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1. FOREWORD by John G. BAUST

Cryoscience and cryomedicine are new
branches in international science and
medicine. In cryoscience and cryomedicine, including cryosurgery, the subzero
temperatures are studied and focused
on application in human life, mostly for
diagnostic purposes and the treatment
of different kind of diseases.
Thirty years of pioneering modern cryosurgery, cryomedicine and cryoscience
by Professor Dr. Nikolai N. Korpan has
now led to a standard with the potential
of changing paradigms not only of surgical oncology but also general medicine.
In a world–wide unique contribution
Professor Dr. Nikolai N. Korpan has observed and discovered in living substances phenomena which suggest that
cryosurgery is the first surgical technique based on the anti-angiogenesis,
i.e. blocking the tumor vascularisation
by immediately stopping oxygen supply
to the tumor cells. This initiates an irreversible tissue damage process and finally leads to completely destroying the
tumor mass.
For the first time, the scientific implication of the long standing research is to
define that the early and late cryosur-

gical vascular changes and circulatory
stagnation together with the following
cryoaponecrosis and cryoapoptosis as
well as anti-angiogenesis are the main
important mechanisms of living tissue
damage as a response to the freezingthawing process.
Furthermore for the first time a longterm follow up clinical experience was
summarised by Professor Dr. Nikolai N.
Korpan with modern cryosurgery for
treatment of multiple liver metastases,
especially large liver metastases. The
data of clinical trials suggests that the
hepatic cryosurgery is clearly more effective in the treatment of resectable
and non-resectable liver metastases.
The next fundamental and novel clinical implementation for the innovative
cryoscience and cryomedicine, including
the cryosurgical approach, by Professor
Dr. Korpan are patients with skin benign
and malignant lesions, melanoma (primary, local recurrence and metastatic),
pancreas head adenocarcinoma, breast
cancer (primary, local recurrence and
metastatic), lymph node metastases,
stomach and colon adenocarcinoma,
thyroid benign and malignant diseases,
tissue malignancy tumors.
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Prof. Dr. Korpan has defined that tumor
immobility cannot be achieved at all using the current surgery standard. This
complete local immobility of the active
tumor cell mass constitutes the benchmark by which any surgical intervention
performed on a tumor patient should be
judged.
Further, at the current state of medicine
worldwide, complete local tumor immobilization can only be achieved by using
modern cryosurgery. Only by applying
lowest temperatures can the entire local
tumor subsystem be frozen en bloc like
a flash and thus are completely immobilized.
On account of his personal results
achieved in the field of cryomedicine and
cryoscience over the last three decades
and based on theoretical, experimental,
clinical and technological research, Prof.
Dr. Korpan has formulated a new standard for oncological surgery in the 21st
century.
A local malignant tumor subsystem must
only be removed after it has been immobilized en bloc completely and in a flash.
This is an aim that can only be achieved
by modern cryosurgery.
A
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world-wide

unique

cryotechnology,

co-developed by Prof. Dr. Korpan, performed in more then 2,600 curative and
palliative cryosurgical operations. The
precondition for this breakthrough is this
novel technology.
With more than 200 publications, including the epochal works “Basics of
cryosurgery” and “Atlas of cryosurgery”
Prof. Dr. Korpan has to be characterised
as the world–wide leading contributor in
cryoscience and cryomedicine.
No person other than the Nobel Laureate
in Physiology or Medicine 1990, Prof. Dr.
Joseph E. Murray can better summarise
the life-work of Prof. Dr. Nikolai N. Korpan:
“I am extremely impressed with Professor Dr. Korpan’s accomplishments as a
surgeon, scientist and discoverer in the
field of modern cryosurgery and cryotechnology...”

