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Publisher's Brief Comment

[ang rheography records the wave form which shows the status of pulmonary
blood pulsation from outside the body with the method of bioimpedance. The
“Rheography” mothod is an non-inuasive ancillary diagnostic method for evaluating
the status of pulmonary ciroulation. As seen from this book, lung rheogram not
only can give information on the condition of pulmonary artery but also can reflect
many aspects of the condition of pulmomary vein.

In this book, the author, on the basis of his experiences in doing research
work and in giving lecturcs on lung rheography, systematically disecussed the theo-
ries and practice of lung rheography, empbatically reflecting the recent achieve-
ments both in research work and in clinical usage. The author appropriately mentioned
the advancement already made and juestions not yet answered both in our country
and abroad. "This book may be used as important reference hook for clinicians
and for 1hose who are engaged in experimental rescarches.

In this book, the auther always observed the theory of “blood volume
composite wave” and“ dominant pulsation”.

There are fifteen chapters in this book. The first three chapters deal with

the concept, principle and method of operation. In obapters four and five,
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interference, false error, and the type and identification of variations are discussed.
In chapters eight and ninec the normal wave form and it3 composition and the
pathophysiological significance of the different waves are highlighted. From chapter
ten to chapter thirteen, according to the classification of pulmonary circulatory
diseases, the author separately discussed the features, regularity and the principles
governing the origination of the wavos scen in foarty-five differemt entities of
diseases and conditions, which are associated with changes in pulmonary arteria
and venous volume and changes of partial pulmonary circalation. Chapter fourteen
describes how to read lung rheogram and how to write report. Chapter fifteen
concisely numerates some problems still present and certain progressions.

This book is of great value to the diagnosis of cardiopulmonary diseases, to the
assessment of results of treatment, to the monitoring of pulmonary circulation
to the laboratory study on the pathophysiology of mountain disease, of space avi-
ation and of caisson disease, and to the examination of the pulmonary circulation

no matter for what reason it is needed.

This book may serve as reading material and as reference book for clinicians
of cardiac, chest and other related department; for fellows and research men working
in medical college; for physical diagnosticians and for those engaging in physiology

and pathophysiology researches,
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Preface

Lung rheography is a mnon-invasive biophysical method used to observe the
pulmonary arterial and venous pulsation status and to examine the wave form produced
by the changes of blood volume pulsation of pulmonary circulation, these changes
being caused by various diseases of heart, blood vessels, and lungs. 1t is a new
ancillary diagnostic technigue developed on the basis of “Rheography” within the
sphere of HBI.

“Rheography” is also called impedance rheography and plethysmography. It
reflects and records the total or composite status of the blood volume pulsation of
the examined area and its iracings represent the composite wave of arterial pulsation
“curve as well a3 venous pulsation curve. Since it does not principally denote the
status of “blood flow” and terminologically it may be confused with the method
used to observe blood flow, and, furtbermors, on clinical practice it frequently
causes misanderstanding, here we omit the word “flow” from the Chinese term.
Because it is used to observe the pulmonary circulation, it is thus termed “lung
rheography” .

Researchos in this subject commenced abroad in 1961, and since then authorities
in Soviet Union, Japan, America, Ozechoslovakia and Italy have done large amount
of work concerning this subject and have made contributions to it.

In our country, beginning in 1975 and using the technique of enlarged regional
“rheography” of rt. lung (total rt. lung), we performed animal experiment on 6
dogs and carried out clinical studies. T'hrough analysing the rheograms taken both
before and after pulmonary circulation obliteration in the 6 dogs and through
comparing the rheograms taken on the sound side with those taken on the diseased
side of the chest in many patients suffering from wunilateral pulmonary artery
agenesis or subjected to unilateral pneumonectomy, we consistently proved that
the waves traced principally reflect the condition of pulmonary circulation. We
have successively made observations on healthy persons and on patients with emphy-
sema, cor-pulmonale, pleurisy, pneumonia, space occupying lesions of the lung,
rheumatic heart disease, coronary artery disease, myocarditis and about fourty
entities of congenital heart diseases and great blood vessel diseases (anomalies) which
may lead to pulmonary circulation changes, the tatal number of patients being

more than 2000 cases. Among these patients, in more than 500 cases, who under-
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‘went cardiac operations (including artificial valve replacement and cardiac pacemaker
implantation), we compared their rheographic results obtained both before and after
operation, and in more than 300 cases we also made comparisons hetween the data
obtained by catheterization. By these methods we could identify different wave
patterns and thus further proved that the waves traced could certainly, from body
surface, reflect the status of the pulsation of pulmonary circulation. We also
studied the graphic tracings representing different hemodynamic status of these
disease conditions and gained preliminary recognition concerning their regularity.

