as part of the first or
the second tier to intervene, on board of mobile coronary care units or on board of doctor-
manned cars, equipped with everything is needed for ACLS, but that can not transport the
patient; in this latter case, the doctor can be employed for an other call, if the clinical
conditions of the first patient are stable.
Physicians-staffed vehicles in Europe may be more cost-effective than they are in the
United States, depending on operating costs, professional salaries, population density and
combined services, such as air rescue. But where a 2-tier system exists, the skill level,
training and equipment of the first responding unit personnel may not permit recognition,
for example, of VF and thus may delay defibrillation, while waiting for the second tier to
arrive.
Best survival rates have been achieved by 2-tiered systems with AED availability in the
first tier, and well trained paramedics or emergency physicians in the second tier ¥’

Legal aspects related to resuscitation and defibrillation

Doctors, nurses and paramedical persons acting in their official role have the obligation
and are expected to be able to perform BLS/ACLS when indicated and in absence of a “do-
not-resuscitate” decision. When performing CPR outside their official place of work, and -
therefore acting as bystanding citizens, health care professionals are expected to move
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within the limitations of the environment and facilities/equipment available to them on the
occasion.

In the US paramedics provide ACLS for out-of-hospital cardiac arrest after receiving 1000
to 3000 hours of training in the classroom and the field, and can provide tracheal
intubation, defibrillation and i.v. medication .

There are no paramedics as such in Europe, where legislation relating to resuscitation and
defibrillation varies greatly, for historical, organizational and political reasons. Throughout
most of Europe, everyone who respond to a cardiac arrest as a member of an emergency
system has an intrinsic duty to pro :de CPR when indicated. Many EMS systems use
ambulance personnel — EMTs or registered nurses — that are sometimes provided with an
extensive training of 400 to 500 hours and are allowed to perform defibrillation and ACLS.
In all European countries, every health professional and everyone who has been trained in
CPR is permitted or at least not forbidden to initiate CPR. In addition, many countries
apply “Good Samaritan” laws relating to CPR to protect lay rescuers who may have a
perceived duty to respond to an emergency, providing they are not guilty of gross
negligence. In other locations, like in Italy, only doctors provide ACLS and are allowed to
defibrillate. Unfortunately, this factor still prevent implementation of early defibrillation
programs by nonphysicians: in fact defibrillation represent the transfer of a medical act —
diagnosis of the rhythm and operation of a defibrillator - into the hands of nonphysicians.
In many other European countries, delegation to nonphysicians of acts which are usually
performed by doctor is permitted if a doctor is not immediately available, or if a doctor is
present. In countries where only paramedics or nonphysicians personnel are present in the
field, implementation of early defibrillation by ambulance personnel has been quickly
accepted, while in countries where a doctor is present in the second or even in the first tear,
such programs have progressed slowly. Therefore, regulatory changes should be advocated
. that allow and expand the use of AEDs by a broader range of responders.

Ethics of resuscitation

Modemn resuscitation techniques have made it possible to bring dead patients back to
life. The numbers of those who have good reasons to thank CPR fortunately rise every day.
But from time to time, if not unsuccessful, CPR may create the ultimate tragedy, the
“human vegetable”, being the heart more tolerant than the brain to hypoxia. In the same
way, another case which has been judged as hopeless may end in restitutio ad integrum.We
all know the guidelines used for “performing” a good CPR. There are still no accepted
guidelines stating when a rescuer can reasonably withhold or withdraw the life support
maneuvers involved in a CPR attempt, and the few available are still drawn in general
terms * Whereas the principle of beneficence® includes preservation of life, restoration of
health, relief of suffering and restoration or maintenance of functions, the principle of
nonmaleficence® implies avoiding anything that could possibly have negative
consequences. Outcome studies show how CPR attempts lead in about 50% of
circumstances to no ROSC, while another 30% die in hospital after admission, in this latter
case merely prolonging the process of dying, and the suffering of the patient and his/her
relatives. Among those who survive, 20-50% suffers from more or less important
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neurological disabilities. The resuscitation attempt should therefore be withheld or
withdrawn when there is no doubt that it would be futile. Our CPR efforts should
obviously never be initiated in patients that show signs of irreversible death, like rigor
mortis, decomposition, decapitation, and dependent lividity. But a treatment should also be
considered futile if it has no benefit, with this benefit depending on the outcome of the
intervention and the probability of that outcome. Thus, we should withhold or withdraw
resuscitation in patients whose vital functions are not maintained despite optimal treatment,
in those who have received the appropriate therapy for adequate time with no ROSC, and
in cases where scientific investigations have without any doubt demonstrated the futility of
resuscitation ***! In particular, as far the decision to terminate resuscitation is concerned,
SCA occurring in remote sites where access to EMS is difficult or impossible has not a
good outcome. Survival is rare if BLS is not provided within 5 minutes of arrest and ACLS
after BLS within 20 minutes of arrest. Asystole that is unresponsive to adrenaline after 15
minutes suggests abandoning resuscitation. Persistent dilated and fixed pupils are usually,
but not invariably, an indication of serious cerebral damage (previous drug therapy has to
be excluded). Prolonged attempt in terminally ill patients is often unsuccessful. In
hypothermic patients resuscitation efforts should be continued for much longer than in
normothermic patients; sedative, hypnotic and narcotic drugs protect the brain from the
effects of hypoxia, remediable precipitating factors have to be considered. Age in itself has
less effect on outcome than the underlying disease of the patients.

On the other hands, health care professionals do not have the right to treat patients without
their informed consent. The patient requiring resuscitation is usually unconscious and has
lost the decision-making capacity, thus the possibility to accept or refuse treatment, in a
circumstance that need an urgent initiation of invasive procedures, for being of any
success.

Do-not-resuscitate (DNR) orders are a way to express ones preferences in advance. These
orders are written by patients when still capable of deciding, or their physicians, with the
intent of withhold resuscitation in case of cardiac arrest. But outside the hospital there is no
or little time to look for such directives, or to verify what relatives are saying. In addition,
in most European countries the legal power of DNR orders is not well defined. At the
moment, for example, in Italy it is mandatory for a physician to do “whatever possible” for
saving the life of a patient if he/she is not capable of expressing his/her informed consent.
And this is the case in all CA cases, whatever the expressed patient’s wishes before the
event! To finish with, medical and ethical decisions are necessary during any step of
resuscitation. While performing CPR outside the hospital the health care workers should
try to get additional information about the pre-arrest status of the patient, his or her
presumed wishes and any other indication which could possibly terminate any attempt of
resuscitation.
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During the past 40 years techniques have developed that can artificially maintain
ventilation and circulation in a body whose brain has irreversibly ceased to function. The
brain is considered to be the center of life because it is closely integrated with vital functions
of the heart and lungs. Death of the patient requires death of the brain. Thus determination
of brain death is required before support of vital functions is withheld or withdrawn. The
interpretation and management of brain death require consideration of the medical facts, the
scope of the laws pertaining to brain death and transplantation, and the ethical problems
presented by each case. Medical interventions require appropriate procedures along legal
guidelines within moral and ethical boundaries. Circulatory arrest is the most common
cause of death, but it will cause death only if it persists long enough for the brain to die.
Irreversible damage of the brain can also arise from primary intracranial lesions. In nearly all
cases, these are supratentorial and damage the brainstem by causing uncal herniation and
tentorial pressure cones. The brainstem may also be irreversibly damaged by primary
brainstem lesions, but this is rare. There are two essential preconditions to diagnose
brainstem death. First, the patient must be in a apnoeic coma i.e., unresponsive and
ventilator-dependent. Second, the cause for the coma is irreversible structural brain damage
due to a disorder which can lead to brain death. Therefore, it is of critical importance that the
physician excludes primary reversible derangements that may manifest as coma, such as
intoxications, hypothermia, endocine and metabolic coma, neuromuscular blocking,
sedative- or anesthetic-induced coma.

The bedside tests for the diagnosis of brainstem death are absent brainstem reflexes and
a disconnection test for apnoea. If the preconditions for testing have been strictly adhered to
and if reversible causes of brainstem dysfunction have been excluded, the demonstration
that the brainstem is not functioning is equivalent to asserting that the loss of function is
irreversible. Abnormal postures, either decortication (with flexed forearms and extended legs)
or decerebration (with extended and hyperpronated forearms and extended legs) likewise
imply alive neurones in the brainstem. If there is a positive response to the oculocephalic
reflex, the brainstem is alive and there is no need to proceed with further testing. This test
should be performed as follows: the physician must get behind the various wires and
intravascular lines to get between the wall and the patient’s head. The physician then holds
the patient’s head between his hands and gently raises the lids with his thumbs. The head is
then rotated first to one side and kept there for three seconds while a close watch is kept on
what happens to the eyes. Then the head is rotated 180 degrees to the opposite direction. In
a fully alert person the eyes will not follow the movement of the head. In the brain dead
individual, the head and eyes will move together into the same direction. In individuals with
damaged cerebral hemispheres and an alive brainstem, the latter may show certain release
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phenomena. In the context of suspected brain death it is easier to perform the test properly if
the patient is disconnected from the respirator for 20-30 seconds. The five brainstem reflexes
should then be tested systematically. There are certain basic requirements: a bright light for
the pupillary responses; an adequate stimulus for the corneal reflexes; and a clear external
auditory canal for caloric nystagmus testing. The loss of response to stimulation, such as
tracheal suctioning, are usually first detected by the nursing staff, but should be confirmed
in the presence of the examining physician. The prescription that there should be no motor
_ response within the cranial nerve distribution on adequate stimulation of any somatic area
means, in practice, that there should be no grimacing in response to painful stimuli applied
either to the trigeminal fields (firm supraorbital pressure) or to the limbs. Such grimacing
implies that contact has been established in the brainstem between impulses coming in
along various sensory pathways and the facial nerve. The side of a pencil firmly pressed down
against the patient’s fingernail by the examiner’s thumb is the ideal way. Pin pricks should
never be used. A body covered with scratches is testimony of an examination carried out with
more enthusiasm than skill. Because the cranial nerve nuclei are so close to each other
testing the brainstem reflexes enables the functional integrity of the brainstem to be tested in
a unique way. However, the ultimate test of brainstem function is the test of apnoea. Apnoea
is established by showing that no respiratory movements occur during disconnection from
the ventilator for long enough to ensure that the PaCO2 rises to a level capable of activating
any respiratory centre neurones that may still be alive. In order to prevent post-
hyperventilation apnoea the PaCO2 at the time of disconnection should be at least 40mmHg.
Additionally, the presence of any form of neuromuscular blockade must be excluded by the
use of a nerve stimulator.

Most of the European countries need confirmation of brain death by ancillary testing.
Testing most commonly includes EEG, evoked potentials and cerebral blood flow studies.
Cerebral blood flow can be evaluated by angiography or by radioisotope studies. An indirect
measure of cerebral blood flow is the blood flow velocity assessed by transcranial Doppler
sonography. This technique allows the non-invasive continuous determination of the arrest
of cerebral circulation and can easily be performed in an ICU-setting. Four-vessel cerebral
angiography with a contrast medium to determine the arrest of the cerebral circulation
became an important confirmatory adjunct to the clinical examination. Problems with this
technique include invasiveness and the possibility of allergic reactions. Cerebral blood flow
studies using radioisotopes have become standard, largely replacing angiography, especially
in the United States. These studies reliably demonstrate the state of cerebral blood flow more
quickly, less invasively, and less expensively than angiography. In some countries of Europe,
such as Austria, the EEG is of primary importance for the determination of brain death.
Shalit and co-workers have shown in 1970 that the EEG was perhaps the best criterion of
brain death. They examined the cerebral metabolic rate of the dying brain with coincident
neurologic and EEG examination. The last sign of brain function to disappear was electrical
activity. However, the EEG must be carried out with religious adherence to the details of
technical recording,.

The concept of brain death is variably accepted throughout the world. Medical definition,

legal statutes, and religious beliefs do not always converge; the differences have significant
impact on transplantation.
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Donors are usually young, previously healthy individuals, who have suffered
irreversible brain injury resulting in brain death. Cerebral trauma and subaracnoid
hemorrhage account for up to 85% of brain death causes. However, due to the dramatic
mismatch between organ demand and supply the general suitability criteria have been
‘weakened. Nowadays we are frequently confronted with patients of older age and with
considerable concomitant diseases, who are chosen as organ donors. Appreciation of
donor problems is crucial to effective donor maintenance. The organs from a single donor
may be distributed to as many as fifteen recipients. Common problems in the care of the
~organ donor include hypotension (72%), arrhythmias (65%), central diabetes insipidus
(79%), pulmonary injury (39%), hypothermia (50%), electrolyte abnormalities (75%), and
coagulopathies (5%).

Hemodynamic Derangement:

Brain death results in the breakdown of effective central neurohumoral regulatory
mechanisms. Therefore, cardiac death occurs despite maximum intensive care treatment
in 80% of patients within 48-72 hours after brain death has been diagnosed. Possible
causes of hypotension include hypovolemia, myocardial depression, loss of sympathetic
tone, and endocrine disturbances. Causes of hypovolemia include preceding therapeutic
dehydration to treat intracranial hypertension (e.g., mannitol infusions), incomplete
resuscitation after trauma and hemorrhage, inadequate of essential and third space fluid
losses, uncontrolled diabetes insipidus, osmotic diuresis induced by hyperglycemia, or
systemically administered radio contrast dyes. Myocardial depressijon appears to be a
significant cause of hypotension due to myocardial injury following brain death. This may
be caused by myocardial ischemia resulting from an extreme endogenous Vasopressor
release during the phase of cerebral herniation. The acute increase in right and left
ventricular afterload and wall stress may not adequately be compensated by an increase
in coronary arterial blood flow. Endocrine disturbances include a reduction in free T3 and
cortisol causing disruption of mitchondrial function, leading to lactate acidosis and
eventually cardiac and peripheral circulatory failure. Atrial and ventricular arrhythmias
and changes in ST-segments and T-waves may be observed quite frequently and may be
caused by electrolyte disturbances (potassium, magnesium), or myocardial ischemia.
The therapy of hemodynamic disorders of brain dead idividuals includes the restoration
of intravascular volume, careful administration of catecholamines, and replacement of
electrolyte losses. The therapeutic goals are mean arterial blood pressure of 60 mmHg,
heart rate between 50 and 110 beats/minute. however, the treatment regimen has to be
orientated towards the choice of organs that will be harvested (e.g., fluid overload is to be
avoided in case of lung donation).
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Respiratory Problems:

Intrapulmonary shunting requiring invasive mechanical respiratory support (high
positive endexpiratory pressure, high inspiratory oxygen fraction, prone positioning) can
be attributed to aspiration, pulmonary contusion, neurogenic pulmonary edema,
pneumonia, and atelectasis.

Hypothermia:

Due to the damage of the thermal regulatory center in the hypothalamus body
temperature usually decreases progressively in brain dead patients. Although a mild
degree of hypothermia may be beneficial for organ preservation, side effects, such as
disturbed acid-base balance, arrhythmias, and coagulopathies will lead to further
problems in donor intensive care management. Therefore, therapeutic interventions to
maintain a core temperature >35.0°C using convective and conductive warming, as well
as fluid warming systems are strongly recommended.

Coagulopathies:

A bleeding diathesis may be activated by the release of tissue thromboplastin and
plasminogen activators from the ischemic and necrotic brain tissue. Disseminated
intravascular coagulation occurs in up to 90% of patients with lethal head injuries.

The intensive care management of the organ donor is a relatively unappreciated task.
However, optimization of physiologic variables and state of the art treatment of
concomitant problems is of pivotal importance with regard to the providing best quality
of donated organs.
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Electroencephalogram (EEG) has entered the operating theatres during the last decade.
The improved data processing technology allows the anaesthesiologist to follow paperless
digital EEG either in time domain or frequency domain. Intraoperative EEG monitoring has
two different indications. The traditional main application was to monitor the well being of
neurons and to warn about cerebral ischaemia in high-risk operations. Lately, also
monitoring the drug effect of anaesthetics has become more popular. Several attempts, with
limited success, have been made to measure the depth of anaesthesia with processed EEG
variables. Different anaesthetics have various effects on EEG, and most of the suggested
variables have not been robust enough for use with all drugs and drug combinations. In many
cases attempts to correlate EEG with purposeful movement in response to surgery have
failed.

Bispectral EEG Index (developed by Aspects Inc., MA, USA) was designed to analyze the
information of spontaneous EEG, hidden in both linear and non-linear behaviour, and to
calculate and compress such information into an index that reflects the state of
anaesthetized brain. After collecting and analysing large amount of intraoperative data, the
early version of BIS was built to predict moving response for surgery (). Although it was
possible to predict patients response by using a strictly standardised anaesthetic technique,
it soon became clear that certain BIS level does not predict movement with all different
anaesthetics, nor does it predict haemodynamic response or even a change in the level of
consciousness. Instead, BIS measures the hypnotic component of the anaesthesia - as long
as hypnotics are used.

An excellent review of EEG signal processing, also with a reference to BIS, is published
elsewhere (). Very shortly, BIS is calculated from filtered 2-sec epochs of EEG. Both time
domain features, like burst suppression (representing deep anaesthesia) and frequency
domain features (BetaRatio) are calculated. Bispectral analysis is added to these two, and the
resulting BIS Index in a specially weighted combination of the three subparameters. BIS
Index gives a number between 0 and 100; values above 90 represent awake state and values
below 40 indicate unnecessarily deep hypnosis. Values 40-60 represent adequate hypnotic
state (no awareness, no memory formation, relatively fast recovery after anaesthesia). This
level of BIS can be tuned by changing the delivery rate of the hypnotic used to maintain the
anaesthetic state. With BIS values below 70, the probablhty of explicit memory processing is
low, regardless of what hypnotic is used.

BIS monitoring has been in use in our hospital since 1997. During the last two years, a vast
majority of general anaesthesias have been performed under BIS monitoring. Our
experiences have been mostly positive. It has been relatively easy to teach the
anaesthesiologists and nurse anaesthesiologists to use and understand BIS. It is now
accepted that by monitoring the hypnotic effect, all components of anaesthesia can be
controlled easier. The patients seem to recover earlier, with less postoperative nausea and
vomiting, although the home-readiness does not change (). The consumption of anaesthetics
decreased in our institution (). These results, however, are not consistent among all research
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centres (), but are probably dependent on the anaesthesia practices used before introducing
BIS.