Professor John G. Baust, PhD
UNESCO Chair & Professor
Director
Institute of Biomedical Technology
Binghamton University
State University of New York
Binghamton, NY 13902 – 6000
USA

2. FOREWORD by Sajio SUMIDA

Professor Dr. Nikolai N. Korpan is an internationally renowned personality and
eminent researcher in the field of medicine and science. He is a researcher and
leading figure in the field of cryosurgery,
cryotechnology, cryomedicine and cryoscience world-wide. I am very impressed
with his intelligence, energy and determination. He is an innovative researcher,
a scientist and a therapist, with a good
sense of leadership.
Nikolai N. Korpan, MD, PhD, Professor
of Surgery, is truly one of the pioneers
in the field of cryomedicine and cryoscience.
For the first time, Prof. Dr. Korpan has
performed a number of theoretical and
experimental studies, both in vitro and
in vivo, to explain the action of low
temperatures on tissue. Korpan has
described cryoaponecrosis and cryoapoptosis which are together with antiangiogenesis some of the main mechanisms of biological tissue injury following
low temperature exposure. The unique
phenomena, which were observed and
discovered by Prof. Dr. Korpan in living
substance, namely the phenomenon of
a ‘lunar eclipse’ and the “Cryosurgical
Avascular Tumor” provide important in-

sights into the mechanisms of damage
and the cryogenic lesion immediately
after the freeze-thawing session in cryomedicine and cryosurgery.
Professor Dr. Korpan has obviously described main advantages of the use of
modern cryosurgical operations compared to conventional surgical technique. These are prevention of local
recurrence and distance metastasis,
gentle and organ-preserving interventions, reduced operating time and duration of general anesthesia, a portion of
the patients treated as in-patients up to
now can have an out-patient operation,
massive intraoperative bleeding in a portion of the patients undergoing conventional surgery up to now can be avoided,
minimal-interventional operations on the
human body, and others.
The art of cryosurgery not only requires
a long-standing experience in the handling of instruments but also Professor
Dr. Nikolai Korpan pioneers cryosurgery
both in Europe and world-wide, being
able to refer to his long-standing practical experience in thousands of cryosurgical operations. Publications in renowned
international journals as well as lectures
at numerous congresses have drawn
13

world-wide attention to this revolutionary operating technique.

long theoretical, experimental, technical
and clinical experience. Through Korpan’s

On the basis of his own long-standing
theoretical, experimental and clinical
research, experience and knowledge in
the field of cryoscience and cryomedicine a new generation of highly efficient
cryogenic appliances is intended to be
developed, thus enabling cryomedicine
and cryosurgery an international breakthrough.

fundamental scientific and clinical work
and his courage and creativity a new
discipline in science and medicine has
been established.

The enormous pioneering and significant
contribution to the field of not only national but also international cryoscience
and cryomedicine has been made by
Prof. Dr. Nikolai N. Korpan’s thirty year
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Professor Sajio Sumida, MD
Honorary President of the International Society of Cryosurgery
Director
Dr. Sajio Sumida Clinic
Chairman, Board of Directors
The Journal of Low Temperature
Medicine Takeda Bldg. 203, 2-11-6,
Ginza, Chuoku, Tokyo 104-0061
Japan

3. COMMENT by Arthur W. ROWE

Professor Dr. Nikolai N. Korpan’s pioneering scientific achievements and
fundamental results, which have been
published in numerous renowned international journals, go back over thirty
years of theoretical, experimental and
clinical experience.
The achievements of Prof. Dr. Nikolai N.
Korpan over three decades of scientific
and practical work in large-scale implementation of cryosurgery in oncology
include the development of new highly
effective methods of treatment of malignant diseases with the help of his own
developed original cryogenic technology
and equipment. That is the reason why
Professor Nikolai N. Korpan was able to
carry out thousands of successful cryosurgical operations on patients with
different kinds of malignant diseases
whose pathologic progress was neglected in many cases, to save their lives, to
return to practical activities.
The experimental studies of Professor
Dr. Nikolai N. Korpan concerning the
determination of the mechanism of the
effect of low temperatures on normal
and pathological cells are also very important for contemporary science and
medicine.

