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PREFACE 

Contrary to the popular belief, "Le sollDleil n'est plus milieu sQr" 
(J. Cocteau, cf. Cl. Gaultier, Pathologie respiratoire du sommeil, La 
Presse Medicale, 16, 561-563, 1987), and anesthesia is even less safe. 
Sudden Infant Death Syndrome, Obstructive Sleep Apnea, Ondine's Curse and 
various respiratory complications of generał anesthesia are not so rare; 
as a matter of fact they happen much too frequently. 

The idea of organizing another symposium dealing with breathing in 
sleep and anesthesia has been discussed almost immediately after we said 
"good bye" to the Organizers of the excellent Paris meeting "The 
Regulation of Respiration during Sleep and Anesthesia" (R.S. Fitzgerald, 
H. Gautier, S. Lahiri eds., Advances in Experimental Kedicine and
Biology, vol. 99, PlenUD1, New York 1978).

Taking into account the impressive amount of data that have emerged 
during the last few years, we have decided that we shall meet and discuss 
them; we hoped also that the publication of the scientific materiał might 
be useful for everybody interested in the physiology and pathophysiology 
of breathing, anesthesia and sleep. So we met in Warsaw under the 
auspices of the European Society for Clinical Respiratory Physiology and 
the Polish Academy of Sciences, we discussed vividly many fascinating 
papers presented by our Colleagues from Europe and America and Plenum 
Press has published the proceedings. I hope that the finał result 
will satisfy the reader. 

Witold A. Karczewski 

V 



CONTENTS 

Opening Remarks . .
W.A. Karczewski 

Sleep as a Physiological Phenomenon . . . . . . . . . . . . .  . 
J. Nar�bski

Heavy Snorers Disease . . . . . . . • . . .
E. Lugaresi, F. Cirignotta, G. Coccagna,
P. Montagna, M. Zucconi

• I I I I • I I I ,• 

Hypoxia During Sleep. . . . . . . . . . . . . .  . 
G. Bonsignore, O. Marrone, V. Bellia, F. Cibella

The Upper Airway Muscles: Their Role in Sleep-Related 
Respiratory Dysrhythmias . . . . . . . . . . .  . 

N.S. Cherniack, D.W. Hudgel 

Effectiveness and Side-Effects of Nasal Continuous 
Positive Pressure Therapy in 66 Patients with 
Sleep Apnea . . . . . . . . . . . . . . . .  . 

H. Becker, U. Koehler, J.H. Peter, M. Steinberg,
P.von Wichert

The Influence of Obesity on Disordered Breathing in 
Patients with Obstructive Sleep Apnea Syndrome 
/OSAS/ . . . . . . . . . . . .  , . . . . . .  , , 

A. Brzecka

Chronic Obstructive Pulmonary Disorders (COPD) and 
Sleep . . . . . . . . . . . . . .  . 

A. Gianotti, P. Moscatelli, N. Franconieri

Polysomnographic Findings in Patients with Chronic 
Obstructive Pulmonary Disease (COPD) . . . . .

E. Gozlikirmizi, N. Yildirim, H. Kaynak,
S. Madazioglu, H. Denktas, F. Yenel

High and Fluctuating Muscle Nerve Sympathetic Activity 
in the Sleep Apnea Syndrome: A Pathogenetic 
Mechanism in the Development of Hypertension? 

J. Hedner, J. Sellgren, H. Ejnell, G. Wallin

Cephalometry for Evaluation of Geometry of the Upper 
Airway . . . . . . . . . . . . . . . . . . .  . 

A. Kukwa, B. de Berry-Borowiecki, R.M.I. Blanks,
I. Fleszar, A. Komorowska, M. Ryba.

1 

3 

5 

19 

29 

39 

43 

47 

49 

55 

61 

vii 



The Clinical Relevance of Very Severe Pure Diaphragm 
Weakness . . . . . . . . . . . . . . .  . 

C. Laroche, N. Carroll, A. Mier, C. Brophy, M. Green

Cardiac Involvement in Obstructive Sleep Apnea Syndrome 
(OSAS) - Case Report . . . . . .  . 

M. Migdal, K. Kubicka, W. Kawalec, L. OrYowski,
M. Zubrzycka, P.S. Gutkowski

Respiratory Patterning and Arterial Oxygenation During 
Sleep in Laryngectomised Patients . . . . .  . 