The problems that we have had with BIS can be compressed into five short questions:

How can I know where to hook these electrodes? The newest version of BIS monitor comes
with one single adhesive strip electrode, which is easy to place on patients forehead. Earlier
version came with 5 separate electrodes, but that model is not in market in Europe any more.

BIS is below 40, and the patient moves. Why? Moving response is not a sign of
consciousness. BIS value 40 does not necessitate motor stability. The patient is probably
unconscious and suffering from pain.

BIS is high (>80) although the anaesthetic concentration is adequate. Whats wrong? The
anaesthetic requirements may vary between individuals. Best way to know patients needs is
to monitor cortical function. Sometimes high frontal EMG (due to painful stimulus) increases
BIS values. ‘

BIS decreases after giving neuromuscular blocking agents. Is it anything more than justa
monitor of muscle relaxation? Frontal EMG interferes BIS values, because the signal is
collected from frontal region. EMG artifact is not easy to filter away. Besides, there is a lot of
information in frontal EMG, mostly regarding the analgesic state. If BIS value is incorrect, it
usually is too high, mostly due to frontal EMG activity.

Signal quality is low. What can I do? Sometimes pressing the ground electrode helps. The
strip electrode is sensitive for drying. We have successfully improved signal quality by
dropping water on the jelly electrode spots of the strip.

In addition to these frequently asked questions, we have had some sporadic cases where
BIS have not worked appropriately. One alcoholic patient kept talking during anaesthetic
induction until BIS levels 30-40. Her arguments, however, were more or less nonsense talk,
and nobody tested if she could understand verbal commands or not. In another patient of
advanced age, during emergence from anaesthesia the amplitude of EEG decreased below
EEG suppression detection level; thus the BIS value decreased to 20ies during emergence.
This low EEG amplitude syndrome is known to interfere BIS in some rare cases. Most
problems with BIS are easy to understand with basic knowledge of EEG signal processing,
which, however, is not included in the education of anaesthesiologists.

Unlike some other improvements in monitoring technology, BIS has been adapted for daily
use in our hospital. It improves the anaesthesia practice, when it is understood as a measure
of hypnotic component. Attempts to use BIS as a predictor of motor or autonomic (in)stability
are most probably doomed to fail.
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Traditionally, the depth of anaesthesia is understood as a 1-dimensional scale, where
patients consciousness disappears before gaining unresponsiveness for surgery, and
haemodynamic collapse is a measure of too deep anaesthesia. Immobility during surgery has
been a golden standard for adequacy of anaesthesia. It is used for determination of minimal
alveolar concentration (MAC) (), which is the modern measure of anaesthetic potency, when
volatiles are compared to each other. The unitary anaesthesia theory (Meyer-Overton rule)
also utilises moving response when presenting the correlation between lipid solubility and
anaesthetic potency.

Motor stability for surgery indeed was a cornerstone of adequate anaesthesia in the early
days of anaesthesiology, when only one single inhaled anaesthetic - either chloroform or
ether - was used. It is a practical measure of anaesthetic depth as long as the patient is
breathing spontaneously; i.e., no neuromuscular blocking agents are used. In most
anaesthesias, however, this is not the case. Instead, we use hypnotics to ensure
unconsciousness, analgesics to control autonomic nervous system stability, and
neuromuscular blocking agents to control motor stability. Thus, overwhelming use of
neuromuscular blockades may lead for unintentional awareness, when the hypnotic
component of anaesthesia is not strong enough, although the patient surely does not move.
On the other hand, motor activity of the patient does not usually denote awareness, although
most surgeons seem to think so. Therefore, we have to reconsider the whole issue of
anaesthetic depth. Better measures are certainly needed. : -

Instead of simply thinking about the depth of anaesthesia, we should understand the
anaesthetic state as a complex situation, where several parallel features are only partially
connected. Consciousness is a cortical phenomenon. It can be present without any motor
activity, like with the use of neuromuscular blocking agents, or in locked-in syndrome. All
other signs of anaesthetic depth are subcortical. Motor activity is originally a spinal reflex. It
does not necessitate functioning cortex. Rampil et al. showed in 1993 that MAC (that is,
concentration of inhaled anaesthetic sufficient to block movement during painful stimulus in
50% of experimental animals or patients) for isoflurane does not change after total removal of
brain tissue in rats (). Therefore, it is not expected that moving response for surgery is
associated with consciousness. Instead, direct effect on spinal motor neurons may play a role
(). Moving response for surgery is a measure of inadequate analgesia, not a measure of
inadequate hypnotic state, i.e. consciousness. Sympathetic activity (increase in heart rate or
blood pressure, tearing, sweating etc.) is much more often a sign of inadequate analgesia
than a sign of consciousness. To make the picture even more blurred, sympathetic activity is
also seen without either consciousness or pain (, , ). By following heart rate, blood pressure,
tearing and motor activity of the patient - as we usually do - we are generally better aware of
the patients analgesic state than the hypnotic state. In fact, we usually do not measure the
hypnotic component at all, because practical tools to measure hypnosis have not been
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available. Instead, we use subcortical measures to guess patients cortical state
(consciousness). The anaesthesiologist should monitor both the cortical state
(consciousness) and subcortical state (haemodynamic, motor and endocrine stability). The
mechanisms of memory formation, consciousness and perception of pain are not fully
understood, and all these phenomena cannot be explained with one single unitary
anaesthesia theory.

Measuring the consciousness of a paralysed patient under surgery is the last big challenge
of modern anaesthesiology. Recent neurophysiological advantages in processing
spontaneous EEG, like bispectral EEG analysis, and auditory evoked potential, have raised
a welcome discussion of what is actually monitored and how the monitoring should be
improved. With these novel measures of hypnotic state it is possible to demonstrate the
difference between cortical (consciousness) and subcortical (haemodynamics, movement)
components of anaesthesia. The target of anaesthesia is stability of the patient. The meaning
of stability needs to be determined individually for each patient. In some cases, even a
combination of analgesia, anxiolysis and amnesia may be preferable to cortical stability
(unconsciousness) (). In all cases, however, the anaesthesiologist has to be aware of what he
is doing.

All components of adequate anaesthesia (hypnosis, analgesia, and muscle relaxation) can
be measured with modern monitoring facilities. The hypnotic component is best monitored
with measures of cortical activity (EEG or auditory evoked potential). The level of analgesia
can be estimated with haemodynamic profile, frontal EMG or heart rate variability (HRV). The
density of neuromuscular blockade is monitored with peripheral nerve stimulator, which
gives an idea of neuromuscular transmission (NMT). A simplified graph of the effects of
various drugs on the components of anaesthesia, and the effects of those components on
measuring modalities, is presented in Figure 1.

‘A patient scheduled for general anaesthesia expects unconsciousness during the
procedure. Unintentional awareness, although rarely, still occurs, and the consequences
may be life long psychiatric problems (, ). On the other hand, there is an increasing demand
for shorter postoperative recovery times, and that necessitates the optimisation of
anaesthetic medication, as well. Anaesthesia personnel is nowadays not only expected to
provide safe anaesthesias with sufficient hypnotic component, but to improve the quality of
treatment by keeping in mind a favourable recovery profile of the patient. The variety of
anaesthetic effects arouse from different parts of central nervous system. Instead of treating
the depth of anaesthesia, we are taking care of our patient as a whole and meeting her/his
individual needs. Understanding the whole picture of anaesthesia adequacy monitoring will
make us even better experts in our profession.

EMBED PowerPoint.Slide.8

Figure 1: The effect of anaesthetics and adjuvants on patients state, and the monitoring of
anaesthetic components. Bold arrows target to primary effects, other arrows point to
secundary effects. EEG: electroencephalogram. AEP: auditory evoked potential. HR: heart
rate. BP: blood pressure. HRV: heart rate variability. Frontal EMG: tonic muscle activity of m.
frontalis, measured with surface electrodes on forehead. NMT: neuromuscular transmission.
MAC: minimal alveolar concentration (a population measure).
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MAINTAINING ANAESTHESIA WITH INHALATION AGENTS
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A high proportion of the operative procedures which are performed are of short-to-intermediate
duration. These present the challenge of ensuring a brief interval from the start of induction until the
patient is ready for surgery, while facilitating operating room turnover between patients with rapid
recovery. In many societies, such patients are usually day cases, requiring good quality recovery
accompanied by excellent pain relief and without adverse events such as postoperative nausea and
vomiting (PONV). Recovery may be facilitated by the choice of short-acting anaesthetic drugs. In addition,
and at least as important, these drugs should be carefully titrated to ensure that sufficient anaesthesia is
delivered for surgery but that patients are not too deeply anaesthetised, delaying recovery. In addition,
adjuvant drugs which may delay recovery, increase PONV, or increase the risk of awareness in the presence
of light anaesthesia should be avoided.

The three basic choices for general anaesthesia are the traditional approach of an intravenous (i.v.)
induction followed by an inhaled anaesthetic for maintenance, induction and maintenance by i.v.
anaesthesia or, more recently, inhalation induction and maintenance. Of the i.v. drugs, propofol has the
most suitable properties for short-duration anaesthesia. Of the inhalation agents, insoluble drugs like
sevoflurane and desflurane are obvious choices. '

Initial experience of i.v. anaesthesia with propofol suggested that recovery was improved compared to
traditional i.v. induction-inhalation maintenance techniques. However, thiopentone was generally the
induction agent in most of these early comparator groups. In fact, the improved recovery was primarily
related to the substitution of propofol for thiopentone for induction rather than to the use of propofol during
maintenance [1]. When propofol is used for induction of anaesthesia, recovery is little different irrespective
of whether anaesthesia is maintained with propofol or inhaled anaesthetics [1]. Indeed, the newer, less
soluble inhaled anaesthetics may result in more rapid early awakening than propofol anaesthesia,
especially when they are also used for induction [2-4].

As well as the apparent lack of more rapid recovery following propofol anaesthesia, it is also difficult to
control the depth of anaesthesia with this technique. The complex pharmacokinetics of propofol require the
delivery rate to be adjusted frequently in order to maintain a constant plasma level. There is also wide
variation in patient responses to a given plasma concentration, and clinical signs are a less useful guide to
anaesthetic depth than with volatile anaesthetics. Intraoperative conditions with propofol, while better
than those achieved with etomidate, were inferior to when anaesthesia was maintained with isoflurane [5].
It is also difficult to prevent intraoperative movement with propofol. For example, the incidence of
purposeful movement during propofol anaesthesia was 63%, compared to 7-23% with inhalation-based
techniques [6]. Even when propofol was delivered by target-controlled infusion (TCI), which can make the
delivery process easier, intraoperative movement still occurred in 55% of patients [4]. In addition,
awakening after propofol TCI was slower compared to inhalation induction and maintenance with
sevoflurane [4]. It is of course possible to prevent intraoperative movement with propofol by the use of
neuromuscular blocking drugs. However, this eliminates a vital warning sign of inadequate anaesthesia
and will dramatically increase the risk of intraoperative awareness, especially when anaesthesia is
deliberately being titrated to the lowest possible level. In addition, the patient’s spontaneous ventilatory
rate and pattern provide useful clinical monitors of anaesthetic «depth», signs which are lost in the presence
of neuromuscular block.

Opioid analgesics may also reduce movement with propofol. It must be remembered that these drugs
are analgesics and not hypnotics; awareness is possible if the hypnotic component is reduced too much.
Again, with opioids, the respiratory rate and pattern may be lost as monitors and other signs of inadequate
anaesthesia may be masked. Intraoperative awareness has been reported with propofol-remifentanil [7] in
the presence of stable haemodynamic signs. Awareness due to failed drug delivery may also occur with i.v.
anaesthesia; agent monitoring protects against this occurrence with inhaled anaesthetics.

As well as suppressing intraoperative movement to a greater degree than i.v. anaesthetics, inhalation
agents also provide a useful degree of muscle relaxation. This will generally be sufficient for the majority of
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short-to-intermediate duration procedures, including hernia repair. This beneficial property allows the
considerable hazards of neuromuscular blocking drugs and «eversal» agents to be avoided. Spontaneous
ventilation is maintained, usually through a laryngeal mask, although tracheal intubation may also be
facilitated with deep inhalation anaesthesia [8, 9]. Even for more extensive operations, such as laparotomy,
the muscle relaxing properties of 1nhalat10n anaesthetics can permit the use of substantially reduced doses
of neuromuscular blocking drugs.

Inhalation anaesthetics also control the intraoperative response to surgery better than i.v. hypnotics.
This allows the use of opioids to be reduced or even avoided, postoperative analgesia being provided with
NSAIDs and local anaesthesia. In addition to the hazards of opioids mentioned earlier, the use of even
modest doses of, for example fentanyl, can significantly increase PONV [10]. Intraoperative control is
facilitated by anaesthetics of low solubility. These allow anaesthesia to be both deepened and lightened
quickly. Rapid deepening also requires an anaesthetic which is well-tolerated. Although very insoluble,
sudden increases in the concentration of desflurane result in an exaggerated haemodynamic response [11],
limiting its usefulness in this capacity. In contrast, rapid increases in sevoflurane concentration are well-
tolerated [12]. Indeed, a very fast response can be achieved by delivering an «nhaled bolus», produced by
opening the sevoflurane vapouriser to its maximum setting of 8% for 30-60 seconds.

A further refinement of inhalation anaesthesia is to use the beneficial properties of sevoflurane for
inhalation induction. This technique is well-tolerated [3], maintains spontaneous ventilation, eliminates
the transition from i.v. induction to inhalation maintenance, thereby ensuring deep anaesthesia at the
start of surgery, yet results in more rapid awakening at the completion of brief procedures. In addition to
these significant clinical benefits, this approach is also the most efficient (and therefore the least expenswe)
way of delivering inhalation anaesthesia [13].

REFERENCES

1. Smith I, White PF, Nathanson M, Gouldson R. Propofol: An update on its clinical use.
Anesthesiology 1994;81:1005-1043.

2. Van Hemelrijck J, Smith I, White PF. Use of desflurane for outpatient anesthesia: A comparison
with propofol and nitrous oxide. Anesthesiology 1991;75:197-203.

3. Thwaites A, Edmends S, Smith I. Inhalation induction with sevoflurane: A double-blind comparison
with propofol. British Journal of Anaesthesia 1997;78:356-361.

4. Smith I, Thwaites AJ. Target-controlled propofol vs. sevoflurane: A double-blind, randomised
comparison in day-case anaesthesia. Anaesthesia 1999;54:745-752.

5. DeGrood PMRM, Harbers JBM, Van Egmond J, Crul JF. Anaesthesia for laparoscopy. A comparison
of five techniques including propofol, etomidate, thiopentone and isoflurane. Anaesthesia
1987;42:815-823. ‘

6. Smith I, Ashworth J. Evaluation of desflurane anesthesia in spontaneously-breathing outpatients
(abstract). Anesthesiology 1997;87:A6.

7.  Ogilvy AJ. Awareness during total intravenous anaesthesia with propofol and remifentanil (letter).
Anaesthesia 1998;53:308.

8. Thwaites AJ, Smith 1. A double blind comparison of sevoflurane vs propofol and mivacurium for
tracheal intubation in day case wisdom tooth extraction (abstract). British Journal of Anaesthesia
1998;80:A36.

9. Thwaites AJ, Edmends S, Tomlinson AA, Kendall JB, Smith I. Double-blind comparison of
sevoflurane vs propofol and succinylcholine for tracheal intubation in children. British Journal of
Anaesthesia 1999;83:410-414.

10. Shakir AAK, Ramachandra V, Hasan MA. Day surgery postoperative nausea and vomiting at home
related to peroperative fentanyl. Journal of One-day Surgery 1997;6(3):10-11.

11. Weiskopf RB, Moore MA, Eger EI, II, Noorani M, McKay L, Chortkoff B, Hart PS, Damask M. Rapid
increase in desflurane concentration is associated with greater transient cardiovascular stimulation than
with rapid increase in isoflurane concentration in humans. Anesthesiology 1994;80:1035-1045.

12. Ebert TJ, Muzi M, Lopatka CW. Neurocirculatory responses to sevoflurane in humans. A
comparison to desflurane. Anesthesiology 1995;83:88-95.

~13. Smith I, Johnson IT. Inhalation induction with sevoflurane reduces maintenance anesthetic costs
(abstract). Anesthesiology 1998;89:A39.

169



loTopIK!} Avadpopr} otV AvoAynoia -
Avaioénoia amé Thv 10€Tia Tou '40 HEXP! KI auTrj Tou '70

IQANNHE M. KAZAMIAZ
Xeipoupyds

NoBoxdivn - AiBépag - XAwpo@oppia - XAwpioixo AiBiAIo

Acv 6a ava@epBoUpE O€ TIOAD TraNIEC ETTOXEG, agpoU Jev EXOULE Jwaoeg
TTPOCWTTIKEG HapTUpiEG, ATTO TA péoa TTrou xpnoigotroiodcav TOTE I TNV
TrpayuaroTToinon Siapopou BaputnTog XEIPOUPYIKEG gmeppaoeig, o€ 6,1 a-
(QOPOUCE TN "vapkworn”.

H etriteugn Tou £idoug TG VAPKWOEWS Yia TNV kdes repitrTwar, Arav
otnv emAoyn Tou xeipoupyou, Tou pévou dAAWaTE uTrEUBUVOoU BI° OTI NOEAE
ouppel, agoy dev UTIMPXE 167 N €15IKOTNTA TOU avaiodnaioAdyou.

H emAoyr fiTav ouvdapmon Tou gidoug TNG ETTEURACEWS alAd kat TNG
KATAOTACEWC TNG UYEIQg TwY SIaQOpwV JWTIKWY cucTNUATWY TOU aoBevoug,
av dnAadri 6a prropouce va XpnoipoTIoNBEl N TomKﬁ 510 VORoKaivng avaA-

ynoia, TTou ATO KaI N TTAé0V aKivduvn i N YEVIKA "vapxwor)" HE TNV xprion ai-
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8£po¢ 1} xAwpogoppiou fi xAwplolxou aiBuliou, TTou &ixav kai KATroiov Kiv-

Suvo yia Tov aoBevrj.

Tupudmnveg paokeg - Mdoka Obredan
" Q¢ unxavika péoa XPnoIHoTrolodoav CUPHATIVEG MAOKEG ME ETTIKAAU-

wn yadng, Me evoTdAagn Tou avaiodnTikol e1° auTrig Kard TPOTTo EUTTEIPIKG 1y
N pdoka Obredan Trou eixe ) Suvarémta adpdg puBuicewg TNG TTOCOTNTOG
TOU XOopnyoupévou aiBépog.