Prof. Dr. Korpan has observed and described an unique phenomenon of protein cryogenic denaturation reporting
the findings from low-temperature research on living structure. Early and late
ultrastructural cellular changes were
studied after the freeze-thawing process
in vivo. This phenomenon is not only astounding in its manner of appearance in
vivo but it is also astonishing in the way
it is reflected in nature. Protein CryoDenaturation Phenomenon observed and
discovered by Professor Korpan clearly
provides a platform for better understanding the mechanisms of damage
and the pathogenesis of frostbite after
using low temperatures in living nature.
Studied and discovered mechanisms of
cryosurgical injury in vivo by Prof. Dr.
Korpan led to deciphering of the effect of
deep low temperatures on living matter
in the field of cryoscience and cryomedicine.
The “Cryosurgical Avascular Tumorous Phenomenon”, which was first ascertained by Professor Dr. Nikolai N.
Korpan researchs the core of cryodestruction of tumorous cells. Attention
should be drawn to other experimental
facts concerning the determination of
15

biochemical mechanism of action of low
temperatures as well. Considering that
experiments on animals were carried out
by a surgeon, a practitioner, the results
obtained are becoming more valuable.
It is important to mention the significance of implementation of the new
cryosurgical treatment techniques in
cryomedicine, which were developed
by Professor Nikolai N. Korpan, in patient care institutions in many countries
all over the world. Professor Dr. Nikolai
N. Korpan carried out and is still carrying out demonstration surgery in many
hospitals in Europe, Asia, and the Middle
East and is giving lectures not only at in-
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ternational congresses with cryosurgery
but also for physicians of different hospitals.
There is no doubt that Prof. Dr. Korpan’s
work is of enormous benefit to the international scientific and medical community, especially in the field of cryomedicine
and cryoscience.
Professor Arthur W. Rowe, MD
New York University School of Medicine
Director
The New York Blood Centre
Editor-in-Chief
of the Journal Cryobiology Emeritus
USA

4. COMMENT by Anatoli I. GRIGORIEV

Professor Dr. Nikolai N. Korpan is by
rights the leader in the field of cryoscience and cryomedicine, especially
modern cryosurgery and cryotechnology
who has obtained worldwide recognition
from the scientific society.
In short, the main point of the new principles in surgery suggested by Nikolai
N. Korpan is concluded in the freezing
of tumors at an extremely low temperature. At the same time the approach to
the sick organ is achieved by surgery;
afterwards a special probe of original
construction, which was developed by
the researcher, is placed at the site of
the tumor. With this probe it is possible
to regulate and to maintain the temperature in a strictly given time interval.
The originality of this engineering development deserves special attention with
regards to both the right (optimal) selection of special constructive materials
and the simplicity of control of the developed system during surgery as well
as given the provision of the minimum
size of construction of defined geometrical shape.
The lesion in particular a tumor mass
is frozen for a strictly given, sufficiently

long period of time with the help of the
system developed by the researcher at
the same time all main working parameters are controlled automatically. The
tumor melts slowly after the cryosurgical
intervention. This process is controlled
by a determined regime of carrying out
the operation automatically as well.
The cycle of trials carried out by Professor Nikolai N. Korpan in the field of the
dynamics of changes of temperature
fields in the cryogenic zone of the operable area in the process of defrosting is of
special theoretical and practical interest.
For this purpose the researcher prepared
and carried out special experiments allowing the creation of unique cryogenic
equipment which provides scanning of
temperature and strict fixing of thermocouples in the process of defrosting of
pathological tissue and lesions with different negative temperatures (T) within
liquid nitrogen:
T1 = -40 °C; T2 = -80 °C;
T3 = -120 °C; T4 = -180 °C
transferred to the examined object by a
number of cryoprobe and laparoscopic
probes.
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Based on the trials named above the researcher was able to describe the mechanism of the formation of the cryozone
subject to the temperature of freezing
of the tumor and demonstratively the
measures of cryozone as well as to definitely describe the process of defrosting
of the frozen tumor subject to the initial
temperature and the prescribed speed of
defrosting.

Clinical trials of new technologies of
cryosurgery which were developed by
Nikolai N. Korpan showed broad, statistically significant treatment opportunities of different kinds of malignant diseases in different stages of development
and with branchy metastases in various organs of the human body in many
countries of the world in the last three
decades.

The range of engineering cryogenic developments, the systems of cryosurgical
devices and the technological processes
of Professor Nikolai N: Korpan, their innovation and originality undoubtedly
make an essential contribution to the
development of modern engineering science, applied physics, heating engineering, informatics and space technology.

The innovative character of the scientific
works of Nikolai N. Korpan with detailed
description of the originality of the constructions developed by him are confirmed by 50 patents in USSR, Austria,
European Union, USA and Japan.