W. Oldfield, L. Sawicka, M.S. �eah, W.N. Gardner

Vagal Reactivity During Sleep: Study of the 
Oculocardiac and the Hering-Breuer Reflex in 

Preterms . . . . . . . . . . . . . . . . . . 
J. Ramet, J.P. Praud, A.M. D'Allest, A. Carofils,
M. Dehan, Cl. Gaultier

Resumption of Ventilation 
Sleep Apneas is not 

at the End of Obstructive 
Determined by Diaphramatic 

Fatigue . . . . . . 
S. Sanci, F. Ci bella,
R. Modica, S. Romano,

O. Marrone, G. Cuttitta,
V. Bell ia

The Effect of Chronic Pulmonary Denervation on the 
Pattern of Breathing During Sleep in Man . .  

S.A. Shea, R.L. Horner, E. McKenzie, N.R. Banner, 
M.H. Yacoub, A. Guz 

Conchoplasty in the Treatment of the Obstructive Sleep 
Apnea Syndrome . . . . . . . . . . . . . . . .  . 

H. Skarzyński, W. Jegliński, A. Kukwa, G. Opo 1 sld ,
M. Ryba, Z. Szlenk, P. Radzimowski, M. Lisicka

The Effects of Adeno- and Tonsi llectomy in Children with 
Sleep Apnea Syndrome . . . . . . . . . . . 

H. Skarzyński, A. Kukwa, G. Opolski, R. Krauze,
W. Jeglinski, K. Sfomka, A. Kalotka-Bratek

Surgery Therapy for Obstructive Sleep Apnea - Present 
and Future . . . . . . . . . . . . . . . . . .  . 

B. de Berry-Borowiecki

Anesthesia and Central Nervous System 
B.K. Siesjo 

Respiration and Anesthesia . . . . . . . . . . . . . . . . . . 
B. Kaminski

Control of Breathing by Neuropeptides . . . . .
M.P. Morin-Surun, J. Champagnat, A. Foutz,
M. Denavit-Saubi�

Neurotransrnission and Neuromodulation Involved in the 
Control of Respiration . . . . . . . . . . . . . 

P. Grieb

The Control of Breathing Movements in the Fetus 
G.S. Dawes 

viii 

65 

67 

73 

77 

83 

89 

95 

97 

99 

105 

107 

111 

119 

133 



Pathophysiology of Sudden Infant Death Syndrome . . . . . . .  . 
Cl. Gaultier 

Depression of Excitatory Amino Acid Neurotransmitters 

in Brain During Carbon Dioxide Narcosis, Anesthesia 
and Hypoxia: Glutamic Acid and Aspartic Acid . 

R.E. Dutton, P.J. Feustel, E.H. Dutton, A. Szema, 
V.E. Shih, P.M. Renzi, G.D. Renzi

Respiratory Actions of Cholecystokinin and its 
Interaction with Opioids at the Brainstem Level . . . . .

M.A. Hurle, M.M. Dierssen, M.P. Morin-Surun,
J. Flórez

Influence of the Neurohormones: Human Corticotropin 
Releasing Factor (hCRF), Thyrotropin Releasing 
Hormone (TRH), Adrenocorticotrophic Hormone (ACTH) 

on Ventilation in Humans . . . . . . . . . . . .  . 
M. Nink, I. Huber, U. Krause, H. Lehnert

Tube Breathing under General Anesthesia . . . . . . .  . 
V. Smejkal, F. Palecek, R. Havelka, D. Miloschewsky

Effects of Enflurane on the Ventilatory Response to 
Increased Carbon Dioxide and Metabolic Rate in 
Dogs . . . . . . . . . . . . . . . . . .  . 

D.S. Ward, R. Ginsburg, I.H. Abdul-Rasool, K. Aqleh

Effects of Changes in Inspiration Volume and Flow Rate 
on Respiratory Activity . . . . . . . . . . .  . 

M.D. Altose, A.F. Connors Jr., A.F. DiMarco

Excitatory Effects of Electrical and Chemical 
Stimulation of the Botzinger Complex on 
Expiratory Activity in the Cat . .  

F. Bongianni, G. Fontana, T. Pantaleo

Trigeminal Nerve, Breathing and Sleep Apnea . . . . . .  . 
H. Gromysz, A. Kukwa, U. Jernajczyk, W.A. Karczewski

Lateralized Response of the Hypoglossal, Facial and 
Phrenic Nerves to Lung Inflation . . . . . . . 

W.A. Janczewski 

Laryngeal Contribution to Respiratory Pattern in 
Anesthetized Rabbits . . . . . . . . . 