AcQaAWG, N HEOKA auTr UTTHpEe O TTPOTTOUTTOC TWV WETETTEITA EQEU-
PEGEVTWYV HNXaVIKWY Héowy, yia va egehixBolv kai autd ora oridepa xpnol-
MOTTOIOUHEVA HEXP! KAl NAEKTPOVIKA.

‘Hoav TTOAAG Ta HEIOVEKTANATA OTa APXIKWE XpNnoidoTrololpeva uéoa
(uGokeg) agou Sev uTpXE N SuvardTnTa eAéyxou TNG XOPNYOUHEVNG TTOCO-
TNTOC TOU avaiodnTIKOU, KAt TPOTTO £0TW OTOIXEIWWDN GTTWG TTPoavapépOnKe
non. |

Oa avagpepBoUue Mo KATW O€ HEPIKA avéxkdota cupPduara kard Tn
vapKwaon e Ta TITNTIKA aépia, kai GAAa avaiodnTikd péoa, mou dpwg, €€ 6-
owv yvwpifoupe Bev utmpe kavéva amoAuTws SuouevéC oupBdv yia Tov a-
GOevnj.

Agou Aoirév, w¢ yvwatdyv, dev utrfipxav 161e £181IKOi avaiocBnotoAdyol,
0 HOVOG UTTEUBUVOC YIa TNV TTPAYHATOTTOINCN HIAC XEIPOUPYIKAG £TTEURAOE-
wg, oupepIAauBavopévng QUGIKA Kal TN avaAynaoiag - avaioénoiag Tou a-
0BevoUg ald kai GANG HETEYXEIPNTIKAG TTOPEIAG 1170 0 XeIPOUPYOC.

Napkwrai

Av e€aipeBei n payuarotroinon emepRacEwy UTTO TOTTIKA avaAynaoia
Sia voBokadivng, Trou yivoTav Quaikd atré Tov idio Xeipoupyo, yia GAEG TIC AA-
AEG TTEPITITWOEIG XpnoInoTIoioucav BonodnTiKa AToHA TOU XEIPOUPYEIOU OTTWC
m.X. TNV AdeAgr Mpoiotauévn autol, KATTolov GAAG VOOOKOWO autol Kal
OTNV KaAUTEPN TTEPITTTWON KATTOIOV ATTO TOUG EIBIKEUGMEVOUG 1IaTpoUC, UTTd
TNV améAutn euBadvn Tou Xeipoupvou.
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To yeyovég auTth, dnAadf Tng KaBNHEPIVAG ouVEPYQOTiag Xeipoupyou
Kot "vapkwrpiag” adeAQric, dnpioupyouoe Hid TTOAU OTEVH} OXEON HETAgU
Toug, agou frav GuVUQAOHEVN Kal E TNV gmTuxr diegaywyn piag ;yxaxpﬁ-
OEWG.

Q&AW VA TIOTEUW TIWG N KaAf auth ouvepyacia ouvexigBnke akoun
KQl JETA TRV TTapoucia Twv avaiotnoloAdywy, agoy 0 OTOXOG Kal Twv duo
OUVTEAECTWOV Eivan évag Kai 0 auTég. |

O@eiloupe va OPOAOYNOOUHE 611 KaONUEPIVE avakaAUuTITovTav Kal Tre-
PICCOTEPO TTOAUTTAOKQ HNXAVIKA Kal TIVG NAEKTPOVIKA péoa. Ta péoa aurd
' joav akpiBECTEPA HEV OE UTTOAOYIOHOUS ETIOUUNTWV XEIPIOHWY aAAG gixav
Kal £xouv TN SuvartéTnTa eAEyXou TNG XopnyAoewg Tng avaykaiag yia my KG-
8¢ TepirTwon SocoAoyiag Tou oKeudoparog, WOTE Va EEOUDETEPWVOVTAI KO-
1d 10 AvOpWTTIVWG 6uvdrév, oupBauara amd utrép ) urodoooloyia.

s1n Sexaetia Tou '40 Kai OTIG APXES ‘TOU '50, T0 OUVOAO TWV XPNOIMO-
TTOIOUPEVWV HNXAVIKWY KAl QaPHAKEUTIKWY HESWV yia TNV eTTiTeEUEN avaiabn-
aiac - avakynoiag, dev £pBave kav ge apiBpo aurév' TwV SaKTUAWY Twy dUo
XEIPWV.

ATé TNV oAokAripwon Tng Sexaetiag Tou '50 kal péxpl orjHepa eival
vopi{w SUOKOAO va KaTAyPAWE! KAVEIG, diaxpovikd, Ta 6ca avrtikaréotnoav
Tov qifépa Kal TO XAWPOPOPHIO WG ETHONG Kal TIC TPWTOYOVES HAoKeg
Obredan k.4.

XpNOIUOTIOIOUHEVO TTPOCWINIKG _

A¢ ava@epBolue 5w ot pEPIKA QT Ta TPOOWTTA TTOU EXPNOIKO-
TTOI00VTO Yia TN XOPAYNON "VapKWOEWS" oTIG Tro Trdvw TepidSoug oe Nogo-
kopeia ABnvwv kal Oegaalovikng, 6trwg nTav n Mapiva kai o Kwortag ato
401 =N kai n Bérra Mpoiotapévn Xeipoupyeiou Tou Anpotikou Noookopgiou
Oeoaalovikng, eviy aTo 424 IN fioav o Mavayidtng kai N MnAitoa kai pera-
yevéaTEPQ N aBeAPry ATTOOTOAOTTOUAOU.

Nepiypagn] TEPIOTATIKWY
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Z1n S1a3pOUA TNG TTEPIYPAPIG TwV PECWY TTOU EXPNOIKOTIOIOUVTO TOTE
yla 1 xopAynon avaloencl’ag_ WG Kai TWy EI0IKWY VAPKWTUWV OTTWG QuToi TTOU
Tpoava@épbnkav Ba avapepBolpe ot evBiagépovTa Kard T yvwun pag eidi-

KA TrepiaTaTiKd 6TTWwe auTd o KATW.

XAwpioUyo AifuAio
Ze pIa TTEPITTTWON XOPNYHoews xAwplouxou aiBuliou oto Noookopeio

Kikkic yia Tnv e€aywyn dvuxog peydAou daktiAou TTod6¢ "vapkwTAg” riTav
T6TE ﬁsmspoerr']g @oirnTA¢ NG larpikig, Xeipoupyds o Op¢av6g. H umrvwon
TOU aoBevoUc We To TTpoavagepBév avaiobnTikd ATo oTiypiaia, PE TNV EOTAA-
Aagn pePIKWY povo oTayévwy, HEow Hiag TTROXEIPNG HAoKAG e ydda.

EuBU¢ pe Tnv e€aywyr} Tou dvuxog Kal TNV atropdkpuvorn) Tng HAoKag
€K TOU OTOMATOG TOU aoBevols, autdg ETTAVEUPE TG AIOBROEIC TOU aTTOAUTWG
kai 6x1 Hévo. Kard 1t Sidpkeia, TNg emMBECEWS Tou Tpaduarog Tou SakTUAoU
amrd Tov XEIpoupyod, 0 acBevric ApXIoE va pag agnyeitar éva Ovelpo Trou &ide
Kard tnyv utrvwor, Tou éTrwg eitrape ATo oriyuiaia. H Sidpkeia Tng apriynong
KpATtnoe ePiTrou 5 AeTTTa.

AUTO TO yeyovdg AABe va emBeBaiwoel Tov wibo TTou Ioxuel 11 To 6-

VEIPO BIapKEl GTIVIAIa.

NepioTanko pe aifépa

Avacpspépame aKkOMN edw otn xprion aiBépa e v pdoka Obredan
oto Anpotiké Noookopeio ©@eocoalovikng, otn dekastia Tou '50.

H Trepitrrwon agopoloe £Akog oTopdyou pe xeipoupyd Tov Kadnyntr
MioipAdyAou kai "vapkwrpia” tTnv ASEA®R) Tou Xeipoupyeiou BéTTa.

YT’ 6yn TTwg ot OAEG QUTEG TIG TTEPITITWOEIC TTOU XpnoidoTToiolaay
Tov Qifépa kai Ta AAAQ TITNTIKG aépla TTPONYEITO n TTPovAPKWON Tou aoBe-
voUg HE TNV EVOOMUIKA XoprAynon Hop®ivng - OKOTTGAapivNG.

Me tn xprion Tng ouokeung Obredan dpxioe n vapkwon tou agBevoug

Kal ot cuvéxeia n eréuBacn. Me tn Bidvoign Tou TepITovaiou eyéveTo EUTTG-
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TIOIG ME VOBOKaiVR TWV OUMTTABNTIKWY OTEAEXWV TNG TTEPIOXNAG, O GAAEG Be
TEPMTTWOEIG Kal HETAgy Twv 500 QUMWY Tou HECEVTEPIOU.

ASYyw TEXVIKWV BUTXEPEIIV N gyXeipnon TTapeTeiveTo, OTTIOTE O XEl-
poupyog avieAPen én KGTm Sev TrAyaive KaAa WE Tr vapkwon. Tautoxpévws
GKOUOE KATToI0 BGpUBO aTTd TNV TTEPIOXN TNG KEPAANG Tou acBevoug. Orav
pooemadnoe va del T oupBaiver EUEIVE LE TO OTOUA avoiktd. Ti gixe ouppsi ;
H vapkwrpia Bérra exoipdro “rou KaAoU Kaipou" €Tri TNG KEPAANG TOU XEl-
POUPYOUHEVOU.

Auto ouvépn Si6Ti amrd T pdoka Obredan, SiEx€ETO OTO EYYUG TTEPI-
BaMov kavr] TTooéTng AIBEPOG Kai O oTroiog ETTEQEPE TO TTpOavaPePBEV a-
TroTéAeopa. BeBaiwg, dev UTMPSE Kavéva SUoGpeCTO WE TOoV agBevr, avTiOE-
TwG o Kabnynrrig trou Ao amoAuta WoXPAILoG, £KAVE Kal XIOUHOP HE TO
oupBdv yia va pnv arroBappdvei T VapKWIpIa.

H aduvapia Twv HNXavnEAaTwy Tng ETTOXNG sszng va diaogaAifouv TN
XOPAYNOoN TWV TITATIKWY aepiwv pévo otov aocBevry, eixe éva kaénuepivéd
oxebov aroTéAeapa.

AxivBuvec EMTTGOEIC amd Ta TINTKG aépia
OAO TO TTPOCWTTIKO TOU XEIPOUPYEIOU EI0ETIVEE IKAVA TOoOTNTA TWV
XPNOIHOTIOIOUHEVIIV avaIoBNTIKWYV agpiwv Kai Kupiwg Tou aiBépog.
Etrak6AouBo autou Atav, 6Tav HETA TO TTéPag Tou XEIPOUpyEiou ava-
XWPOUCE yia TIG OIKiEG TOU XPNOILOTIOIIVTAG Ta AEWPOpEia TG ypappng, a-
@ou Quoikd dev utripxe kavéva IBIWTIKG PECO, TOTE, MONIG éutraive O auTd
g€ednAouTo Suagopia aro To gmBaTikd Koo, xwpic BEBaia AMa SduodpeaTa

srrak6Aouda.

Tiuri ka1 avayvapion Tou EpYOU TwV "vVapKWTWV"

Mpo TNG HETATITWOEWS TWV TTPOAVAPEPBEVTWY TIaAQILV HECWY XOPN-
YAOEWS "VaPKWOEWS" KaTd TPOTTOV EUTTEIPIKOV OTA ORHEPOV XpnoigoTroloy-
MEVO HNXaVIKG Ka PAPHAKEUTIKE ToladTa, Ba TIPETTEl Va aTToSWOoOoUHE fov £~
AGYIOTO @OPO TIUAC HE avayvwpion Kai ToU £0VOU TWV TTPAKTIKWY KUPIWC VO-
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OOKOHWY - "VOPKWTWV" TTOU pE KiVBUVO ak6un kai TG TTPOCWTTIKAG TOUG U-
~ yeiag BonBoloav kUPIOAEKTIKA TOUg xsxpoupvdﬁg otV Tpaygaromoinan aA-
Aorte uMng BapUTtnNTag XEIPOUPYIKWYV ETTEHRACEWV.

Me v Trapoéo TOU XpOvou n Tapouadia Tng m:vmea)\ng BeAriwoe v
OAn €IKGVA TOU XEIPOUPYEIOU WE TNV QTTONAKPUVON KUPIWG TOU aiBEPOC V) N
voBokaivn Trapépeive oTabepn oTa XEPIA TOU XEIPOUpPYOU.

Npwro1 Avaio8nocioAéyol

H avaAnyn ev tw petagl Tou épyou Tou "vapkwrol" oTn SeKasTia Tou
‘30 a1d TOUG TTPWTOUG EKTTAIBEUBEVTES IaTPOUC OTNV AvaioBnaioloyia, eTré-
Pepe ooBapn avarpotr} NG Ang eikévag Tou Xeipoupyeiou, pe aTroTéAeopa
Ox1 pévo Tn duvardTnTa TTPAYUATOTTOINCEWY ETENRACEWY TTOIKIANG BapuTtn-
Tag aAAd kai To TTio onpavTiké 6T atiAAage Toug XeIpoupyolc amd Vv Tpo-
owTTiKA uBUVN £TTi TNG avaiednaiag Tou agBevolc.

O1 avaiobnaiohéyor amé 161 avéAaBav, Tnv TrapakoAouénon Twv
TTPOG EYXEIPNON ACBEVWIV TTPOEYXEIPNTIKWG GAAG KaI WETE aTTé QUTH HEXPI Kal
Tou BaAduou voonAeiag.

Kai Ta pev ammAd mepioTarikd odnyolvTo aToug koivouc 8aAdpoug vo-
onAcgiag, duwg auTé HE kdTrola BapuTnra, 6TTwe peydAeg AatrapoTopiec, Bw-
PAKOTOHEG K.&. 08nyouvTo g BaAGUOUG HIag f BUO KAIVWY.

Yworumwdeig 0GAauol "evrankic” voonAsiag

O1 Bakapoi autoi 1} aopovwoeg 6TTwe ouvneilape va TOUG QTTOKQ-
AoUpe, ppovridape va Bpiokovral SiTAa oto Mpageio e AdeA@ric Noooks-
HOU 1 aKdun Kai Kovrd oTo SwpdTio Tou Enuepetovrog NG XEIPOUPYIKAG
KAIVIKAG, TIDOKEILEVOU va £XOUV WIa OTEVOTEPN TTapakoAoudnorn.

Me dAAa AGyia eixe TTpoKUWE! N avaykaidTNTAC pIaS £0TwW agToixeiwdoug
Hovadog voonAeiag HETEYXEIPNTIKAG Ba Aéyape Twv TPWTWY NUEPWYV, TToU
olyd otyd egotrAioBnke kan pe BuvatdTnTa XopnyHRoEwe oguybvou, uéow @o-
PNTWV peyGAwV OBIiSwy. Xpovikwe ToTroBeTouvVTal oT0 TENOG TG 10eTiag Tou
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- '60 pe TV évapgn KOpBIOXEIPOUPYIKWY Kal VEUPOXEIPOUPYIKWYV KUPIWG ETTEU-

Baoewv.

Néa unyavikd @apuaKeuTIKd yéoa
Tnv idia ekeivn epiodo, peE apxr} améd 1o TENOG TNG dexaceriag Tou '50,
e@odidodnkav 1a NooOKOpEIa HE pnxavrpara avaiodnoiag, HE PopNTEG oBi-

5eC oEuyOVOou Kal TIpWTOEEIdiou KaBWC Kal E QVaTIVEUTTrpEG TUTTOU Bird.

NevroddAn, Npwroteibio Alwrou, Koupdpio

Mrropei TOTE va unv EiXape arreukTaia cupBduarta amd authv TadTnVy
TNV avaiocénaoia - vapkwon |.je Ta TITATIKG QéPIa AAAG Kai TNV TTPWTN Trepiodo
XPNOILOTTOINOEWS TNG TTevTOBGANG, GHWG UTMPEaV TTEPITITWOEIS Bapéwv -
TIEPBAOEWY YEVOHEVWY EV HEOW evig O)\IV-GI}JIKOI’J f} TPQUHATIKOU OOK, Xupig
va éxoupe Tnv Suvarétnra gykaipou SiayvWOEWg Kal TIPOANTITIKAG QVTIHETW-
mong Kai Tavra Tadta utrd Tnv QTTOKAEIOTIKA EUBUVN TOU XEIPOUpYOU. |

©a ava@epBolpe Twpa ato 424 Z.N., Stav &v Tw HETAgU EiXE TTPOOTE-
Bei oTnV PapéTpa TWV avaiocBnOIoAGYwWV HETA TV TTEVTOBAAN kai TO Mpwrto-
£eidio Tou AJWTOU, XOPNYOUUEVO HE kérroia avahoyia pe to Oguydvo, éva
mpog 800 (1 AZwTo, 2 0EUY6VO). Exopny&ito eTriong Kai 10 Koupapio.

Te KATTOIO OTIYHA HIAG XEIPOUPYIKAG ETTEUBACEWC, O Xeipoupyog Mkid-
Aag, Trou &ixe, wg TPoeAEXBN BN kal TNV guBuvn TN avaiodbnaiag, TTap” GAo
611 nf ASEAQr] ATTOGTOAOTTOUAOU H6Nig ixe AdBel To Xpioua TNG £10IKA exTral-
Seupévng otnv avaiobnoia, ot NOGOKOWEIO TWV ABNvWy, TTapaTipnoE Jia
£kBNAN Kuavwor Tou acBevoug aAAG Kai TOU QiaTog Tou XElpoupyikou Tredi-
ou. |

T€ £PWTNOT TOU TTPOG TNV adeAPR - VapKWTpIa TTWG eival 0 aoBevig,

Tipe TNV GUECT ATTEVTNOT TNG OT! "gival TTOAD KaAG" K. ApxiaTpe.
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H eutreipia Tou dpwg Tov 0dAynoe otV aueon TapéuBact) Tou He TNV
atmropdxkpuven TN Hdokag atrd 1o ardua Tou aoBevoug, HeE To iBlo Tou TO Xé-
p1, SiakéTrTovTag QUOIKA fnv gyxeipnon, HE akapiaio amroTéAegua, TNV Kartd
KuploAegia Bidoworn Tou e TNV eTTavoguydvworn Hovo atrd Tov EAeUBepo aé-
pa. Ti gixe cupBei emi Tou Trpokeipévou ; "AlamoTwonke A@Bo¢ otn ouvde-
oHoAoyia Tou cwAriva TTpwTogeidiou kal 0§UyOvou TOU OIKEIOU PNXaviiHaTog
HE Tig 0o oBideg. AtrotéAeopa va AauBdver SirAagia ToodTnTa TTPWTOEEIDI-
ou amo gkeivn Tou oguyévou.