The original engineering developments
of Nikolai N. Korpan in cooperation
with engineers open up new prospective treatment opportunities for different
diseases, especially malignancies. The
transmission electron microscopy of liver
cells and pancreas parenchyma showed
that after the local cryodestruction of
living tissue at temperatures
T3 = -120 °C; T4 = -180 °C,
in particular at the last one, the process of total loss of organ cells and tissue
takes place in the area of aimed influence of extremely low temperatures.
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Finally it should be mentioned that the
clinical success of cryomedicine and cryosurgery of Professor Nikolai N. Korpan
are further developed in many countries
around the world and of course receive
further practical development.

Professor Anatoli I. Grigoriev, MD
Vice President and Acting member
of the Russian Academy of Science
Director
State Scientific Centre of the
Russian Federation,
Institute of Biomedical Problems of
the Russian Academy of Sciences
Leninsky Prospect, 32-a,
119991 Moscow
Russia

5. COMMENT by Franz SELLNER

The open-mindedness for everything
new and the ability to quickly grasp new
concepts are the personality traits which
have determined Prof. Dr. Nikolai N. Korpan’s professional path in life.
After both his first two scientific foci: the
treatment of acute pancreatitis and the
medical possibilities of continuous microwave for postoperative septic wound
treatment, he already finds the scientific
challenge of his life in 1979: the basic
research of theoretical and practical application of the low temperatures in science and medicine, an application area
which fills his scientific career to the
present day.
The results of his work with cryoscience
and cryomedicine (cryosurgery) up until
now are impressive approximately 200
scientific publications and over 100 lectures on this topic at conferences and
symposia and Prof. Dr. Nikolai N. Korpan
can lay claim to several dozen guest lectures.
The practical work on this topic which
spans years is reflected in countless
suggestions for improvement for technical equipment for cryomedicine, especially cryosurgery, 50 national and inter-

national patents have been registered by
Prof. Dr. Korpan.
Therefore nobody is better qualified than
the author to deliver an overview of the
developments, the present experiences
and the current level of knowledge of
the mechanism of action of modern cryosurgery.
On the one hand this book launch gives
an account of the author’s comprehensive personal experience in the application of cryoscience and cryomedicine especially in the field of oncology whereas
at the moment no other surgeon can
report on a level of experience of over
2600 cryosurgical operations.
However it appears to be even more important if the summarised trial will be
undertaken here, to prove the operating principles of cryotherapy by theoretical and clinical experimental analysis, in which the after-effects of very low
temperatures on tissue are analysed by
the results of in vivo and in vitro investigations, in order to thus arrive at scientifically plausible explanations for the
respective postulated after-effects of
cryosurgical treatment which have not
been known for a long time. These in19

vestigations present early and late vascular changes with circulation blockades,
which together with the subsequent
cryo-necrosis and cryoapoptosis as well
as a possible anti-angiogenesis effect
are relevant.
Equally as significant are the investigations of observed ultrastructural cellular changes with their consequences for
technical equipment for modern cryosurgical operations (in particular the demand for high i.e. quick freezing rates).
Consequently this work constitutes a
significant and commendable contribution to the understanding of cryoscience
and cryomedicine in the whole oncological treatment concept. Although it can-
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not and will not be possible of course
through one sole publication to definitively clarify and determine the significance of cryotherapy in terms of oncological treatments. This book however
highlights the only correct path to this
goal: To impartially research and prove
the mechanism of action, the application areas and the application successes
of modern cryomedicine on the basis of
scientific analysis.
Franz Sellner, MD
University Lecturer
Department of Surgery,
Kaiser Franz Josef Spital,
City of Vienna
Neilreichgasse 100/1/8, A-1100 Vienna
Austria

6. COMMENT by Valentin I. GRISHCHENKO

Cryomedicine and cryosurgery, the theoretically founded academic and research
direction in medicine undoubtedly opens
up new perspectives in the treatment of
different diseases today. These are oncological cryosurgery, cryosurgery of
organs of abdominal and thoracic cavity,
hepato-pancreato-biliary
cryosurgery
etc. At the same time it should be mentioned that the methods of cryogenic
medicine have not found their own level
in the world of clinical medicine yet. This
becomes clear for a number of reasons:
firstly the traditional conservatism of
health protection all over the world; secondly insufficient study of clinical data;
thirdly the relative complexity of equipment used in cryosurgery; and lastly a
lack of specially trained and experienced
cryosurgeons as well as a number of
other reasons.
Based on the facts named above it is
possible to confirm with confidence that
the complex scientific trials conducted
by Professor N. N. Korpan are undoubtedly a new stage in the development
and practical mastering of cryosurgical
technology and cryosurgical surgery. The
conducted scientific trials clearly show
their effectiveness.