On this basis, we studied the composition of the waves of lung rheogram in
April 1978 and obtained preliminary evidence in proof of the theory of “blood
volume composite wave”and“dominant pulsation”, Our practice had shown this theory
could comparatively satisfactoryly explain the graphic features recorded during the
various diseases as stated above. Furthermore, under the guidance of this basis, we
worked out a tentative basic theory and established a routine operative technigue
and method of - examination to gain preliminary recognition of its regularity. By
meams of observing the pulmonary arterial and venous pulsation, lung rheogram,
in aid of clinical and other methods of examination, may be used in clinical prac-
tice as non-invasive ancillary method for examining  various cardio-pulmonary
diseases which may cause pulmonary ocirculatory changes and, furthermore, it can
aid to gain new knowledge and promote further development of rheography of
other paris of the body. In the hope that this newly developed method may be
pushed forward to wider application and more usage, the author collected and
analysed his expermental results and clinical observations and complied this book,
which, the author hopes, may be useful as a reference book for those who are
interested in this subject.

At present time, owing to the lack of generally accepted equipment together
with the limited number of cases studied, it is only possible to discuss the natural
rules about the sequential changes of lung rheogram but impossible to work out
any quantitative or qualitative data for diagnostic criterion. The latter is one of
the important aspects of the subject which should be brought into faster progress
in the future with great effort.

In view of the fact that lung rheography is a nmew and developing diagnostic
technigue which is still in its early stage and the experiences of the author are
rather limited, it is probably inevitable that there may be many defects or even
errors in this book. Criticisms from the readers are warmly expected by the
author so as to put this new diagnostic technique into advance step by step.

Tn this research work, from the beginning to end, the author always got firm




support and warm encouragement from his seniority, 211 Hospital and many
comrades concerned. He was rewarded for good work on the Technological
Experience lixchange Conference held by the P.T.. A, Shenyang Unit and on the
National Conference of Science.--On the Vth International Conference on Electrical
Bioimpedance the author received hearty praise from many specialists and friends
who attended the meeting. During the experiment the author also got firm
support and cooperation from Harbin Chronic Bromnchitis Research Tnstitute,
Harbin Medical College, Shanghai Municipal Hygienic Bureau, Shanghai Chest
Disease Hospital, Comrade Zheng Zu-kang (¥4 FE) of the Mathematics Research
Institute of Shanghai Fu-Dan University and fhe concerned heads and departments
of the General Hospital of Shenyang Unit of the P'. I.. A.. During preparation of
the book the author also received instructions from and had the manuscript
critically reviewed by the Kditorial Board of the “P. I.. A. Medical Journal’;
members of Medical Science Committe of Shenyang Unit of the P. I.. A.; Dr.
Qian Wu-yang (&), h'ea.d of chest department of General Hospital of Shen-
yang Uuit of the P. .. A,; Prof. Fu Shi-ying (f}it#¥%) of Harbin Medical Col-
lege; Prof. Zhao Xin-er (#X3£7i) of Heilongjiang University, and Dr. I in Zhi-
hu ($kZ ) of 211 Hospital. Dr. Gu Ju-kang (%), Dr. Zhang Jia-hua
(3 tm4e), Dr. Qu Zhong-jie (HEE7), Dr.Zhou Du-hong (JH#f4), Dr. Feng
Yu-mei (/G E#), Dr. Oheng Shu-ying (fi¥), Dr. HBan Bing (#ifk), Dr. Gong
Yi-chen CE#E), Dr. [.i Yan-zhen (ZEFi®), Dr. Li Liao-chang(Z2i1 B)and Dr.
i Hong (#4r) gave the author great assistance in collecting and arranging the
material. l'o them, fogether with all mentioned above, the author wishes to
express his sincere thenks.

September 1981
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