B. Kamosinska, M. Szereda-Przestaszewska

Propriospinal Inspiratory Neurons in the Upper Cervical 
Spinał Cord of the Rabbit: Location and Efferent 
Spinał Projections . . . . . . . . . . . . . . .  . 

L. Kubin, J.R. Romaniuk

Spectral Analysis of Breathing Pattern in Man During 
Exercise . . . . . . . . . . . . . . . . . .

J. SiegelovA, S. FeitovA

Disturbed Patency of the Upper Airway and Its 
Consequences . . . . . . . . . . . . . . . . . .  . 

H. Skarzynski, W. Jegliński, A. Kukwa, G. Opolski,
K. Słomka, �- Ryba, R. Krauze

141 

149 

155 

159 

163 

167 

173 

177 

183 

187 

193 

197 

203 

207 

ix 



X 

The Vagus Nerve and the Control ot Breathing During 
Postnatal Development . . . . . . . . . . . . 

D. Marlot

Neural Mechanisms That Lead to Apnea . . . . .
A.I. Pack, L.R. Kline, J.C. Hendricks, M.F. Cola

Comparison of the Importance of Mechanisms Taking Part 
in Self-Regulation of Breathing . . . . . . . .

V.D. Glebovski

Closing Remarks . .
W.A. Karczewski 

PARTICIPANTS 

INDEX 

209 

217 

227 

239 

241 

243 



CONCHOPLASTY IN THE TREATMENT OF THE OBSTRUCTIVE SLEEP APNEA 

SYNDROME 

H. Skarżyński, W. Jegliński, A. Kuk.wa, G. Opolski,
M. Ryba, Z. Szlenk, P. Radzimowski, and M. Lisicka

Departments of Otolaryngology and Cardiology 
Medical Academy, Warsaw, Poland 

Upper airway compromise on the level of the nose may be the result of 
developmental deffects, chronic infections, or trauma. In some cases the 
patency of the nasal airway may be improved by means of a non-invasive 
treatment. In this paper we describe the possibilities of surgical 
treatment in cases where nasal airway compromise is caused by deviated 
nasal septum with unilateral compensative hypertrophy of the nasal concha 
or by bilateral hypertrophy of nasal inferior conchae (Kuk.wa et al., 1988 
in press). 

For more than ten years narrowed nasal airway is thought to be one 
of the causes of the disturbances of breathing during sleep 
(Guilleminault et al. 1976; Lugaresi et al., 1980; Miller, 1982). It is 
obvious that treatment of such a narrow airway is of great importance, 
though the optimal method is still being discussed and has not yet been 
established. Such a method should not only give permanent relief to the 
symptoms of obstructed nose, but should also preserve its physiological 
functions, especially for the humidification of inspired air. 

On the basis of the experience of many authors and our own, we worked 
out a special method of the operation, wich safely decreases the size of 
nasal conchae without any side effects. 

METHODS 

Forty-eight patients with nasal airway compromise were treated. In 
22 cases obstruction was caused by a bilateral hypertrophy of the nasal 
interior conchae. In 26 patients the reason of the obstruction was the 
deviated nasal septum with contralateral compensative hypertrophy of the 
nasal concha inferior. In all cases subjective symptoms of sleep apnea 
syndrome were present. In all cases we performed polysomnographic 
studies before and after surgery. 

The surgical treatment was dependent on the type of obstruction, and 
involved either septoplasty, or septoplasty complemented by conchoplasty. 
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RESULTS 

In �he surgical treatment of the nasal airway compromise two points 
are essential: patency should be regained and the physiological functions 
of the nose preserved. In all cases with hypertrophied conchae we 
performed a new type of operation, which was worked out in our clinic. 

In all cases PSG revealed apneic episodes before surgery, though only 
in 31 of them (64.5%) sleep apnea syndrome was diagnosed. After the 
surgery none of the patients complained of the nasal obstruction and none 
complained of the crusting or dry nose. In PSG studies performed six 
months after the operation no apneic episodes were observed in 28 
patients (58.3%). In the remaining patients PSG studies revealed the 
presence of very short apneas, but their quantity was significantly lower 
than hefore the treatment. 