The particular feature of the trials of N.
N. Korpan and their originality lie in the
complex approach both in the creation
of special cryosurgical apparatus and devices and in the development of methods of carrying out cryosurgical operations and their practical mastering. The
researcher of these trials, expert in the
field of surgery, in productive collaboration with engineers succeeded in developing and creating a range of special
cryogenic devices and apparatus and
using it in surgical practice.
Furthermore, Professor N. N. Korpan
conducted fundamental trials concerning
the study of impact of low temperatures
on tumor tissue. He studied the dynamics of changes of temperature fields on
models specially created for these purposes both in the process of freezing
and in the process of defrosting at low
temperatures of -40 °C; -80 °C; -120 °C
and -180 °C. These results have direct
connection to and vital importance for
clinical practice. The world’s first performed electron microscopy of parenchyma of liver and pancreas showed
that after the local cryodestruction of
tumor tissue at temperatures of -120 °C
and -180 °C processes of vascularisation
21

block of tumor and development of the
whole necrosis (loss) of cells and tissue
takes place at the same time.
The research developments of the scientist and cryosurgeon N. N. Korpan
are secured by 50 national and international patents. He has published more
than 200 scientific articles and a huge
number of books.
The innovative range of the conducted
theoretical, experimental and clinical
trials together with the carrying out of
numerous pioneer cryosurgical operations show their effectiveness and per-
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spectivein the treatment of malignant
diseases of very different anatomic localisation of human organism.

Professor Valentin I. Grishchenko, MD

Full member of the Academy
of Sciences of the Ukraine
Director
Institute of the Problems
of Cryobiology and Cryomedicine
National Medical University of Charkiv
Editor-in-Chief
of the Journal Problems of Cryobiology
23 Pereyaslavskaya Str., 61015 Charkiv
Ukraine

7. COMMENT by Jose Carlos d’Almeida GONÇALVES

Professor Dr. Nikolai N. Korpan has a
brilliant carrier. He was born in Ukraine,
ended his medical studies in 1976 and
12 years later he was an Associate Professor in Kyiv Medical University and a
University Professor of Surgery in 1997.
Soon after that he was invited to Austria and changed his residence to Vienna
where he was accepted as a University
Professor, continuing his practical work
and scientific research.
He has received an impressive number
of honours, prizes and awards. He has
an imposing working capacity: until
1985, this is only 9 years after the end
of his medical studies he had published
85 papers. At present his bibliography
includes 222 original papers and congress’ communications. Over the year of
1984 alone, he published 16 papers! A
significant part of his publications were
written in Russian and Ukrainian to
which, regretfully, I have no access, not
even to their titles.
He has dedicated most of his practical
work to Oncology. Soon he became interested in Cryosurgery that he utilized
particularly for liver metastases and primary cancers of the skin, pancreas, thyroid, stomach and breast. Most were car-

ried out with original protocols. He holds
50 national, European and international
patents mostly cryosurgical technique.
Another important activity has been the
editing of books, to date he has edited
ten scientific publications, mostly on cryoscience, cryomedicine and cryosurgery
and has in press another books, in several volumes, on this same subject.
It is important to stress his contribution to biological investigation. Indeed
there are more studies on cryopreservation than on cryobiology of cryosurgery.
Professor Korpan contributed to the development of the scientific basis of cryosurgery. To my knowledge he was the
first to devise the concept of cryoapoptosis. This notion is particularly interesting because it explains one (to me) not
previously understood aspect of cryosurgery of internal organs. After having
done cryosurgery of tumours of the liver
or pancreas one could expect the formation of an abscess on the site of the
treated cancers. Actually this does not
happen, probably due to cryoapoptosis:
the cells that suffered this process are
reabsorbed differently from what would
happen in a common necrosis originated
from other causes.
23

