THE IMPORTANCE OF TISSUE UNSATURATION

IN THE CALCULATION OF SAFER DECOMPRESSION SCHEDULES

A THESIS

SUBMITTED FOR THE DEGREE

of

MASTER OF SCIENCE

of

THE UNIVERSITY OF ADELAIDE, SOUTH AUSTRALIA

by

PETER CHARLES BUNKER, B.E.

1971



CONTENTS

Page
DECLARATION AND ACKNOWLEDGEMENTS
INTRODUCTION
1.0 General Introduction 1
2.0 What is Decompression Sickness? 1
3.0 Review of Aetiology of Decompression
Sickness 3
4.0 People Subjected to Changes in
Environmental Pressure 6
5.0 Scope of the Study 11
PART 1 : THEORETICAL STUDY OF GAS TRANSFER IN THE
BODY
6.0 General Background 12
7.0 Physiological Background 14
8.0 Mathematical Model of Gas Transfer
System 21
9.0 Summary of Theoretical Study 30
PART 2 : EXPERIMENTAL STUDY OF GAS TENSIONS IN
SUBCUTANEOUS TISSUE
10.0 Ways of Determining Tissue Gas Tensions 31
11.0 Review of Gas Pockets 34
12.0 Measurement of Total Gas Tension in
Subcutaneous Tissue Using Both the
Constant Pressure and Constant Volume
Systems 37
13.0 Results of Measurements 4o
GENERAL DISCUSSION 51
GENERAL SUMMARY 56
APPENDICES
1. Relative Diffusion Rates of O, N2, C02 and
H20 Through Silicone Rubber Tubing
2. Design of Pressure Transducer for Constant
Volume System
3. Temperature Corrections for Measured Values
of Tissue Gas Tensions
b, Results

BIBLIOGRAPHY



This thesis contains no material which has
been accepted for the award of any other degree or
diploma in any University and to the best of the
author's knowledge and belief the thesis contains no
material previously published or written by another
person except where due reference is made in the

text of the thesis.

Signed.....-....’..



DECLARATION AND ACKNOWLEDGEMENTS

I declare that this thesis is of my own composition
and that it is a record of the original work conducted
during the years 1970 and 1971 in the Department of Human
Physiology and Pharmacology, University of Adelaide. The
work described herein has not been submitted for any other

degree award or diploma.

I wish to record my gratitude to the Committee of
Management of the Aeromedical Research Laboratory (AMRL)
for facilities offered and support received while working
on this thesis. In particular I would like to thank Dr.
D.H. Le Messurier, Officer-in-Charge of the Aeromedical
Research Laboratory under whose guidance this work was
carried out, for all the assistance he has given, his
enthusiastic support of the projects undertaken and his

valuable criticisms.

I should like to acknowledge the help of Mr.
Svilans in providing useful and practical extensions to
the basic programme outlined in this thesis and the
surgeon, Mr. A.H. Slavotinek, for implanting the silicone

tubing in my arm and the subsequent medical care received.

Furthermore, 1 wish to thank Mr. W.R. Wood for his
advice and assistance particularly with the low pressure
work and Mrs. L. Yeatman &Miss C. Hedges for their
invaluable help in conducting the often tedious experiments

and in the preparation of this manuscript.