AuTO €yIVE Q@OpPHr}, KaToTV QUECWV evepyeiwv Tou Noookopeiou, va
SiagopotroinBouv of diatopég Twy BAABIdWY Twv GUVBETIKWY CWARVWY, W-
OTE va NV Uttap&el TTapdpoiog Kiviuvog yia 1o HEAAOV, yia dAa ta ZTpaTiwrTi-
- k@& Noookopeia Tng Xwpag.

MNpwTol avaignoioAdyoi o1 ZTpaTiwTIKoi
Ex Twv Tpwrwy avaioincioAdywv oTov TOTTO HAG KATAYPAPOvVTQI Ol

ZrpamiwTikoi larpoi ekraideuBévreg atn MeydAn Bperavia kai o1 o1roiol oTn
cuvéxeia dnuiovpynoav ekTraideuTikry ouada otnv ABriva dmou egemraideucay
epESpouc 1aTpolc kar Agiwparikoug A/N, TIG TeAeuTaieg wg BonBoug avaigdn-
O10AGYOu.

AANOI s&snmésﬁéncav oto Noookopeio Tou EpuBpol Zraupou Aon-
vwy kKabwe kal oto NIMTZ, dareBévrec kupiwg ota dUo eraﬁwnxd Noco-
Kougia ABnvwy Kal @ecoalovikng.

H TpooBrKkn Twy TPOavaPePBEVTWV VEWY UNXAVIKWY KAl PapUAKEUTI-
KWV HECWYV KATEOTNOAV EQIKTH TNV TTPAYHATOTTOINCT avBpwTToowTnpiwy &-

TEMRACEWY HE OO0V TO SuVATOV OAIYOTEPWY QTTEUKTAIWY CUMBANATWY.

Eu@ivn Xeipoupyol - AvaiodnoioAéyou

H aAdyiotn xprion OpWS PAPHAKEUTIKWY OKEUACKHATWY, KUPIWG atré
Tov ‘EAANva, trou "KaAUTITETQI" KAl Q1T TNV AVUTTAPKTN OXETIKA VOHOoBEeTia,
dnuiolpynae euaioBnrotroinpéva droua, arAepyik@ 6TTwg cuvnBietal va ta

AELIE, KAl TQ OTTOIQ GE KATTOIA CGTIVUA 1ATOIKAC avavKaIOTNTAC EKSNAWVOUV LE-
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TEYXEIPNTIKWG 1} akOHN Kal kard Tn Sidpkeia TNG eyxeiprioewg TTaboAoyikr ka-
1doTaon Térola akOun kai he Suapevry katangn.

AuoTuxwg, TOTE, 6n}\06r‘] TTPO TNE TTapougiag Twv avaigonoioAdywy, o
TTPWTOG Trou eKAAEiTO va Swoel Adyov yia 10 oupBav fiT0 0 XeIPOUpYOC.

ZAKEPA O KUPIOG "UTTAITIOG" HIBG QVTIOTOIXOU KATAOTAGEWS Eival TTAEOV
o AvaioBnoioAdyog, pe OAa 6oa yVWOTA KAl dyvwoTa TTou akoAouBolv pia
Térola TrepitrTwor). Exw tn yvwpn 6m 10 KGBe cupBdv, Ba TTPETTEl va avTipe-
TWTTdETal JE KATTOI0 EUPUTEPO TIVEUHA OX1 HOVO aTTd TNV IQTPIKI] OIKOYEVEIQ EV
vével alAG kan atré T AloiknTikr) Kai AIkaoTIKr e§ouoia Trou KaAeitan va AaBel
Béon.

Aev Trpétrel va evroTrileTai n épeuva POVO OTOUG AUECA CUHHETEXOVTAG
Beparrovrag 1atpolc aAAG va AapBdveral, Kard KuploAegia, ooBapd utr oywn
Kal TO €iB0G TNG XEIPOUPYIKAG ETTEURATEWS, N Bidpkeia autig, n ev yével Bio-
TraBoAoyia Tou ardpou KaBwg kal n Tuxév SiatmioToupévn euaiobnaia autou
ot KATroI0 £i00¢ PapHaKeuTIKOU okeudaparTog, Tou 6Aa autd Ba ptropoucav
va £xouv ETTEVEPYROEI aBpoIoTIKG 1] KaTd pévag yia Tnv ekdrjdwon Tou aTreu-

KTaiou.

MrTwg T0 iBlo Sev GUVERN Kal pE TNV TTEVIKIAAIVN TTou aTrd oWTPAG
avBpwTwv éyive TEAIKd duvdoTtng Twy, K autd amd tTnv aldyioTn xprion g
até Toug 15ioug, epripnv Twy IaTpwy. Kal 6°auTtég TIG TIEPITTTWOEIG Ol EVBUVEG

atrodidovral TTdAI oTOUG 1aTPOUG.

NoBokdivn 10 1o Xprioiuo avaAynriko

Kaipdg va avagepBoupe oto o akivdbuvo T1oTmKO avaAyntikd avai-
- glnTikd TN voBokaivn TTou To XpnoidoTtroioloav ol XEIPOUpYoi, oTnv idia Tre-
piodo pe TNV Xprion aIBépog, Ot TTEPITTTWOEIS MIKPAG Kal HEoaiag BapuTtnrag
OTTWG OKWANKOEIDITIBES, KAAEG, BIAPOPES BEPUATIKEG KUOTEIS K. Q.

ESW 6uwe a&ilel va avapepBoupe gt eyxeipnon XIVOKOKKOU KUGTEWC

TTveUHOvVOg OE OTpaTiTn Ut TOmiK avaAynaoia pe voBokaivn. Orav eidape
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oTo Trpdypappa 6T n eyxeipnon Ba eTpayuaToTToIEiTO ME TOTTIKA Sev TOAMA-
oape va pwrigoupe Tov Xeipoupyd Apxiarpo MkidAa "ro yiari". ,

Eixape T yviopn 61 emeidni o ev Abyw xeipoupy6e Exave gupeia xprion
NG vopokaivng, maTéwape 6T To kave yia BIBakTIKOUG KUpiwg Adyoug agou
N KUOTIG £KEITO TEAEIWG TrEPIPEPEIOKA TOU TTVEUOVOC.

‘Eto1 perd v eutrérion dia voBoka’fvng Tou BEpHATog Kal TWv AOITWY
UTTOKEINEVWV OTPWHATWY Tou NuIBwpakiou, kai Tnv TPAYHATOTTOINGN TNG TO-
HAG ToU, aTrekdAUYE TNV EEWTEPIKA KAWa TNC KUOTEWG, OTTOTE HE TNV aTrayWw-
YA TWV TTAEUPWV KAl TIPOGEKTIKY TOWA TNC KAWac TTPOEKANON Kard KupioAegia
TOKETAG NG KUOTEWS UOTEPA QIO TrapayyeAia Tou X€ipoupyou Trpog Tov a-
06evri va Brigel paAakd Kal CUVEXWC. _

- YTr" 6yn 61 ka8’ 6Ao 10 BIGOTNUA O XEIPOUPYOC EUTTOTIZE ME voBokai-
vn Ta avrigToixa pecoTTAelpia velpa, EXOPNyETo B¢ oguybvo otov acBevri
Héow TNG atTAfg ekeivng pdokag. Toviletar evraula N CUVEXNG TTapouaia a-
SeA@ric TTapd v Ke@aAr} Tou agBevolg n oTroia eixe TNV QTOCTOAR va Tov
amracxoAel (araoxoAncioBeparreia). H 6An WeTeyxepnTiKe TTopeia Tou aoBe-
vouUg uTrpge OHaAn.

Opydvwon Tunudarwy Avaio8noioAoyiac

Ev 1w peragy or avaioBnoioAdyor TTou eykareotdenoav ota didpopa
Noookopeia, petal Twv oTroiwy kai Ta ETpaTiWTIKG, OTTwWG kal oTo 424 IN
OTTOU dpXICav Va OPYaVWVOUV Ta avdAoya Tufpara yia Tnv evaoknon g
véag TAéOV €i8IkéTNTAg, TTPOUNBEUGHEVOI KAl HE TA YVWOTA yIa TNV gmoxn
HNXavikd péoa Kal Ta avdAoya QapUAKEUTIKA OKeudopaTa. Tauroxpdvwcg,
TTPoéRaivay Kai gtV EKTTAIGEUON TTPOCWTTIKOU £€ QUTOU TOU XEIPOUPYEIOU wg
BonBwv Toug.

OAa autd TrpoodeuTikd kupiwg atré Tn dekactia Tou '50 HE KOpUQWaoN
autn Tou '60.

Kai evy 6Aa gixav eToinacBei kal To XEIPOUPYEID A&iToupyoUoE TTAEOV
HE Avean TTPOG MEYIoTN avakoUQIoT TWV XEIPOUPYWV KUpiwe AABE To TTio a-
TTPOBAETTTO YeyovdG yia va katadeigel T ag £XOUE Ki QuTO UTIGWN KaTd TNV
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dcxncn NG 1IATPIKNS OTTWG Aée ouvriBwg 61, éva kai éva dev kdvouv Travro-
- 1€ Avo.

Y& KATTOIa XPOVIK| OTIYH i KMoV o€ aKp|Bw¢ ouyKekpipévn, Kupia-
kr}, Md&iog Tou 1967 wpa 11 1.J. TTpooeKopiotn oTo 424 N pe utrnpeciakd
14 g XwpoguAaknig autotpauparioBeig atov Buwpaka XwpoguAakag. 10
mpoavAio Tou Noookopeiou 61rou ToTroBéTnoav TOV Tpauparia e gopeiou o.
epnuepelwv E@. AvButriarpog Tov egfitace, UaAAov oAU adpd xai agou
SietrioTwoe TNV EAAEYn oQUYHOU ka1 avaTrvorig Kai eTTnpeacBeic atrd 1o Ka-
TAAEUKO Xpwa Tou BEpUATOg Tou, oav To CIvOOVI EITTE E UYPWHEVN TN QwvA
KAVOVTa¢ TaUTOXPOVWE Kai Jia kivnon pe 1o Xépi Seixvovrag v Trepioxiv
Triow aTré Ta Hayeipeia "aTo VEKPOTOEID".

Tnv idia akpIBwG oTIyHr cuvéRn éva TpayparTikd "Savua”.

O tpaupariag Trou dkouce Tn AEEn avaoT|Kwoe TO KEPAAI Tou Kai TTPo-
QepE HE TPAYIKO TPOTTO "yiaTpé {w akéun'.

NapeA®dn apéowg amd Tbug TTAPEUPIOKOHEVOUG Kal 0BnynobnKe aTo
onTikG Xeipoupyeio vy v 15ia oty Kai TG aTrd guTUXr) CUYKUpIa, Ei-
ORPXETO HE TO auTokivaTd Tou 0 Xeipoupydg Tou Noookopeiou yia TN cuvni-
opévn KUpIakaTikn TTIOKEWr} TOU OTOUG OOBEVEIG, UETA TOV EKKANCIQCHO TOU.

Evnpspu')enke apéowe atrd Toug AoITToUS EUPIOKOUEVOUG OTO TTpoau-
Ao TTEPI TOU YEYOVOTOC TNG HETAPOPAG TOU TpauuaTia.

O xeipoupyd¢ BIETOTWOE AuECWS TNV TTPAYHATI EAAEIWPN CQUYHOU Kal
atrougia eugavoug avatmvong wg eTriong Kai To Tpaupa Sia TupoBoiou 6-
TTAOU apéowg kATWOEV TNG OnAri¢ Tou apioTePoU pacTol. AIETTIOTWOE ETTIONG
TAfPN apBAGTATG TOU apioTepoU nuiBwpakiou ac@aiéoTara améd my UTrap-
&n aipoBwpakog.

Aev utpxav TrepiBwpia avapovﬁg‘mg agigewg Tou avaiodnaoioAdyou,
K. Marradétroulou, o otroiog eiSotroidnke ev Tw peTagy.

Xwpig T Afjyn Kavevog aTroAUTWS PETPOU aonyiag - avrionyiag kai o
Xelpoupyd¢ ATTWE TO HE TO TTOUKAMIOAK! TOU TTPAYHATOTTOINCE TNV Tom aTo
apioTEPO NUIBWPAKIO, XWPIC UOIKAG Kai T XPNOoIHoTToiNoN £oTW vopokaivng
TOTHKWE a®oU idn o TPauMATIac EUPIOKETO O KATAOTAON OOK.
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H duecog kai urd Ta0Iv £§0d0¢ aipaTog ek Tou NuIBwpakiou Eixe wg
aTmoTéAeOHa TNV akapiaia Tou sTraVacpopc’x Twv c(pﬁﬁewv Kal TWV QVATIVEUCTI-
KWV KIVIoEWV HE Evapgn Kai TN emavagopds Tou XpupaTog Tou dépuartoc.

Ev Tw peTagu pe Tnv gykatdotaon Xopnynoewg o§uv6\)ou KQi TWV Ev-
SopAEBIov uypwyv, £9Baoe kal 0 AvaioBnoioAdyog yia va eTaKoAOUBraEl hn
Kavovikr) TTAéov xgipoupyikn Siadikaoia xwpi¢ va pnbﬁps GE AETTTOMEPN TTE-
pPIyPaPA. | ,

Oa avagépoupe povo 6T UTIPEE TPWOIG Tou Hyokapdiou Kar’ ega-
TIToévn KaBwg Kal Tou TIVEUHOVOG.

MeTa TiIg OXETIKEG TTAPOXETEUCEIG KAl TNV eVUSATWON Kal TN Xoprynon
aiyarog n 6An Tropeia UTTHPEE aTTdAUTA IKAVOTTOINTIK XWPIS ATTOAUTWE Kap-
pia emriTAOKN.

O Tpaupariag eowen acPaiwg eAéw Oeou Kai Hovo.

BéBaia kai To TrepioTaTikd auté odnyrBnke oTnV "atTouGvwon” GTTWC
Aéyaue 101E TOV BAAapo voonAeiag EIBIKWY TTEPIOTATIKWY, TTPOKEIMEVOU va
€xel KaAUTEPN TrapakoAoudnon kad” 6Ao 1o 24wpo TG0 amé TNV adeAony Y-
Tmpeoiag 600 ka1 amé Tov Epnuepedovra larpd. |

Xpeialetan va AexOci edw 811 TreploadTepo xapoUpevog amd GAoug riTo
0 Epnuepedwv AvBuTtiatpog TTou evw eixe atro@avOei 0T eTTPOKEITO TTEPI VE-
KPOU, 0 upnAdg Tévog TS Quwvri¢ Tov apuUTTVICE TOV Tpauparia yia va diaocw-
Bei TeAIKA.

EmriAoyog

K\eivovtag 10 0BOITOPIKG QUT WE TNV TTPOCTIAOEId TTAPOUCIATEWC
OTOIXENDBWE £0TW TNG EIKGVAG TTOU ETTIKPATOUCE OTOV KUKAO TOU XEIPOUPYEI-
ou avaplpvﬁoxopdl He oefaopd TPog Toug AIBACKAAOUC HOU TTOU EVETTVEU-
cav oe‘ 6A\oug pag TTe TNV ayarn TPWTA TPOG TOV TTACXOVTA CUVAVBpWTTO
GAAG KQI TNV avayvwpion TNG TTPOCPOPAS KAl TOU TEAEUTAIOU VOTOKAHOU Kai

NG ADEAPRC Xanpoupveiou.
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Amé v Avaiodnoioloyia tng Néag Yopkng otnv Avaiodnoioloyia tng
Osooalovikng: 1960-1990.
Zraupog TootobdAng AvaioBnoioAdyog

Kupieg kar Kupioi Z0vedpol!

Eipai iDiaitepa eutuxi¢ Kal TTOAU CUYKIVIIMEVOG TTOU HOU KAVATE TNV TIUA Kal
Hou BWwaoare TNV gUKaipia wg avalgbnoloAdyog AGAANG yevidg va aTTeuBuvBw ot
6Aoug €64 Toug oUyXPOVOUC VEOUS avaioBnaioAdyoug Kai va avagepBw otnv
e€ENEN TG AvaloBnaoloAoyiag atrd TIG TTPWTES NMEPES TNG YEVVNONG TNS TNV
TOAN pag. ZAuepa xapn oe gag n AvaiobnaioAoyia kal n Evrarikry Ogparreia
Bpiokovtal og {nAeutd emmiTredo avdmTugng kai Tpoddou.

Exouv Trepdocel apkeTEG DEKAETIEG ATTO TOTE TTOU N AvaioBnoioAoyia €kave
BeINd-0eIAd ta Tpwra TG Pripara. H dekaeria Tou 50 Bewpeitar aTaBUGC
opbonuo yia tnv AvaioBnoioAoyia. Quudual fHouv VEOS yIaTpoC oTo AdikO
Noookopeio 161€, orjpepa ITTTTOKPATEID, AOKOUMEVOS GTNV XEIPOUPYIKH.

Hrav avoign tou 54 6tav ABe o TPWTog avaiodbnaioAdyog oTnv TTOAN NG
Ocooalovikng, o agipvnoTog BayyéAng AvayvwoTOTTOUAOG, O 0TT0iog ATaV Kal
Kahdg TraBoAdyog, mravemmioTnuiakdg, ekmaideuleic otic H.M.A. AkolouBnoe
METG ammé Aiyo n kupia PiAn-Nacoalidou exmaideuBeioa oto  Mapial.
AxoAouBnoav kar dAAoI avaiaBnaioAdyol atrd 10 eEwTePIKO Kal atrd Tnv ABrjva
TTOU TTPONYEITO TNG Ococalovikng éva e duo XpOvIa g€ QUTWV TOV TOMEQ.