He devised protocols he named cryodiagnosis which consist in immobilizing
the neoplastic cells through freezing, to
remove them en-block for histological
examination. This prevents metastasis
of malignant cells due to surgical manipulation.
The organisation of the International Institute of Cryosurgery by Professor Korpan became a scientific and practical
centre for trials concerning the study of
the action of low temperatures on cancerous cells, and for the implementation
of newly developed treatment methods
for malignant diseases world-widely. The
faculty of that Institute and its Director obtained international recognition of
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their active scientific and practical work
over the last few years.
Professor Dr. Nikolai N. Korpan is recognized as a significant and enthusiastic
personality in International Cryosurgery
and Cryomedicine.
José Carlos d’Almeida Gonçalves, MD
Past President
of the International Society of Cryosurgery
Past Head
of the Departments of Dermatology
District Hospital of Santarem
and Portuguese Institute
of Oncology of Lisbon
Rua Almeida Garret, 21
2000-773 Vale de Santarem
Portugal

8. COMMENT by Andrew A. GAGE

Professor Dr. Korpan is recognised
world-wide as a pioneer-researcher, excellent discoverer and practical doctor
in the field of modern cryoscience and
cryomedicine, i.e. cryosurgery and cryotechnology.
He made a significant contribution to
cryosurgical treatment of oncological
patients during the thirty years of his
scientific and practical work as a physician. It can be confirmed with absolute
certainty that the scientific and practical
work of Professor Nikolai N. Korpan put
cryosurgery on experimentally founded
scientific foundations and the practical
surgical work gave the opportunity to
apply low temperatures in every hospital.
Dr. Korpan’s pioneer scientific achievements and fundamental results, which
have been published in numerous renowned international journals, are based
upon about a quarter-of-a-century-long
theoretical, experimental and clinical experience. The numerous scientific
publications in international peer reviewed top-journals, including Annals of
Surgery, Journal of Surgical Research,
Journal of the American College of Surgeons, Technology in Cancer Research

and Treatment, Low Temperature Medicine, etc. as well as the special lectures
on authoritative international scientific
congresses confirm the originality of research.
Prof. Dr. Korpan observed and discovered several unique phenomena which
for the first time are characterized pathological processes in the human organism.
New standards were formulated and introduced by Prof. Dr. Korpan in oncological surgery.
Korpan’s discoveries are changed current preoperative invasive tumor diagnostics. Pioneer invasive cryodiagnostics
were described by Professor Korpan. The
suspected tissue will be removed for histological examinations only after the entire affected area has been immobilized.
The developed invasive cryodiagnostic by Prof. Dr. Korpan leads to the new
standard for invasive malignant tumor
diagnostics in the world medicine. The
current standard of invasive tumor diagnostics has to be replaced by the state
achieved by modern cryodiagnostics and
brought to a new optimum level in medicine.
25

Prof. Dr. Korpan has developed new clinical implications using deep low temperatures based on his personal theoretical
and experimental experience in cryoscience and cryomedicine.
For the first time, Prof. Dr. Korpan has
described such new terminologies and
definitions as cryoscience, cryomedicine,
cryogenic denaturation, cryogenic phenomenon, cryogenic necrosis, cryogenic
anti-angiogenesis, and other.
Further, the new concepts, discoveries,
inventions, and development of the innovative cryotechnology in medicine and
science are introduced by Professor Dr.
Korpan in the numerous national and international patents.
New cryosurgical techniques for malignancy curative and palliative treatment
in the field of dermatological and abdominal, breast and thyroid cryosurgery,
cryosurgery for soft tissue malignant tumors, etc. have been developed and introduced by Professor Dr. Korpan.
The new “Cryosurgical System“ by Professor Korpan and his collaborators is
universally applicable in modern cryomedicine and cryosurgery, especially
suitable for particularly mild cryosurgical operation techniques in the medical
application area. The cryosurgical system is world-wide the leading appliance
in the medical field. Finally, the modern
cryosurgical unit is a highly sophisticat-
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ed Universal Cryosurgical System developed by Prof. Korpan and his colleagues
to meet the most demanding needs of
today‘s cryoscience and cryomedicine.
In particular the organisation of the International Institute of Cryosurgery by
Professor Nikolai N. Korpan which became a scientific and practical centre
of trials concerning the study of cellular mechanism of action of low temperatures on cancerous cells as well as
the implementation of newly developed
treatment methods of malignant diseases should be approved for the practical
work of oncological hospitals. The collective of the named institute and its director Professor Nikolai N. Korpan obtained
international recognition of their active
scientific and practical work over the last
few years of work.
Finally, Professor Nikolai N. Korpan is the
world’s leading scientist and surgeon in
the field of cryoscience, cryomedicine
and cryosurgery.
Therefore, Professor Dr. Nikolai N. Korpan contributed to establishing a new
discipline in science and medicine namely cryoscience and cryomedicine.
Professor Andrew A. Gage, MD, FACS
Professor of Surgery Emeritus
School of Medicine & Biomedical Sciences
State University of New York at Buffalo
Buffalo, New York 14214