CONCLUSIONS 

Proper elimination of the obstruction in the nasal airway, 
preserving physiological functions of the nose, is essential in the 
treatment of obstructive sleep apnea syndrome. The applied method of 
treatment of nasal airway compromise eliminated the obstruction without 
disturhing physiological functions of the nose (Mahry, 1981; 1982; 
Martinez et al., 1983). The relief of the symptoms was permanent and 
there were no complaints of dryness or crusting in the nose. 
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DISTURBED PATENCY OF THE UPPER AIRWAY AND ITS CONSEQUENCES 

Henryk Skarżynskil, Wojciech Jeglinskil, Andrzej Kuk.wal, 
Grzegorz oyolski2, Krzysztof SJomka2, Mirosław Ryba3 , and
Ret Krauze 

1Department of Otolaryngology, 2Department of Cardiology 
Medical Academy in Warsaw, and 3Department of 
Neurophysiology, Medical Research Centre Polish Academy of 
Sciences, Warsaw, Poland 

Every ENT (Ear, Nose and Throat) surgeon meets many patients, both 
adults and children, suffering from disturbances of upper airway patency. 
Usually the obstruction is at the level of the nose, nosopharynx or 
pharynx (Guilleminault et al.,1976). Disturbed patency of the upper 
airway due to the hypertrophy of tonsills or adenoid is discussed in 
another paper (Skarżyński et al., this volume). Separate discussion is 
needed, concerning the problem of nasal airway compromise in patients 
with sleep apnea syndrome. In this paper we present the consequences of 
chronic upper airway compromise. A typical patient with mild obstruction 
of the airflow in the upper respiratory routes presents himself to an 
otolaryngologist after many years of unsuccessful treatment performed by 
cardiologists, neurologists or psychiatrists. Not before the authors 
working on the problem of disturbances of breathing during sleep have 
proposed a new syndrome in otorhinolaryngology, such patients were fully 
diagnosed and treated (Simmons and Hill, 1974). The basie examination is 
an all-night monitoring of many parameters of the blood and functions of 
the organism - a polysomnographic study (PSG). In patients with upper 
airway compromise PSG reveals many pathologies in circulatory system 
function (Orr and Shappell, 1975; Lugaresi et al., 1980) namely the 
increase in blood pressure and lung circulation, disturbances of the 
heart rhythm and significant changes in ST - T in ECG examination. 
Retrospective epidemiologie studies confirmed more frequent pathology in 
circulatory system in the patients with apneas during sleep. It is 
possible that sleep apnea may be one of the etiologie factors of the 
hypertension and of some of the heart diseases (Lugaresi et al., 1980; 
Miller, 1982). 

The aim of this paper is to present the results of investigations 
performed on patients hospitalized in an intensive cardiologic care unit, 
who, besides their heart problems, suffered from an upper airway 
compromise. 

METHODS 

The materiał was based on 26 patients treated in an intensive 
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cardiologic care unit. All the patients, besides cardiologic problems 
had a disturbed patency of the upper airway. In all cases ENT 
examination revealed the cause of obstruction. In 11 cases it was a 
deviated nasal septum, in 4 - a hypertrophy of the nasal conchae 
interior, in 8 - nasal po lyps and in 3 - large tonsil ls. All the 
patients underwent a PSG examination and after cardiologic treatment they 
were submitted to surgery eliminating the obstruction in the airflow. 
Six months after the operation once again a PSG study was performed on 
all of them. 

RESULTS 

The cardiologic problems of our patients were: in 4 cases brady­
cardia, in 16 cases - disturbances of the heart rhythm (atrioventricular 
second degree błock, ventricular extrasystole), in 7 cases - arteria! 
hypertension. After the acute phase of these pathologies all patients 
were controlled and the reason of airway obstruction revealed. Each 
patient underwent PSG studies. In all cases PSG exhibited apneic 
episodes and in 14 cases the apneas occured in a number justyfing the 
diagnosis of sleep apnea syndrome (53.8%). After surgery all the 
patients reported that they "feel better" and especially "emotionally 
stronger". Six months after surgery all patients underwent another study 
and a complete cardiologic and laryngologie examination. In all cases a 
significant improvement in their heart and lung function was noted. None 
of the patients suffered from hypertension. In four cases some 
disturbances in the heart rhythm were sti 11 present , but only tri vial. 
From the group of 14 patients with the sleep apnea in 4 cases there was 
no improvement in PSG, but in the remaining 10 there were no apneas at 
all, or only 5 - 7 per hour. In all cases from the group of 12 patients 
in whom we did not diagnose sleep apnea there was a significant 
improvement in the second PSG examination. So, to sum up, no improvement 
was observed in 15.3% of the whole materiał and in 29.1'.t of the group 
with the diagnosis of sleep apnea. 