Ta TpoBAfjuaTa TTOU AVTIMETWTTIZAV O TTPWTOI avaigbnoioAdyor fitav TToAAG
AOyw eAAgipews Kal TNG UAIKOTEXVIKNC UTTOSOPAC OTa voookopeia. Hrav
UTTOXPEWMEVO! VO HETAPEPOUV TA WNXavhpara tTng avaiobnoiag, Tic ofideg
oguyovou kai  NO kai kapia @opd Kai pNXEvnua avappoQroEws amo
VOOOKOWEIO O£ VOOOKOWEIO Kat atrd KAIVIKE) O& KAIVIKE.

levvdral elAoya 10 £PWTNHA TTWGE YIVETAV N avaioBnaia TTpIv TOV £PXOMO TWV
avaioBnoioAdywyv. Tov. TrpwTo Adyo péxpl TOTE, TOV gixav Ol XEIPOUPYOi, Ol
otroiol éKavav OAEG TIG ETEUPAOCEIS e TOTTIKA avaioOnoia, XpNoILOTTOIVTAG
Novocaine. ¢ TmepimTwoeg de evOOKOIAIOKWY eTrepBdocwy ékavav block
OTTAAXVIKWV VEUpwyv, etriong pe Novocaine, éxi TTAVTOTE P ETTITUXIQ, WE TOV
aoBevi va TTovdel, va UTTOQEPEI Kal TNV EyXEIpnon va yivetan Suoxepn).

Ze TIEPITITWOEIG O O1TOU UTTTipXE EvDeIgn yeviKNG avaioBnaiag, diditepa 6Tav
ETTPOKEITO VIO HIKPOUG aOBOeVEIG, N «vapKwon», OTTWE AeydTav TOTE, yivéTav pe
QiBEpa aTrd VAPKWTEG 1 VOPKWTPIEG, OUVIHBWC EEEIBIKEUUEVEC VOOOKOWEG, WE
amAn pdoka pe otaydveg aiBépa, i e &8Ik CUCKEUR QiBépoc, TNV PAoKa
Oberdan. Hrav pia cuokeur] pe Pdoka, oTo PETOANKS TUAMA TNG oTroiag
ToroBetolviav 0 aiBépag, o de aokdg ouvhBwg nTav QTIaYpEVOC OTTd
oupodboyxo kUoTn peydhou {wou. H mapatipnon Tou aokoU amd PEPOUS TG
VapKwTpIag gixe MeydAn onpacia. O Kavovikog pubudg NG avatvorc Kai To
g0POG TNG MNTAV ONMUAVTIKGG yia TOV TIPOCBIOPIONG Tou RBdABoug TNC
avaiobnaoiag.

Zav vEOG yIaTPOG AOKOUUEVOG OTN XEIPOUPYIKN EiXa TNV EuKaipia Kal TV
UTTOXPEWOT VA TTEPACW Kal aTTdé TO OTAdI0 TOU VAPKWTH KaI €701 €ixa Kail TNV
TTPWTN Hou eTTaQr) KeE Tnv AvaioBnoioloyia.

H AvaioBnoioloyia kai n latpikr yevikd Bev riTav QVeTITUYUEVEG OTNV XWpa
Hag aAAG kai 0°6An Tnv Eupwdtrn petd to TEAOg Tou 2° MayKoopiou TroAépou.

O1 poveg xwpeg TTou eixav T161E €va OXETIKA uwnAé emmimedo avamTugng
" larpikrg ATav o1 okavBivaBikES xwpeg, 1IBaitepa N Zoundia. IMa 1o Ayw autd
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TToAAOi yiatpoi arré v EupwTrn kai atr'éAo Tov uTTéAoITTo KOO0 Cuvéppeav
ong H.IL.A. o otroieg eBewpolvro 6TTwG Kai -orfjuepa n MnTPOTToAn TNG
EMOTAMNG, QUOIKA Kai TN laTpikAg.

‘Eto1 honrév To Mdprio Tou 56 dgnoa to Adiké Nocokopeio yia Tic H.MN.A.

‘Ekava 1o TrpWwTo TTpoTTapackeuacTIkG £1o¢ o’éva yeviké Noookoueio (Flower
Hospital) oto Toledo, Ohio. Merd eixa Tnv eukaipia va kdvw TV doknor) uou
omv AvaioBnoiodoyia ot éva mavemotnuiakd Noookopueio, oto Einstein
College of Medicine tng Néag Yopknc.

Klpiol ZuvadeAgol, oto onueio auté BEAw va Toviow o1 Ta étn 57, 58, kai 59
ATav onuavtika yia tnv Avaicénoioloyia kai TV KapBIOXEIpoupyiKry OTIC
H.IN.A. Ta pev Tnv AvaioBnoioAoyia yiati XpnoipoTroInénke yia Tpwrn ¢opd 1o
Fluothane(traprixbn otnv AyyAia 10 1957), yeviké avaioBnTiké e TTOAAG
TTAcoveKTAATa £vavT Twv GAAWV YEVIKWY &V Xprion avaiodnTikwy. ETiong n
évapgn xpriong Tng emokAnpidiou avaicbnoiag frav onuavtikr TTpocBrikn
oTnv oTeAexiaia avaioBnoia.

Ma 8¢ Tnv KapBioxeipoupyikr} n etrépBacn avoIXTrig Kapdide We £EWoWHATIKA
KUKAOQoOpia rftav  TTpwroTroplakry Kol dvoife  véoug opifovtec  oTnv
Kapdiayylakn xelpoupyikr} apyotepa.

Metda To épag Tng eidikéTNTAag Hou eixa TNV eukalpia kai T duvardTtnra va
£pyacOw wg AvaioBnoioAdyog oe éva Meviké Noookopeio 1o Mumee Valley
Hospital ato Toledo yia 3 % é1n, 70 omoio oTa péoa Tng Sekastiag Tou 60 £yive
Mavemotnpiokd Noookopeio,

Ztn Ocooalovikry eméoTpewa Tov OKTWRpPIo Tou 62 @épovrac paldi Jou To
Tpwro Bird kai o Tpwro Ambu, 6mTwg, €miong, KAl éva  PRXAvANO
avaiobnoiag ye ouokeur) Fluothane.

Tnv emoxy ekeivn 10 pévo Noookopeio Trou  KaAUTTTOvIav — QTrd
avaioOnoioAdyoug fitav to AXENMA. Ekei epyalérav kai 0 agigvnoTog ZTTupog
Makprig, o otiog peTd aTd Bpaxeia TTapapovh OTO VOOOKOUEIO ETTECTPEYE OTO
Massachusetts General Hospital yia va eTravéABel apyorepa.

Me tnv xprion Tou Fluothane wg véou yevikol avaioBnrikol B866nke upia
wonon yevikd oTtnv xeipoupyikn. I1diaitepa Boridnoe amv Kapdioxeipoupyikn,
OtTTou dpxioav HETA amd UHIKPO Xpovikd Bidotnua  emePPACEIC avoIXTAG
kapdidgc oto Noookopeio Noonudtwy Owpakog, oruepa MatravikoAdou, He
TpwWTOTTépO TOV atipvnoto egaipeto Bwpakoxeipoupyd TOV  ABavdoio
OIKOVONGTTOUAD Kal XEIPIOTH TNG EEWOWHATIKNAG avtAiag Tov xeipoupyod Mérpo
Kahakwva.

H xprion Tou Fluothane ouvéBaAe emiong kai otV avdamrTugn Tng
TaiBoxeipoupyikrg, TNS QPA, opBaApoAoyiag Kat TTAAOTIKAG XEIPOUPYIKIAG.

Ira péoa TnG Sexaeriag Tou 60, o0 apBEéE Twv avaiodnoiocAdywyv riTav
onuavTikég, kal UoTepa amd OPITHEVES OUVEDPIGTEIS BnuIoupyABNKE N TTPWTN
‘Evwon AvaiodnoioAdywv Beooalovikng. O1 ouvadeA@oi TOTE PoU EKavav Tnv
TiA va Pe opicouv Tpéedpo Tng Evwong.

Ayamnroi ouvadeA@ol, 610 onpeio autd BEAW va cag TTw HE EIAIKPIVEIQ Ka
dixwe kavévav evBoiaops, 6T To eTHTTESO EXTTAIBeUONg Kal KATAPTIONG TWV
véwv avaioBnoioAdywv v TrepioBo ekeivn otnv ABriva Kai OTO VOOOKOUEIQ
Ocooalovikng Sev Arav autd trou Ba Empeme. Kai TTwg va UTTAPXEl CWOoTH
ekTTaidEUON, Aol ekTOG amrd TNV EAAEIYN TNG VOOOKOUEIGKAG euTTEIpiag, Oev
uTmpxav £UHIOBeS BECEIG yIa TOUG AOKOUHEVOUS YIaTpoUg oTa voookopeia. Oi
O¢ vEo! EIBIKEUOHEVOI YIaTPOI aTrd TOUG TTPWITOUG WNVEG TNG EKTTAIBEUONG TOUG,
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ackoUoav eAeUBepo eTTAyyeAUa O IBIWTIKEG KAIVIKEG HE OTI QUTS CUVETTAYETO.
H xprion vevikwv avaioBnrikwv frav mepiopiopévn ot TeviofdAn kai N,O.
Mivorav de utrepBoAikfy xprion Yevikig avaioBnoiag e evBOTPAxEIOKN
SlacwArivwaon, HEXP! Kal KATdXpeNnon autAg, akopn Kal ekel TTou Ba utropolos
va €QApHOCTEl GAAN TeEXVIKA. Ze TepmTWOoeElG O SUOKOAIWV KaTd - TV
SiaocwAvwon, PETA amd aMETTAMNAEG QVETTITUXEIC TTPOOTTABEIEC UTIAPXE
aduvapia Ox1 Wovov ouvéxiong Tng avaiobnoiag, GMa kai aduvapia Tng
oguybvwong kai avadwoybdvnong Tou acBevolg. Etriong, n utrepBolik xprion
TWV HUOXOAQPWTIKWV QAapUAKWY €iXe w¢ amoTéAeoua va Traparnpolvial
ouxvd etreioédia TApdTaong HUOXAAAoNG yia WPES HETA Tnv eTéuBacr. O
TEQITTTWOEIG OE AOBEVWV [E CUVEIBNON KaTd TN SIGPKEIA TOU XEIPOUPYEIOU TTOU
ouyxpévweg utrépepav amd Toug Trovoug , Atav oAU cuvnBiouévo ot
ApKETOUG OUVABEAPOUG, OPEIAGHEVO QTTOKAEICTIKG OTrnv BlacUvn TOUG Kal aTnv
emOupia Toug va éxouv Tov agBevr §UTTvio OTO Ta)\og ™G eméUBaong, yia va
TPpoAdBouv 6Aa Ta npovpapuanopava TTEPIOTATIKA.

MoAAoi ouvadeAgol uotepoloav kal aTo BEpA TNG OTEAEXIOIaE avaioBnaoiacg, N
otroia Trepiopifovrav pévo oTn paxiaia avaicdnoia kai PAAIoTa WE BEAGVEC
N20-21 pe ouvérreila  €vTOVeG KEPAAAAYIEG, N AVTIHETWTNION TWV OTTOiWV dev
iTav n evdedeypévn.

Avagépw TrepitrTwon aoBevoug pe vooo Dupuytren, TAaXOVTOG GUYXPOVWG
Kai arrd Bpoyxiké GoBua, o oToiog TepIPEpovIay ATTd TO VOCOKOMEID Of
VOOOKOWEIO, TTPOKEIEVOU va BpeBei avaioBnoioAdyog, Ikavdg va kdavel block
_ Tou Bpaxioviou TTAEyHATOC VI VA XEIPOUpYNOEi.

Zra péoa tng dekastiag Tou 60 £mMOKEPONKE TN Ocgoalovikn O YVWOTOC OF
6houg pag Dr. Mackintosh, wpookekhnuévog g latpikric  Etaupiac
Otooalovikng, didovrag SIGAeEn Tepi paxiaiag avaiobnoiag. Ekeivo 1o otroio
BeAe va Tovioel o Biakekpipévog dyyAog avaiobnoioAdyog, firav 6T n paxiaia
avaigbnoia Tpéitel va yiverar amd £I8K6 avaigbnoioAéyo, Kal va uTtapxEl
diaBéoiyo pnxavnua  avaicbnaoiag. AuoTuxwg OPWG, APKETOi CuvadeAO
avaiobnoioAdyor kai yiarpoi GAwv edikoTATWY yia Xpévia cuvéxifav va
Xopnyouv paxaia avaiodnoia ot IBWTIKEG KAIVIKEG, avTideTwTTI{ovTag coBapd
mpoBAnuara ko dixwg va £xouv duvaréTnTa TTApoxrig YEVIKY avaiolnoiag,
6rav o1 karaoTdoelg To eméBaliav. Opwg o1 véol ouvaBeAQol EKTOC ammd TNV
EANTT KaTdpTION KAl TNV EAAITTT] VOOOKOMEIGKY EUTIEIpia, ETTPETTE va
ouvepyaoBouv kal UE GTTEIPOUS XEIpoupyous, TnG 1diag Kamvoplag, KATI TTOU
ouvavtaral akdun Kal GAEPa.

H trpoxeipdtnia, n Blacuvn Kar n a)\)\t:upr] uaeoﬁlxommg amd péEPOg
OPICHEVWYV  YIOTPWY EiXav WG aTOTEAETUA va OuppoUv Kai opicuéva
TPAYEAQPIKA TTEPIOTATIKG.

Omwg Trepitriwon cuvadéAgou, o otmoiog eykaréAeiye Tov acBevri Trpiv TO
TEPAG TOU XEIPOUPYEIOU yIa va XOpnyrnoel avaiodnoia of TTapPOKEHEVn
aiBouoa, emavriABe Ot pETA TO KAEioUO TOU TIEpITOVAIOU, QPQiPECE TOV
TpaxeloowAfva pe @ouckwpévo to cuff kai ByhAke PBiaoTikég amd TNV
Xeipoupyikr} aiBouca. To 1 yive péoa oTo xeipoupyeio dev Trepiypdgetal. O
aoBevrig wpPUETo amd Tov TTOVO Kai HOVO TTou Sev £TTECE QTTO TO XEIPOUPYIKOG
TPATTE]).

ZUuVvEBN Kal n €8¢ Trspn'rTwon Zuvaﬁa)\cpog ylarpog QPA, pn duvduevog va
eAéyEel TNV aidoppayia oc TIPOoTIAOEId. APAipESNG AUUYSAAAS OF HIKpd
aoBevri nAikiag 5 etwv, AirroBupnoe. O avaiodnoioAdyog, Adyw Tou eTTElyOVTOC
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TOU TEPIOTATIKOU avaykEaTNKe va a@aipécel TNV apUydaAn kal va TauTTovapel
TOV auuySaAiké BéBpo, eAéyyovrac TANPWS TNV aipoppayia, avapevovTag
TAéov Tnv éAeucn  edikou yiatpos QPA yia va ouveyioe v gyxeipnon.
AuoTuxwg, umrfipxav TToAAéC TETOIEG TIEPITITWOEIC TTOU  QTTOdEiKvUQY v
EMepn Katdpriong cuvadEAQwy GAAWY EIdIKOTATWV. _

Opwg Tapd tadra n AvaioBnoioloyia pe Tnv Tdpodo Tou Xpovou Gpyloe
Olya-olyd va Bpiokel 10 owoTtéd Spépo ™G. T'auté cuvéBaihav agibAoyol
auvdSeAgol, o1 oTroiol KAAUWaY TIC avaioenoIoAoyIkég KAIVIKEC TG TOANG Hag.
Otmwg o kupiog N.MmraAapouroog, epyadluevog ato Ocayéveio VOJOKO}IE(O,
Kai N Kupia TAkou oTo Adiké voookopeio, kai o 500 ekTraideupévor atic HNA.
Kabweg, emriong, kai dAAol agidAoyor ouvadeApol TTPOEPXOMEVOI aTTd BIGPOPEC
EUPWTTAIKEG XWPES, O OTToI0I KAAUWAY Ta UTTOAOHTA VOOOKOMEIa TNG TTOANC
Hag.

H emavodog 6pwg Tou atiuvnoTtou Z1opou Makprj oTo0 voookoueio AXENA,
Siakekpipévou eTmiaTANOVA KAl egaipeTou guvadéApou, £dwoe véa TTvor| Kai
avoige To Jpopo yia TV avdrrugn kar TN véa Tropeia NG AvaioBnaioloyiac.
Z’auté Borienoav kai Ta TrpoypappaTa opbig kar dpriag eKtTaideuong Twv
VEWV avaiodnoioAbywv Kar  Ta oeguIvapia  yia v ETHOPPWOT  TwWV
TralaioTépwy. O TPOWPOS Spwg XapOg Tou denoe SucavammAripwTo To Kevd
oTnv AvaioBnoroloyia Tne ©cooalovikn.

H aeign ‘tou kupiou Admrra, emiong diakekpipuévou emoTAKOVa NS 15iag
- OXoAri¢ Tng Bootévng rirav 6 kaAuTepo Ba ptropouoe va yivel v Tepiodo
ekeivn. H Tapapovry Tou rrav, SuoTUXWG, HIKPOU XpoviKoU diaotiuaroc,
IKQVoU OMWG, WOoTe  opIouévol OuvadeA@oI  TTOU  CuvepydoTnkav  Kal
HaBritTeucav kovtd Tou va ouvexifouv TO BnuICUPYIKG Tou épyo Kol va
avadeigouv v AvaioBnoioloyia kai v Evrankl Ocparmeia oTo onuepivé
UPnAG errimedo. MeTagl Twv OuvadéAQwv autiv eivar kot n agiénun
KaBnyrtpia ¢ Avaiobnoioloyiag kupia M.TkidAq, OTTWG Kai TToAAoi GAAOI
agioAoyoi ouvadeAgol Trou epyadovral gta AvaioBnolooyikd THAMATA Kal OTIC
Movddeg Evrarikrig Ocparrsiag ™G TTOANG pag.

ZAKepa, pe BIGPopa eKTTAIBEUTIKG OelIVAPIa Kai OUVEBpIA, WE TNV €UKOAN kai
Aueon emKoivwyvia Kal ETTOPR HE TQ HEYGAQ VOOOKOMEIGKA KEVTpa TNG
Eupwrng kar Apepikig, n AvaioBnooloyia kai n Evrarikn Oepatmeia
e€eNiooovrat kal ekouyxpovilovra CUVEXWC.
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TTIANIA AAAA AYNHTIKA ©ANATHOOPA ZYMBAMATA

Toipoyidvvn Katepiva
Avaio8noi1od6yog, 'NN Karepivng

Av ofipepa N 1aTPIKN embIMKeL 600 II0Té TNV ac@dAela tov acdevous, n avaiodnoioloyia,
IIOAU I1eP1006TEPO, Kadnuepivd rpoaotriferal 1o i310 10 dikaiwpd tou om {wn. Aut6 avarrb-
@QEUKTA tnv Ipoodlopifel Ka1 ¢ v 1a1p1Kn €181K6mra I1ov BpioKetal aviioTolxa Kal I1o Ko-
vid oto 8dvaro, eite autdg eival n poipaia kardAngn evlg Bapéwg maoxoviog aodevoug, eite
SUOTUX(C K1 eMITAOKA ota IMAaiola tng 131a1tepéIniag twv mapepbacewy Kal iwv Xopnyou-
HEV@V QAPUAKEUTIK®V IIAPAYOVIWV.

Ta ondvia aAld duvnukede Savameépa oupBdpata diakpivovial oe 530 peydAeg Karnyo-
piec. Autd ou n Baoikn toug aitia ep@avifel S1apras péoa oto Xpévo WIKpN ouxvomia, Kai
" QUTA TIOU N €MOINPOVIKA Kal TEXVOAOYIKN £Z6A1EN KA1 €QApUOYN TOU EAEYXOU rmowotnrag -
Xel JLe1O0e1 8pactikd, (ote va xapaxinpifovial onuepa wg ordvia.

Xapaxtnpiouxk6 mapdderypa g devtepng Kamyopiag eival n aduvapia efac@daliong tou
aepaywyoU Kai 8dvarog ané vioguyovaipia. H epappoyn aAyopiduwv, IoU ouvexwg BeA-
tGvovral, eaivetal aroteAecpaukn. Amé oroixeia g ASA tou 1998 rpoxurItel 6t pe1wIn-
gav xatd 30-40% o1 Ad80¢ MPAKTIKEG OXEUKA Ne TOV aeplopéd tnv tedevtaia terpaetia. Xnv
tpayikn Kxardotacn aduvapiag aspiopod Kai 81acwANvewong d1atidetan n Aapuyyikn paoka,
1o combitube, 1o minitrach, 5100WAIV®ON IVOIITIKG, d1aTpaxe1aKos aepiopog pe jet k.a.. O1
TIpoteIvopeves oo ITapeAd6v enavalapBavopeveg MPooTIadeleg d1acwAnvwong ocnpepa a-
roppimrtoviai, yiati to evdexopevo aipoppayiag i 016NUatog wv aepo@OpwV 08wV Kadiota
advam my epapuoyn 1wv evaAAaKuK®V pedédwv, Kal ouviot@vial Hovo t€ooepig (kata to
duvardv kadutepec) nmpoonddeiec. H xpnon succinylcholine 1 mg/kg dev eyyudral otov a-
va108n010A6y0 T duvardinta GUVIoung Kai Gveu K6OTOUG eMava@opds mge autdépaing ava-
TIVONC, Y1ati 0 aIIOKoPeCLOG TOU aiplatog eival mo ypnyopog arro my erava@opad oto 50% tou
single twitch pe xivduvo unoguyovaipiag n 8avdrou.

H ep@dvion Bapytarou Bpoyx6omaopou Katd my avaiodnoia, 1mou pé€ow d1aTapaxwv ae-
pIopOU-aIpdiwong pIopei va odnynaoel tov acdevi oto poipaio, eutUxQ)g eival ondvia, av
Ka1 0 OUPIYLOS Ka1 N aiinon 16V MECEWY TV AEPAYWYW®V Eival apKetd ouxvd (avagépetal
éwg 8%). Mnopei xUpia va npokuyel eite Abyw coBapng vooou 1wV NVEUROVWY gite Adyw
IIPOUTIAPXOVTOG, AAAd Un yvwotou, aviidpactikoy aspaywyou. Kard mv ASA, pévo 10 2%
16V AVAQOPOYV IIOU OXETIOVIal e TO AVAIIVEUOTIKG apopouV o€ BPOoyX460IIacto Kai 1o 70%
avtov oxetifoviai pe to davaro.

Aouvhdiota aitia UIoiuyovaipiag mepIeEYXeIPNTIKG, IIOU UII0poUV va aroteAé00uV apop-
pn davdrou, eival n Bpoyxikn d1acwANvwon (dnpioupymviag éva peydio eIwKapdiaKo
shunt), ka1 n ermavévapin LECOKOAIIKNG EIMKOIVWVIAg o€ tn KA€10T0 AVATOUIKA WOEIDEG
Tpripa, 610U N afénon 1wV avilcTAcE®V OV IIVEUHOVIKN KuxkAogopia (11.X. o€ oéeia mvev-
HOVIKN epBOA i LNXAVIKG agp10u6 pe uynin PEEP) N n eddtiwon tng 1eA00100TOAIKNG ITie-
ong g ap1otepdg Koikiag (r1.x. petd di6pdwon BaABidonddelrag N peydin rmwon twv Iepl-
PEPIKGV AVIIOTAOEWV) 03nYyoUV 0€ EVOOKAPOIaKS shunt. H avaropukn ocUyA€ion 10U WOEl-
doug tprpatog Sev ouviedeital, 4wg avagpéperal oto 50% twv na1dimv Héxpr 1a 5 ém ka1 oto
20% 1wV evnAiK®V. Avaloyn €1K6va IIPOKUIITel 61av Yivel avaotpo@n mg KUKAoQopiag -
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OW HeCOKOIMAKOU eAAeipupatog kal POKANON Kudvwong, oe ouyyeveig kapdioradeieg.
Yroéuyovaipia pe Ullepraivia mpoxuvrrel HETEYXEIPNTIKA O€ €¢WTEPIKN ITieon TOU IVey-
Hova amé aokitn n vnelwkoukn ouMAoyn. MdMlov ami8avn aitia HETEYXEIPNTIKNG UTIOU-
Yovaipiag rmou va 8éte1 oe kivéuvo tn {wn tou acdevoug dewpeital mAéov n umroguyovaipia a-
116 di1dxvon n amd UTIEPAEPIOUS, KABWG N PETEYXEIPNTIKA xopnynon Og eiva KO1VOg 16110,

Ar16 10 Kapdiayyelakéd oU0NUA, av Kai N 10XaIpIKA Kapo1akn véoog Kadopifel KGpia tmv
HEPIEYXEIPNUKN dvnidinta, UTId TIC eAeyxOleveg OUVENKeC g avaiodnoiag eivar oxetkd
OTIAVIO 10 EKTETAUEVO OFT éugppayua tou Huokapdiou. Otav diatapdooerar n 100pporria pue-
TagU LETaBOAIKGV anaitnoewy tou HUoKapsiou Ka1 mapex6pevou ofuyévou, 10iwg o€ Ipoii-
ndpxouoa oregaviaia véoo, OUOTNNATIKG voéonua pe 1pooBoAn tou Kapdlayyelakou A go-
Bapn diarapaxn aep10pov-aipdrwong, o acdevig Bpiokeral oe Kiveuvo, Orav oto d1aroxw-
HAUKO Eugpayua 1o diatapaypévo tpiapa agopa oto 8% ng apiotepdg Ko1Aiag (ayyeloypa-
@Q1KO eUpnpa) epgavileral peiwon g 81a0ToMKnNAC euevoordntag. e 15% peicivetal 1o KAG-
opa g§wdnong, avédveral n teAod100TOMKA Imieon ng ap1otepdg Koidiag ka1 o 6yKog mg. e
25% epgaviletar kapdiakn averrdpkela kai oe 40% Kapowoyevég shock, ouxvd davarngo-
po. EmmAéov n avénon tou teAooUGTOAIKOY 6YKoOU eivar 10xup6g IIPOYVWOUIKOG Oeiktng tng
dvnouéntag petd aré oy éugppayua. :

Exté¢ a6 1a dropa vyniot K1voUvou, unopei va oupBei davamneopo ofw éugppaypa Kai
O€ ATopA 10U eKTHE avaio8noiag 8a xapaxmpiiérav WS a19Vvidiog 8dvarog. Mrmopei va IIpo-
KUye1 oe véoug (ouvndwmg KAIIVIOTES) e QUOIOAOYIKG Otegaviaia ayyeia, oe dropa pe npod-
o@am 100yevhn Aoipwén, oe AVUUETWITI{OUEVOUS Ue @appara Onwg 1vtep@epdvn-a, IPIKU-
KAIKG avukatadArmikd, IviepAeukivn-2, aivodelalivec, aVUIIapacItiKd, (pe Todikn, xnpi-
KN 1 avoooloyikn BAGBn otnv Kapdid) 11 oe xprioteg KoKaivng 6ov avidvovial o1 amaiti-
0O¢€1g tou puokapdiou oe Og, perdverar n pon ota ote@aviaia péow OIIaopoU Kal dpéuBwong

Ka1 eu@aviletal evepyodg puokapding arréd unepevaiodnoia n toaxkotnta.

Metd ané éva un avapevopevo 8dvaro ocuxvd ta VEKPOTOMKA eUpANATA AITOKAAUIITOUV
Kdrola puokapdionddeia. IIpwn Karnyopia eivai o1 diatauxég, pe diarapaxn NG OUCTOA1L-
KNG Aertoupyiag tng piag n Kai twv 360 Ko1Aoy., Zuxvd Aeittouv ta OUMIIIOUATA YIA puiveg A
xpévia ka1 Sev undpxel KAAOG CUOXETIONOE UeTAiy éKtaong g BAGBng, Aertoupyikotnrag,
OVHIMTWUAT®wV Kal dvnrémtag 1600 ota rmaidid 660 Kai Otoug evinlikeg. Ilepieyxelpntika n
IPOCOX1 MPETIEL va evieivetal 6tav o1 ao8eveig efval xp6viol xpriotec AAKo6A (10 én), Kadaxg
N 108K1N 8pdon tou aAKodA eudvverau v1a 01atao1kn Kkapdiopvondderq. Avddoyaioxiouv yia
M Xp6v1a UTEpTaon, tg 10yeveic Ao1pméels, aAdd ka1 yia to KAIVIONA KAl TNV eYKURooUvn.

O1 unieptpo@ikég Kapdiopvonddeleg (pe ouxvomta 0,02-0,2% tou IANJuopoU Ka1 50%
KANPOVOUIKEG) pe XAPAKINPIOTIKO tn 81a0TOAIKN duolertoupyia, epgaviiouv arpoéo@opn
KapO1aKn uneptpo@ia xupiwe tou HECOKO1AIAKOU S1a@pdypatog g apiotepng Koidiag Kai
UIIEPOUVAUIKN KO1AIQKA Aenoupyia, e1k6va mou prIopei va yivelr yvoori mdavéov HOVO petd
a6 ECHO xkapdidc. Ztoug evriAIKeg 10 110 ONUAvIIKG otoixeio avénpévou K1voUVouU eival n
HIl HAPATETape VN KO1AIaKN taxukapdia, eved ota maidid o ddavarog oxetiletai pe aipoduva-
MIKEG diatapaxég, yI' autd Kal to 10T0PIKO CUYKOMK®V Kpicewv eival mo ducoiwvo YI' autd
0€ OUYKP10n JUe TOUg eVAAIKeC, Aodeveig pe uieptpo@IKn UTI0Q0PTIKN 0Tévwon, 610U uridp-
Xe1 61aB8d8pion ng mieong UITOQOPUKA-UYNAN 0TNV KOPUPn tne KapO1dg Ka1 XaunAn urioa-
OpUKA, eV prropei va eival acuumwpatkoi, mdavov va éxouv tyv idia duodpeon Katd-

Angn.
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[Mepreyxelpnukd, evioxuon tng diaBadpiong tng rieong pe avgnon ng cuotalukomiag n
taxukapdia n peiwon tng ndn nepiopiopévng Ko1IAAKng mAnpwong, propei va eivar kata-
OTPOQIKES. :

THaviotepn Lop@h puoKkapdiondderag eival aum) Twv IMePIoPIcTIKOV-3ININTIKGOV LUOKAP-
d10made1dv, pe drarapaxn g 81a0ToAKNG Ae1toupyiag, 610Kivnia t0IXMOUATA, TIEPIOPICUEVN
mAnpwon Kai e1kéva rmou dupiger nepikapdiuda. KAnpovopikég diatapaxég tou petabolr-
OloU £udUvovial yia tn 81ndnon tou puokapdiou améd un QUOloAOYIKA IIpoidvia 10U ueta-
BoAiopoU 1 49po1on toug oto evdopuokdpdio. O davatog IIEPIEYXEIPNTIKA IIPOKUIITEL AIIO Q-
poduvajkég diatapaxég, av Kai ouvuridpxouv BAGBeg kal arrd dAAa cuotmpaia. (A1poo1dn-
pwon, aipoxpwpdiwon, N. Gaucher, N. Fabry, capkoeidwon). ‘

Tuxaia ouvinapin deppomingiag oe acdevin mmou urtoBdAAetal o avaiodnoia, evdiveral
Y1a TeP1eYXe1pnuKo dGvaro HE0w IIVEULOVIKOU 010NLATOg KAl KUKAOQOPIKNG averdpkeiag,
shock n xa1 péow duoAertoupyiag tng deé1dg Kapdiag, didtaong, UTIEVOOKAPO1AKNG A1oppa-
viac, peiwong tng pong ota otegaviaia Kai PetaBoAK@v Siatapax@v. Ze uriodeppuia o dava-
10g o@eidetal oe puokapdiakn BAGBn (uTIevSoKapdIaKES AILOpPAYies, EMKAPOIAKES TIETE-
Xe1e¢, JKPOEP@payLata ka1 addayés om doun twv iimdiwv). Zroug acdeveig rov umoBAA-
Aoviai oe akuvoBoAia o kivduvog mpoépxetar and BAGBN oto ev80dNAIO TwV TPIXOEIB®V IIOU
odnyei oe BAGBeg GAwV twV otoixeiwv g Kapdidg (puokapdiakn ivwon, ivwon otegpaviaiwv,
BaAB1d1KEC BAGBES) ka1 0€ d1a1apUx€EG CUCTAATIKOTNTAS KA1 pUduou.

ToBapég diatapaxég arrd 10 AvarrveuotKko Kal 10 KUKAOQOPIKG oUcinpa evduvovial yia g
anelAntikég yia m {wn aldepyirég ekdnidoelg. Otav eival anotédecpa aviidpaong avuayo-
vou-avuodparog IgE, npékeital yia ava@uAKTIKNA aviidpaon, eve o k4de GAAN mepinmw-
on yia avagulaxtoeldn. BéBaia om Bdon tng KAIVIKNG e1k6vag 6ev puropei va uriapéel o1d-
Kpion. Oewpnukd K4de rapevieplkn xopaynon ovoiag uopei va mpokaAéocel 1o davaro a-
6 aAAepyikn aviidpaon. Aleyxeipnukd epavifovial aAdepyikég avudpdoeig oe 1:5.000 -
1:25.000 avaiodnoieg pe vnrotnta 3-5%. To peyddo evpog otn S1aKGPaAvVon twv ITOGOGTMOV
mdavd ednyeital xa1 aré 1o yeyovag 611 0Xxed6V 10 €va 1pito 1wV VOCOKOUEIAKWDV ACIEVDV ELL-
@avile1 KArola mepevépyela amd m xopnynon gapudrwv Katd m voonheia, mmou ouxvd
ouyxéel e alAepyia. @avamn@opes avudpdoelg ekdnAmvovial pe Bpoyx6oracpo, oionpa a-
£paywyoy, amdé@pain Adpuyya mov propei va empueivel kai 5-32 h mapd mv emdenukn a-
ywyn, avinon g 81armeparétniag iwv 1pIxoe1dwv, djpeon enidpaon omv Kapoid, IVEUROVI-
KN vnéptaon, duolertoupyia defidg ko1hiag. Xmnv avaiodnoia cuvndwg evoxorroloyvial ta a-
vuB10TIKG, Ta pUoXaAapwIIKG, 01 IIAPAYOVIES £10aYWYNG, N IpwIapivn, ta KoAAoe1dN Ka1 ta
rapdywya aiparog. ToBaph cupiriwparoloyia propei va mpoxAndei arré eAdxiom d6on Kai
eival aveidpmm anéd m dpdon tou gappdrou. H avuiaddepyikn aywyn 8ev @aiveral va Ka-
AUIIte] Mpaypaukd amné v kivouvo. akxapodiaBnukoi pe aywyn ivooulivng pe TIIPWTAi-
vn K1véuvedouv 10-30 gopég rep10odtepo ard tov vmdowro mnducud (0,6-2%) xard
Xopiiynon Ipwiapivng yia avastpo@n tng dpdong tng nmapivng. AvaAdywe, gpyalfopevol
omv uyeia, dtopa pe d10x10M paxn Ka1 avwpaiieg 10U 0UpoIIoINUKOU Iapouc1aiouV I1o ou-
xvd aAAepyia oto latex, éva B10A0YIKO IIPOIGV XPNO1LOIIOI0UUEVO KUpiwg ota Xe1poupyIKa
ydvua, av ka1 6)o1 o1 ddvarol mou arrodédnkav oe addepyia oto latex oxetifovial Kartd mv
FDA pe xadetnpeg unTokKAUCHoU pe Bapio.

Yra ordvia addd duvnuxdg davamgopa oupbapara avinkel Kai n ep@dvion Kakondoug
vneprmpetiag (K.Y.). Xapaxtnpifetai amé tpia kUpia ctoixeia: 1) KAnpovopukémrta, 2) Yiiep-
petaBoMKn amdvinon oe Mnukd avaiodnukd Kai/n oe succinylcholine (1:60.000 avai-
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o8noieg pe suce, eved 1:220.000 avaiodnoieg xwpig suce.) kar 3) Muikn anodépnon.

Av xa1 10 evO1aQEPOV £0T1GLETA1 OE F1ATAPAXEG OTO CAPKOIAAOUATIKG SIKTUO TWV LUOKUT-
tdpwv, otoug diavloug aoBeotiou (unodoxeig puavodivng), oe OEUTEPEVOVIES AYYEAEIOQPO-
poug pUdpiong anelevdépwong acBeotiou ka1 otoug d1avdoug varpiou avdloyng Aertoup-
viag, pévouv mmoAAd aképn yia mv Karavénon tou OUYKEKPILévou ouvdpdpou. KAvikd 6-
HwG ypiyopn avinon tou TEAOEKIIVEUCTIKOU COgq, auinpévn xatavddwon Og, oféwon, pu-

kN duokapyia, paBéopudduon, vnepkadiaipia Ka1 vniepacBectiariia (epgaviletar apyd)
d€rouv v unoyia. Lnpepa xdpn ota dlayvwoukd péoa nov diaridevial, v voyia K.Y.
Kal tn Xpnon tou davipoAeviou n dvnoipdémra eivar 10% otig egehrypéveg XWpeg.