CONCLUSIONS 

In many cases of the chronic upper airway compromise a sleep apnea 
syndrome develops. Some of these patients are after many years 
hospitalized in cardiology boards for acute disturbances of the 
circulatory system. The physical examination is not always capable of 
revealing a real etiologie factor of their problems. The analysis of our 
investigations suggests that in such cases an ENT examination and a PSG 
study may be of great help. In our inconspicuous materiał the 
disturbances of the circulatory system were in 84,7'.t caused by upper 
airway compromise. 
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THE EFFECTS OF ADENO- AND TONSILLECTOMY IN CHILDREN WITH 

SLEEP APNEA SYNDROME 

H. Skarżynski, A. Kukwa, G. Opolski, R. Krauze,
W. Jegliński, K. Słomka, and A. Kalotka-Bratek

Departments of Otolaryngology and Cardiology 
Medical Academy, Warsaw, Poland 

Every case of disturbances of respiration during sleep with apneic 
episodes longer than 10 s should always draw our attention. After many 

investigations it became certain that especially children should be 
observed closely during all types of upper airway infections, when the 
patency of the airway is compromised and the risk of apneic episodes 
increases. Even a limited compromise of the upper airway, when chronic, 
may lead to a serious pathology in the circulatory system and may provoke 
the manifestation of disturbances in emotional life. 

Simmons and Hill (1974) were first to draw the attention of the ENT 
surgeons to the chronic upper airway compromise. Most of the workers 
agree that among possible cases of such state are: nasal septum deviation 
(Simons et al., 1977), hypertrophy of the lymphoid tissue of the pharynx 
(Eliascher et al., 1980; Rubin et al., 1983), rhinitis allergica (Lavie 
et al., 1981). The symptoms of sleep apnea are observed in children with 

large adenoid and tonsills (Eliascher et al., 1980) and in some cases the 
effects of such obstruction in the upper airway on the circulatory 
system are quite serious (Miller, 1984). 

The aim of our paper is to present the effects of adeno- and 
tonsillectomy in children with the diagnosis of sleep apnea. In 12 
chidren with sleep apnea symptoms, surgical treatment was applied. 
Adenotomy or tonsillotomy eliminated an airway obstruction and 
improvement in quality of night sleep was observed. Operated children 
improved their school performance, demonstrated better daytime activity 
and ability to concentrate. 

METHODS 

The materiał consists of 12 cases (age 5 - 16) treated in the ENT 
Clinic for recurring infections of the upper airway and progressing upper 
airway compromise. In 8 cases upper airway compromise was caused by 
hypertrophied adenoid and in 4 cases by large tonsills. In all patients 
we observed somnolescence during the day, lower activity and loss of 
ability to concentrate at school. In two cases arteria! blood pressure 
was slightly higher. The children snored and breathed through the mouth. 
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RESULTS 

Every child underwent PSG investigation before and after the 
surgery. In 6 cases the PSG study exhibited disturbances of breathing. 
Before the surgery apneic episodes were 8 - 25 s long. The number of 
apneic episodes per hour ranged from 6 to 15. During the apneic episodes 
P02 and PC02 changed typically and the range of such changes were in
close proportion to the time of the apnea. At the same time we observed 
disturbances of the heart rhythm. In all cases we did not observe such 
disturbances after the surgery. 

There are five parameters of clinical improvement after surgical 
treatment: changes in ECG, heart rate, arteria! P02 and PC02, and - first
of all - respiratory pattern during sleep. At least there of them were 
observed in the total of 12 patients. In 8 cases all five parameters 
were found. 

DISCUSSION 

Early diagnosis of chronic upper airway compromise in essential. 
Narrowed upper airway results in many disturbances, both emotional and 
physiological, leading to the retardation of child's development. After 
the treatment the children presented better activity and much better 
school performance, which was observed by themselves and by their 
parents. In many papers (Eliascher et al., 1980; Guilleminault et al, 
1976; Miller, 1984) it was outlined that upper airway compromise 
seriously disturbs the function of circulatory system function. Our 
patients did not yet present any such disturbances during physical 
examination·, but a certain pathology was already observed in the PSG 
studies prior to surgery. 

The analysis of the results of our investigation suggests that 
indications for adeno- and tonsillectomy should be much widened. Such 
statement may serve as one more voice in the discussion concerning early 
adenotomy, tonsillectomy or tonsillotomy. 
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