H avagepopevn avgnpévn ouxvémra K.Y. ota naidid gaiveral va oxetiferal pe v auén-
Hevn ouxvonrta cracpoy tou paontipa (1:100 naidid rov vgictatal e10aywyn pe ahodd-
V1o Ka1 AapBavouv suce. eKk8nA@mvouv 6IIacud 1oU pacntripa Kai oto 15% autdv pnopei va
eKONAwdei K.Y.) ka1 mv kakn S1dyvwon K.Y. petd ané kapdiakn avakomnm ota naidid e a-
O1ayvwoteg puonddeles, PHetd arrd Xopnynon OINTKOV avaigdnuk@V Kal suce. Se otorxeia
ng ASA avagépetal aigpvidia xapdlaxn avaxoI oe Hepinou 6 naidid 1o Xpévo, Le dvnol-
poémra 60%, petd and xprion suce. ka1 AAA®V eKAUTIKGOV rtapayéviov K.Y. ouvndme Adyw
ad1ayvwotng puorddeiag.

I't’ aut6 anpéBAentn ka1 mdavév duodpeotn e¢éA1in yia 10v avaicdno1oAdyo £xouv 01 KAn-
POVOUIKEG O1atapaxés twv PUTKOV duotpo@idv (Duchenne’s, Becker’s ka1 IIPOCWIIOWLLO-
Bpaxi6viog pUiKn ductpogia) Ka1 01 PUOTOVIKES (LUOToVIKA Suotpogia, ouyyevhc Huotovia
Kail rapapvotovia), 1ou extég amé ta avapevopeva coBapd Kapdloavarrveuotikd IIpOoBAN-
pata ka1 mv K.Y, arneidovvia a6 aigpviéio ddvaro axéun Kai 010 ACURIIWRATKS OTAS10
ng v6oou. AcJeveig e 01KoYe VN IIEP1081KN IIAPAAUCn K1vEUVeToUYV IIEPIEYYEIONTIKA AII6 TIC
EMIITAOKEG TV G1aTapax@V tou Kadiou.

Me xAvikn e1x6va nou dupiger K.Y., (xwpig 6pwg va éxel oxéon pe autiv), epgaviletar to
Kaxondeg NeupoAnmuk6 Zivdpopo oto 1,5% twv ac8evdv pe VEUpoANIImKA aywyn, Kal pe
dvnoipdnta 15-20%. Exer apyn egéhiin (¢wg 3 npépeg), avddoyn vneppetaBolikn e1K6va,
anavid KaAwg oto 5avipodévio ka1 n Bacikn J1arapaxn agopd ToUg VIOMANIVEPYIKOUS U-
1nodoxeig n eival S1a10p0xXN TWV YPAPUPGDTOV PUGV.

Emxivéuvn uniepduvajukn €1k6va Popolv va epgpavicouv coBapéc OpUOVIKEG diatapa-
X€g, ONWG MAPOUCia PaIOXPWHOKUTMUATOS OUXVA HE TIPoUTIdpXouces onpaviikée BAGBec a-
116 10 Kapd1ayye1ako6 n 8upeotodikn Kpion. 1o Ipoypappancpévo Xe1poupyeio emvepi-
Siwv 11 dupeoe1doUs n yvion Kai n mpéAnyn £Xouv Helmoel t dvnidnria oe XaunAad €wg un-
OeviKd errineda, adAd to péBAna mapapével oe adldyvwotoug Kal arpoeToilactous aode-
veig. To 25-50% twv 8avdtwv, oto voookopeio acdevov e QUIOXPWHOKUTWUA, cUpBaivouv
Katd mv €10aywyn otnv avaiodnoia n katd m didpkeia enepBdoewv yia dAAa aiua. Auvn-
KA 8avatn@oépa eival Kai n Kpion mg emveQpidiKng AVEIIAPKELAG ITOU rTupodoteital ard
stress, acdévela i Adoipwin, 610U N KUKAOQOPIKN Katappiyn aravid pévo oe otepoe1dn Kai
0X1 0€ AYY€100UCTIA0UKA @dppaxra. EmiAéov otig enepBaoelg tou Jupoeidous o1 acdeveic a-
VULETWITI{OUV KA1 KPio1eg EMITAOKEG XEIPOUPYIKMV XEIPIOUWDV KUPiwg aipoppayia, oidnpa
aepo@Opwv 06wV Ka1 BAGBn velpwv. Amdégpain Adpuyya arrd apgotepoérdeupn BAGBN twv
KATw AAPUYYIKQV VeUpwV euTUuxdg eival ondvia (1:30.000 enepBaoelg 8upeoe1doug).

AAAG Ka1 aodeveig pe d1atapaxég ToOU autdVOLOU VEUPIKOY CUCTANATOC epgavifouv 00-
OKOAO IIEPIEYXEIPNTIKG €AeYX0 Ka1 S1atpnon otadepdmiag 6to Kapdlayyelaxo, avarveu-
OUKOG, VEQPOUG KA1 0TNV NAEKTPOAUTIKN TOUG 160ppoITia. AlaTopn vTiaiou puelod €xel Iie-
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pieyxelpnukn dvniémta 20%. Te BAGBeg dvw amd 1o veupotépio A7, 1o 60-70% epgavilel
T0 GUVSPOLL0 TNE AUTHVOUNG UTIEPAVTISPACTIKATNTAS, VG 6Aeg 01 BAGBeG 3 nUEPQV - 6 PNVOV
K1vouveUouv amd uniepBoAIKN atinon tou Kadiou petd arnd xophiynon succ.

H rop@upia, p1a KAnpovopKnh 81atapaxi 1o petaBoAiopot mg aipng, pe dvnoipdnta é-
w¢ 30% o ofeia pdon, pnopei va rmupodotndei amno to id10 1o xelpoupyeio KAJWE n vnoteia,
10 stress, o1 Ao1pmielg Kai ta @dppaka (BapBrioupikd, dialendun, garvuvioivn, GovAgova-
pideg, yunpapivn, neviafokivn K.a.), aAAd Ka1 n KUnon Kai 10 AAKOOA aroteAoUv eAKUTI-
KoUg rmapdayovieg. O 8dvarog IpoKUTItel ard coBapég VEUPOAOYIKES B1atapaxes.

T1a a1poAUTIKG 0UVSpopa ané péwpn evOOYYEIAKT KAl e{waYYEIAKT KATACTPOPN TWV &-
pUdpGv, N e1K6VA TV XPOVIW®V EMIAOKOV MePIEYXeIpNTIKA prtopei va emBapuvdei and o-
Zeiec ka1 aneAnukég yia th {wh rpooBolés. E181k6tepa ota SperavoKuTiapika ogvopopa o
ao8evic, eKTOg arI6 TIg Kpioelg avaipiag KivduveUel Kupiwg arrd ayyel0arroQpaxiikeg Kpioeig
1rou ripooBdAdouv 1o KNE, ve@poug, firtap, IveUpoves, Kapdid, e avaloyeg EKONAWOEIS.
No1pdEelg, aguddiwon, uroguyovaipia, stress, Kpo, Imieon LeEA®V 1OU COUATOG TIPOKAAOUV
v ep@avion Kpicewv.

Katd tmyv 810Upndpikn MpootateKtopn, av ka1 n eAagpd vrovarpiaipia eival cuxvi xa a-
VIET®ITioN, n eKdNAwon tou cuvdpépou TURP eival ondvia ka1 duvnukd davameopa.
H BeAtion 1wV XeE1POUPYIKMV Xpovwv, n IpéAnyn Kai N Xpon twV UIIEPTOVAV UYPMV EXEL
elartooel m dvnrdnta.

v eykupooUvn, epgavifetal to oovdpopo HELLP pe aipéAvon, afgnon iwv NIIarkov
evIUIWV Kal peiwon twv aiponetadiov, pia 181aitepa coBapn pop@en rnpoexAapyiag pe av- '
¢nuévn voonpoénta Kai dvnréinta.

Kadd¢ n avaiodnoioloyia eival eZaipetikd ouvéedepévn pe v texvodoyia, o Kivuvog tou
pnxavikou Addoug vgiotarar navia. Eival tpayikn n tuxév un avudniti BAG6n vou pnxa-
vhAparog avaiodnoiag i n arrocyvdeon tou amé 1ov acdevn, 6nwg Kai n AGdog ougvéeon twv
aepiwv oTIg KEVIPIKEG ITAPOXES, TIOU 010 MapeAdov o10ix10e apKetég {weg. O1 UynAeg amnain-
o€e1g a0@AAe1ag KAVoUV 1Mo araitniiké 1o poAo 1ou avaiodno1oddyou wg emBAénovia oto
XMPO 10U, AAAd Kal wg deZ10téxvn 0ToUg XEIP10U0UG Tou. O1 KadnuepP1vEG IIPAKTIKEG TOU, OTIA-
Viwg pev, uopotv va npokaAéoouv emkivduveg BAGBeg, aneAntkég iowg yia m {wn tou a-
08evoUc. Piifn paxeiag Kard tn d1a0wAnvwon, un avuAnmri 81a0WANVEOon 0100QAayou, 10-
odétnon levin omyv 1paxeia, torodétnon levin d1app1vikd oe Katdypata Baong tou Kpavi-
ou e Kivduvo mv £i0086 10U ev80KpavIaKd, IIPpOKANON e TOUG XE1PICLOUS AKATAOXETNG al-
poppayiag oe mepimwon Kipo®v 01009Ayou N 0 AIOppaylkn t1don, UIepEKIaon KeQAng
oe BAGBeg tng AMEY i oe peupatoeldn apdpitda n dAAeg madnoeig Mov NpokKalovv actddela
mg ardavioiviakng dpdpwong (.x. 0. Down), tomodémon KevipikoU @AeBBikod xadempa
oe Ad8og 9éon, Kapdlakn avakomnn, BAGBn oug BaABideg N aképun ka1 evéokapdiaxkn BAABn,
pnin peydAwv Aeppayyeinv n mpéKAnon aveupiopuarog o peydia ayyeia Kkatd mv 1orode-
mon tou KOK, nipérAnon aipoppayiag oe arroxAe1opolg velpwy -18iwg 1paxniAou-, 0AIKn
paxiaia omv npoonddeia emoxAnpidiouv avaiodnoiag, pnviyyiuda petd paxiaia, Imveupo-
dwpaxag, eival opiopéveg ard tig coBapég emmAokes. E181k6tepa Iveupodwparag, ornoiac-
dnrmote npoédeuong (tomodétnon KPK, enépuBaon otov 1pdxnio, uriepkAeidla t0I1oIep10Xi-
Kn avaicdnoia, KAPIIA, autépatog), 6tav eival uné tdon yivetar emxkivéuvog, Adyw diata-
PAX®V aré 10 Kapd10avarveuotikd ouotpa. Araiteital mapoxéteuon oe Kade mveupodo-
paxa aodevoUg UId pnxaviko aepiopd Kai oe 20% ékraong otov autdpato aepiopd. Edaipe-
on iow¢ amotelei o Iveupod®paxag oe AAIIapooKOImon 1ou o@eiletal ora xopnyoUpeva a-
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€p1a Ka1 UTIoXwpei autépara Jie m S1aKomn toug, pe v 1poim6deon tng un aneldng yia tn
{wn tou acdevouc. Adloonpeiwto eival erriong to YEYOVOG 611 010 1% twv veoyévvnimy HE QU-
O10A0YIKOG TOKETO Kl £wg 10 10% autdv mou AveupioKetal PUKGOVIO ep@aviletal IIVEULOJW®-
paxag, mov pIIopei va aroteAéoel aitia avarveuoTiKAg QVETIAPKEIQG OTIG MEPITITWOEIC IIOU
AapBavouv petd mv yévvnon avaiodnoia.

Oavaingdépa oupBdapata IPoKVYIIIOUV KAl KAt tnv X0pNyNon twv avaicdnoioAoyikoOv
napayéviwv étav napaBiagovial o1 Kavoveg xopnynorg toug. H xopiiynon gappdxou ané
Ad8og 086 (11.X. marcaine evooAeBing, evBopaxiaia xopniynon QapUAKwWYV eMOKANp1diou),
taxeia Xxopfiiynon @apudkou (im.x. XAwP100x0 KAA10 e@drag evdopAeBing, ayye100pactika
QAPUAKQ), AVIEVOEIKVUOILEVOC ouVvoUaopés apudkwy (Saxtudiuda ka1 aoBéotio), xXopnyn-
on @apudxou pe avrifetn amd v emduuntn 6pdon (ayyeloouonacuksé avti ayyeiodia-
OTAATIKOG) i akatdAAnAou @appdxou (succ. oe €ykaupa, BAaBn NM, puomnddeieg), ka aoup-
Barn perdyyion, eivai Ada8n avdpoImva opelddpeva oe dyvoia, aripooeéia n maviko.

E181k4 n actpBarn perdyyion uropei va eivar coBap6 ovpBapa KON Kai pe Xxopnynon
10 m! actpBatou aiparog. Aré petayyioeig epgavifoviar 1:4.000 - 1:6.000 QIPOAUTIKEG a-
vudpaocelg, addd eutuxmg pévo 1:100.000 eivaa davamn@oépes. Yoo yevikn avaiodnoia ka1
HETA amd petdyyion tuxév aipocgaipivoupia, alpoppayikn d1ddeon n vndétacn prropei va o-
@eiletal o€ AIUOAUTIKN aviidpaon Hou KaAUTITeTal arré YEVIKN avaiodnoia Kai mpérnel.va
emBeBaiwdei pe aiparodoyiké éleyxo.

H op8oloyikn xprion wwv laser ka1 twv NAEKTIPIKOV OUCKEU®V 0109ep IV eVIOC TOU XEl-
poupyiou, akoAdoudmvrag toug bpoug ac@dAelag, €xel LeIDOEl 0XedOV oe UNOeVIKA enirreda
aQ’ evlg 11g avagAéielg otov aepaywyo Kai tg davarmeopeg EINIIAOKEG TOU Oe eneuBdoelc tou
aepaywyou e laser, ag’ etépou tov Kivouvo arropydpiong tou Bnparodétn (SuroMxn dia-
depuia).

Meta a6 6Aa avtd, nov oe kaud nepintwon dev KAAUIITOUV 10 0UVOAO TV CIIGVIRY SU-
VNUKA avarn@iépwyv emImAokomv (ma Aiota avoixth pe tnv e¢éA¢n tng avaio8noiodoyiac), a-
vildauBdvetar kaveic 611 o avaio8no10A6yog éxel Kadnuepva HIIpOOTA tou éva Bapy @optio
euduvov, otg ormoieg p6vo e uItevduvlmnta, yvion Kal 0ot eKnaidevon uropei va a-
VIQIIoKp1dei.
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ITOTE ANABAAAETAI ENA XEIPOYPT'EIO

Kapaddavou Avuyévn
Avaio8noiodéyog, MEO I'NN BéAou

Ao eivai 01 KGp1o1 1atpikoi Adyo1 avaBoAng evig xelpoupyeiou.

1) EGv dev éxe1 yivel cwotdg Kal éyKa1pog IMPOEYXEIPNTIKOG EAEYXOG.

2) 'Otav o Kivéuvog emmAok®V eival peyaAitepog arrd 1o 6@elog g idiag mg erépbaong.
AU0 gival ta ouoTNata mou |ag arracxoloUv IPOoeyXelpnuKd, 61011 ep@avifouv g 1epio-
o061epeg Kal 6oBapdiepeg peteyxelpniikég emmAoKéS. To Avarrveuonuko Kal 1o KUuKAo@QopIko.

ANAIINEYZTIKO XY2THMA
Aodeveig uynAov K1voUvou Sewpolvial 6001 £X0oUV:
FEV1<1L
FVC < 1,5L 120 ml/kg B.Z.
FEV1 < FVC < 35% avapevopevng
MVV < 50% avapevépevng < 50 L/min f vniepkarrvia.
Aodeveig pe dUorvola 1 1010p1K6 Kpicewv 8U0IIvolas, Xwpic pappakevtkn aywyn avabal-
Aovtai e’ 60ov: FEV1 < FVC < 80% mpooSokwpuevng,
peiwon PEFR > 20%, yia va toug xopnyndei KatdAAnAn aywynh (Bpoyxodiaotalukd, 01aKo-
N xarvioparog, @uotodeparieia) ka1 ermavedéyxovial 2-4 eBGopdSeg peta.
Aduvapia BeAtinyong TwV CIIPOUETPIKGDV PEYEIDV € EVIATIKI QAPUAKEUTIKN AYWYN AIIOTE-
Aei doxnpo npoyvwonko deikin.
Otav FEF25-75 < 50% npooéomnp.evou
MVV < 50% mpoodoK@OpeEVOU Kal 8ev BEATIMINKE pe v aywyn, n dvnréinta avépxetal oto
60%.
'Exe1 peyddn onpaoia to €idog tng xe1poupyikng enépBaong, rouv da vnootei o acdevng. E-
nepBdaoelg onyv dvew Ko1dia ka1 tov dwpaka €xouv avgnpévn Peteyxelpnukn Bapvinra, e’
600V €ival yvwoto 011 PHeTEYXEIPNTIKA EXOUE:
¥ VC 25-30% oe enepBAoeig otnv KAtw Koia
¥ VC 50-60% oe enepBdoelg omv Gvw Koidia
¥ TV 20% oc enepBdoeig oy dvw Kodia
¥ FRC 70% tng npoeyxeipnukng 16-24 Mpeg PETEYXEIPNUKA.
Ye aofeveig pe xpbdvia rmveupovorddela, mou €xouv éviovo Bixa ka1 eKkpioelg propei va a-
vaBAndei 1o xelpoupyeio, wote va rponyndei eviaukn @uolodeparieia 1oUAAX10TOV YA €va
pnva, napdAinia pe katdAAnin diarpoen (evuddrwon).
To xarviopa 8a mpénel va S1axorrteral 2-4 eBdopddeg IIpoeyxe1pniikd.
EmrAokég: 60% oe ampoetoipactoug aodeveig

22% o€ IPOETOIPAOUEVOUS. :
TéAog, aofeveig e Adoipwin 010 av@iepo avarrveuouko da mpérer va avaBddiovial yia 3-4
eBOopndadeg (Gr1atnpeitar n unepdpactnplionia 1wV Bpoyxwv). '
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KYKAO®OPIKO XYXTHMA
M6vo 10 Ip6oPATo EUPPAypa T0U LUoKapdiou Kal n GUNQOopnTKNA Kapd1aKn averrapkela a-
notedoUv mpwrioyeveig mapdyovieg KIvuvou.
Extipnon KivdUvou eMImAOK®OV aIT’ 10 KUKAOQOPIKOG, 0€ Un Kapdl0Xe1POUPYIKES enepBAoEI,
ovpgwva pe 1o C.R.I. (Cardiac Risk Index).
EZaipetog mpoyvwotikég deiking n Soxipdola K6rnwong Kai 6x1 n ote@gavoypagia and povn
mg.
Te npoécaro éugpaypa (< 6 unveg), n mdavéinia €MAVELPPAYNATOG UE EMIETIKO
monitoring eivai: 2,3% (4-6 pnveg) ka1 5,7% (< 3 piveg).
Tuvohikn mdavointa enavepgpdayparog 1,9%.
Edv dev ouvipéxel AGyog y1a Gueon Xe1poupyIKn enépuBaon, KaAtepa va Xeipoupyeital o a-
08€VNC J1e IPAOPATo EULPPAyLa LETA To EEAUNVO, OITE T0 TOCOOTO ENMAVELPPAYIATOG TIAN-
014{e1 auto Tou yevikoU mAnducpot. E18dAAwg 8a mpénel va xeipoupyeital umd emoenko
monitoring ka1 va efac@aliletar rrapapovil oe ML.E.O. yia 3-4 nuépeg, 61011
Ioxaipukd ere10601a petd 10 Xelpoupyeio.

77% 11 TIpWTEG 26 WPES

100% 1o rpwto 48wpo.
Ao8eveig e KapO1aKN averapKela Kal KAdopa efwdnong < 40% epgavifouv avénpévn e-
pleyxelpnukn ducAertoupyia twv Ko1A1®OV tng Kapdid ka1 acdeveig pe kKAdopa e¢®Inong
< 30% éxouv 44% dvnidnra 1ov mpwito xpdvo Ka1 Xwpic xeipoupyeio.
AM\e¢ Karaotdoelg ou UIropei va pag rnpoBAnparicouv, Gote va avaBAAAOUE T0 XEIPOUP-
veio givar:
- O uTIep8UPEO0EIBIoUOE XWPIEC Aywyn N U6 avenapkn aywyn (eiaipeon: 10§ik6 adévwpua).
- O caxxap®dng d1abhing (0dkx. > 200 mg/100ml), 6tav amoteAei TUXaio MPOEYXEIPNTKO
egpnua ka1 €ival Xwpig aywyn.
- Neupopuuikég madnoeig (Muaodéveia Gravis), 6rmou mdavév va xpelacnel LETEYXEIPNTIKA
aywyn oe M.E.O.
- [lpoeyxelpnukni Ahyn @appdkwv, 6rwg n acmpivn, yia ernepbdaocelg 6mou npoBAéretal
arnmieia aiparog.

Baoiknh mpoinddeon mote va pnv viidpiel avaBoAnl Xe1poupyeiou tnv IIApapovi tng erep-
Baong, onéte Ka1 0 acdevhg emBapUvetal YUXOAOYIKA Kal T0 VOOOKOLEio 01KOVOUIKA (r1a-
pdraon tou xpévou voonAeiag) anotedei n cwoth ouvepyaocia avaioc8nocioAdéywv Kai xel-
poUpywv, aré v mpdm OTIyun mov praivel n évoeidn Xe1poupyikng deparneiag.

TéAog, SUOTUXMG UTIAPXOUV Kal Un 1atp1koi Adyol avaBoAng evlg Xeipoupyeiou, 1mou o@eido-
VIal IPWTIoTWE 0€ KAKN 0pydvemon Kal pn ouvepyacia petadl twv Xe1poUpywyv, twv avai-
08no10A0YwV Ka1 ToU UIIGAOIIIOU IIPOCWINKOU TOU XEIPOUpYeiou.

AvAykn oUVIOVIONOU TOU IIpoYypdjLLatog twv xe1poupyeinv ard éva n 6Uo dropa-Yueuduvol
xe1poupyeiov.

YKorog pag eivai va pnv diatapaxdei n Aern 100pporria epmotrooivng Kai ac@Aaleiags, Iou
avarrrgooetal avdpesa otov acdevin Ka1 1oug 1atpous Tov, yiati (Epoupe méoo ONUAvIKN yia
my UETEYXEIPNTIKN Nopeia tou ao8evoug eival Kal n NPeUn IPOEYXEIPNTIKNA IIPOETOILATIA.
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ITOTE ITAPATTIEMIIETAI ENA «XEIPOYPI'EIO»

A. TlartadériovAog, Avaio8no10A6yog
[".N.N.Kopomvng «ZiopavoyAeio»

[Mapamopm «xeipoupyeiou» cupBaivel 6tav éva I'eviké Nopapxiaké Noooropeio 11 GAAo
pn eZe1d1keupévo Noookopeio otéAvel éva acdevi 1ou ouvhndwg oe KArolo [1ep1pepe1ako n
efe101keupévo Noookopeio 61rmou 8a avipetwInodei mo anoteAeCLAtIKA Ka1 Je Iep10ootepn
ac@dAela.

O1 Aéyo1 Iou pIIopei va enmpedoouv tn Anyn tng ané@aocng tng IIAPAroUImg n 6x1 evog
xe1poupyeiou eivair toAAoi. Mmopei va agopotv otov acdevn (nAikia, utiokeipevn vo6oog, oU-
vodéc madnoeic), oto eidog tng enépbaong Kai oto 11600 eleiyouoa eival avtn, omv opyavw-
on tou AvaiodnoioloyikoU Tunpatog Kai 1wv ePmiek6pevov Xelpoupylk@v Tunpdrov xa-
8¢ ka1 otnv opydvwon tou Noocokopeiou. Av oto Noookopeio Aertoupyei mpoypapjia «eAey-
X0uU Ka1 eiao@diiong noi6tniag (Q.A) n appééia emriporm da eAEYEEL toug AGyoug tng 11apa-
OUIING.

ITapdAAnAa pe v andé@acn g MaparouImg evog «xelipoupyeiou» da ripériet va oradpi-
oTOUV 01 EMIITIGOEIC OTNV aglomotia tou Avaio8noiodoyikou Tunpatog, 10U eKAotote Xel-
poupyikoU Tunparog, tou Nocokopeiou, 6I1wg Kal 01 EMIWOELS OIOV acdevn Kal OTO KO1-
VaVIKS ToU mep1BdAdov. ITpduoto ndvia péAnpa da eivar n acpdieia tou acdevn.

I'vwpifoupe 6u ta Nopapxiakd Noookopeia eival yevikd ka1 dev KaAUTITouv GAeg tig 1a-
TP1KEG £181KOTNTEG, A€ AITOTEAECHA VA ATIEUdUvVoVIal oUXvd yia 814@opa IEPICTatiKd ota pe-
ydAa Iepipepeiakd Noooxkopeia. To yeyovog autd artotedei 8épa opydvwong tou EXY adda
Kal YEVIKOTEPNE KPATIKAG MOAITIKNG OTOV KOIVWVIKO Kal O1IKOVOUIKO TOUEQ.

‘Eto1, oe éva Nopapxiako n yeviké Noooxopeio rmou Bpioketai oAU Kovid oe karioio Ie-
p1pepe1akd 1 eZe1dikeupévo Noookopeio, mdavag va un dewpeital arnapaimin n vrrapin
povadag eviaukng depareiag, povadag texvniod ve@poy, MANPws AvVAITUYREVNS A1od0-
oiag, wPAKOXEIPOUPYIKNG, VEUPOXEIPOUPYIKNG, YVAJOXEIPOUPYIKNG, MAIG0XEIPOUPYIKIG,
opdoredikng, oupoloyikng, QPA 1 o3aApoAOYIKNG KAIVIKNG.

'Evag ao8evig mou mpéKeltal va urioBAndei o€ pia armin xe1poupyikn enépBaon aAdd €xel
Bap1d umIoKeipevn vOOo I1.X. VEQPIKN AVEIIAPKEIQ, KAPS1aKTl AVEIIGPKELQ, AVAIIVEUCTIKN a-
VEIIAPKEIQ, AILATOAOYIKES B1aTapaxés K.4., a IPETIel va Iaparépetal va xeipoupyndei oe
éva Noookopeio 6rou da undpxel duvardtnia IePIEYXEIPNTIKNG UTIOCTNPIENG 1600 tng UTIOo-
Keijlevng vooou 600 Kal TuxOv eMIIIAOK®V o€ povdada eviaukng depaneiag, otegaviaia po-
vada, povdda texvniol ve@poU K.4.

'Evag acdevig mou npokeltal va umoBAndei oe pia 3UoKoAn Kal moAvwpn enépbaon ka1
rTou mdavkg da xpe1aocdei peteyxelpnukn vrrootipién oe povdda eviaukng deparieiag, da
rpémnel va mapaneppdei oe Noookopeio 1mou da rapéxel avin m duvardmria.

01 Ava1o8no10A6yo1 adAd ka1 o1 d1d@opo1 Xelpoupyoi eKraideovial Katd tn S14pKel1a mg
£181KOTNTES TOUG, OTNV AVIETMINON 1000 KAdNUEPIVOV IIEPICTATIKWYV poutivag 600 KAl 0tnv
QVTILET®IoN Mo SUOKOAWV KAl OMAVIWV IIEPIcTAtIK®V, alAdfoviag ouxvd Noookopeia,
KOAUIITOVIAS JLE QUTO TOV TPOTIOo TO EUPUTEPO PACHA TG £101KOTNTAS TOUS.

Otav 6pwg epydfoviau oe ukpd n eeidikevpéva Noookopeia f 181011KA Ka1 Oe XPNOI|O-
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ITO10UV OAEC TIC YV(IOEIS KAl TIg 1IKavOtiég Toug yia peydAo Xpoviko f1aotnpa, peivetain a-
OTEAEOPATIKOTNTA TOUG OTNV AVILETOMOoN 314POpWV MEPICTATKGDV.

'Eto1, oe éva Nocokopeio Iou dev avupetwiifovial Kadnpepivd raidoxe1povpyKd, dw-
POKOXEIPOUPYIKA, yvadoxelpoupyIKda, VEUPOXEIPOUPYIKA K.A. IIeP10TATIKG, €M€10N OEV U-
IIGPXOUV 01 aviioToixeg KAIVIKEG, N ep@avion evog avaloyou IIEPICTATIKOU 8a IMPOKAAETEL
duolAeltoupyia tou oucTNLatog o€ BApog g ao@dAelag tou acdevi. Ba Qavep®oEl eN\eiyelg
o€ 6,11 aQopd oTNV UMKOTEXVIKN uniodoun, aAAd Ka1 OTIC IKavOITeg Ka1 oTig YVWOEIG T0U 1a-
TPIKOU KAl TOU VOOTIAEUTIKOU mpoowrmkoy. To id10 propei va oupBei ka1 6tav, oe éva Nooo-
Kopeio ia enépBaon dev €xel favayivel i 3e yivetal K 1600 OUXVA4, V() UIIApXEl N avii-
oroixn KMVIKA(QPA, Xe1poupyikn, 0pdonedikn KAIL).

Kai otig 800 IIepIITtOELS 0WoTo eival 1a Mep1oTtatIKa avid, av oev eival erteiyovia n av
ripohaBaivouv va peta@epdoldy pe ac@dAela, va IIaparéprovial oe ee101keupéva NooOKO-
peia, 610U Ka1 8a avupetwirifovial wg [IEPICTATIKG KASNEPIVAG pOUTIVAS UE TN OWOoTN UA1-
KOTEXVIK UTIOOTAPIEN a6 eZe181KEUPEVO 10TP1IKO KAl VOONAEUTIKO poowinKs6. Me autdv
tov 1pérro avidvel n ac@diela 1o aodevi Ka1 edatidvovral o1 mmdavomieg ERPAEvIong Iie-
PIEYXEIPNTIKGV oUpBapdioy, 1a or10ia, AKO6A KA1 av EReavictody, da avupetwInodovy ow-
ototepa.

Avdloya, 6tav oe ¢éva Noookopeio dnpioupyndei éva Karvouplo TUNUA, I1.X. VEUPOXEL-
POUPYIKG N WwPAKOXEIPOUPYIKO N PA1EUTIKO 1 TIAIG0XEIPOUPYIKO KAIL, 8a ripénel KArmoiog A-
va108no10A6Yo¢ va peteKraidevtei oe ox€éon pe 1o véo avukeipevo. Etol 8a gpecKapel g
yvooelg tou. ©a 3e1 Kaivoupieg texvikéc Kai da efoike1wdei padi toug (r.x. 8éoe1g ToUu aode-
V1 OT0 XE1POUPYIKO TPAITET], TOTIOIIEPIOXIKES TEXVIKEC, S1a0WANVWOoN arié tm putn, aveouvog
10KeTdg, 6101009AYIOg unepnxokapdioypagia, Kadetnp1acpol KEVIPIKWOV QAEBOV K.4.). ©a
¢pde1 o€ ETIAPN JLE TNV ATIAITOUHEVN UAiKoTeEXVIKT urtodopun. To mo onpaviko 6pws eival va
a@opo1(oel tn poutiva, SnAadn mv opydvwon mg ac@aloug d1axeipiong 1wV MEPICTATIKWY,
Gote va myv e@apuooel oto Noookopeio 1ou exTIa1devioviag pe tn oe1pd tou o i610¢ GAAoug
ouvadéA@oug Tou Kadwg Kail To VOONAEUTIKG IIPOOWITIKOG.

Aev ava@épdnke wg AGyog yia MAPATIOUIIN XEIPOUPYEIOU O rmAnppeAng eZ0mA1opog 10U A-
va1o8no10AoyikoU Tunpatog, enewdn oUUE®Va He my unoupyikn anégaon Y4a/3592/96
pe 8épa ta eddxaota 6pia IIpod1aypag@V y1a tnv ACQAAn Xopriynon Avaiodnoiag, Kade A-
vaiodnoiodoyik6 Tunpa da npémnel va eivar €IIapKQ)G eZOIMAIOPEVO KAl OTEAEXWHEVO.

Av 610¢ de oupBaivel auto Kal undpxouv eXAeiyelg otov €Z0IAION6 Kai 010 IIPOCWINKO,
N IApaIIopn twv Bapéwv nepiotaukdv oe dAAa Noocoxopeia prtopei pev va 8iyel v agio-
motia tou Avaio8ncioloyikou Tunpatog kai tou Noooxopeiou, aAAd 8a eival ka1 pEtpo rie-
ong 11pog to Noookopeio yia mv ardéxmon tou OWOTOU €Z0ITAIONOU KAl TV M1AvOpmon 10U
Tpnpatog.

H IoArteia otov topéa ng Yyeiag ta teAevtaia xpévia npoornadei va dwoel Bapog oy e-
neiyouoa 1atpikn pe v opydvwon TEIT oe kG9e Noookopeio KA1 e Tn OTEAEXWON Kal ToV
eformA1op6 tou EKAB. Me toug Ka1voUploug 001K0Ug Agoveg Kal ta oUyxpova €onAiopeva a-
o0devo@ipa, Ta asporidva Kai ta eMKOITIEpA N petagopd Bapéwv aodevov yivetal ypriyopa
Ka1 jle ac@diela pe ouvodeia ERIIEIPWV yiatpav. Ioiog 6pwg da eival apaye agp1o 0 pOAOG
twv Fevikdv Nopapxiaxv NOGOKOUEIWV; Oa yivel artokévipwon oto EXY e «adeAPa» YEI-
tovikd Noooxoyieia rrou 8a KaAUTItouv S1a@opeTIKES €131KOTNTES TO Kadéva N 8a AertoupyoUv
oav Kévipa Yyeiag avupetwmnifoviag povo ta ereiyovia ka1 anid Mep1otatiKa Iaparepno-
viag (pe ao@dAela) 6Aa ta uTIGAowa;
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©a prropovv ta Noookopeia va diarnpotv Tunpara xai KA1vikég 11ou eival 01KOvOopKa a-
oUp@opeg Kal {npuoydveg; ©a puiopovv va d1atnpouv rmoAuduvapes MEO pe duvapukotnta
JKp6TEPN TwV £81 KpeBaridv, Iou va unv eival mavia yepdia; Ga propodv va diampogv
VEUPOXEIPOUPYIKA N KAPSI0XEIPOUPYIKG N GAAA THNATA TIOU VA ekteAovv pua enépbaon mv
eBdopada; H 8a mpénel péow TEIT va @povtifouv yia mv A0@AAN IIAPATIOUIIN TWV IIEPICTA-
KoV oe GAAa Noooxkopeia; ITo1o 8a eival 1o ITOAIIKG, KOIWVWVIKS Kal O1IKOVOMIKO KOOTOG yia
KAe 1IEep10Xn;

Telkd phmnwg a mpénel va Bpedei tpériog wote ta Nocokopeia va aviaywvifovial petagl
ToUg TIPOG 6QeA0g Tou acdevh ka1 g Yyeiag yevik6tepa( Me m 0wOoTi 01KOVOMIKN S10Xeip1-
on Ka1 Tov KatdAANAo {evodoxe1aKo6 eZ0MAIONO, LLE Ta OUYXPOVA IATPIKG PNXAVAATA, JE TV
UynNAN I016TNTA TOU 1ATPIKOY KAl VOONAEUTIKOU MPOCKWINKOU KAl M ouvexn eknaidevon
tou, 8a UIIopoUV va mapéxouv Tig KaAUTePES UTINPETieg oTov aodevn. Exoviag é0oda eite a-
116 tnv molrteia, eite ard ac@aAocTKOUg 0pyaviopoUs 181wTKoUg 1 dnpooioug, eite arid toug
id10U¢ ToUC aodeveic, aéd v MaPoxn UYNAoU eMmIESOU UIINPECI®OV 6X1 P6VO Oev da nnapa-
IIEUIIOUV «xe1poupyeiar addd da npoomadovv va IPOCEAKUOUYV «xelpoupyeiar ard dila No-
ooxopeia.
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