USA

9. INTRODUCTION

The second half of the 20th century is
characterised by the attempt to investigate the effect of low temperatures on
living nature and to collect modern scientific experience and clinical results in
different areas of medicine, in particular
oncology.
This accomplishment is the result of my
theoretical and experimental research
as well as my own clinical experience
over the past thirty years as a surgeon,
scientist and researcher. In this book,
in retrospect, I have tried to present a
clear quintessence of scientific facts in
the field of cryoscience and cryomedicine, collected by myself in the period
of time from 1979 until the present day.
This time span includes my first steps
in scientific research as a student at the
Kyiv Medical Institute until currently as
an experienced specialist for surgery
and a mature scientist in the field of cryoscience and cryomedicine working since
1995 in Vienna, Austria.
For the above period of time, a number
of theoretical, experimental, technological, and clinical studies, both in vitro and
in vivo, have been performed to explain
the action of low temperatures on living
biological structure. The review of the
fundamental foundations as a result of
my own 30-year period of theoretical,
experimental, technological, and clinical research briefly are theoretical aspects such as the hypothesis illustrated
by local temperature monitoring or local thermomonitoring (LTM), the study
of a dynamic temperature field and the
optimisation of regimes of cryogenic exposure in several fields of cryoscience
and cryomedicine. Furthermore using
cryosurgery by means of not the lowest
temperatures in the range of -20 °C to
-80 °C can lead to an incomplete pathological lesion destruction, especially in
oncology with a subsequent local recur-

rence and multiple metastases. A novel
concept of the high-tech cryogenic technology, especially cryosurgical equipment could be developed on the basis
of new knowledge and know-how which
can be used universally in the different
fields of science and medicine, especially
cryoscience and cryomedicine.
The new experimental model was developed for the investigations of the dynamic temperature field of the frozen
zone. The four-phases-process was defined during and after the exposure of
low temperatures on living tissue.
The phenomena have been observed
and researched in living substance by biological investigations in vivo, becoming
fundamental discoveries of importance
to all medicine. The discoveries are especially valuable for all cryomedicine and
cryoscience.
For the first time, the ultrastructural features of pancreatic and liver cells were
described after low temperature exposure, i.e. cryosurgery, in vivo in the field
of cryoscience and cryomedicine. These
ultrastructural changes in living biological systems provide a platform to better
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understand the mechanisms of damage
and the pathogenesis of frostbite after
practically using low temperatures in
cryomedicine.
Equally the four phases of the effect of
low temperatures on living tissue were
defined.
Our results defined the cryogenic destructive mechanisms in living nature,
simultaneously allowing us to formulate the main technical requirements for
modern cryogenic technology and equipment to perform modern cryogenic procedures in the field of cryoscience and
cryomedicine.
In order to summarise the clinical implications, randomised clinical studies
carried out giving a long-term followup clinical experience in cryosurgery for
treatment of multiple liver metastases
were collected world-wide. The data of
this 10-year prospective, randomised
clinical trial suggests that hepatic cryosurgery is effective in the treatment of
resectable and non-resectable liver metastases., etc.
Modern day cryoscience, especially cryosurgery, consists of achieving efficiency
and effective modality through good, uncomplicated surgical results and a high
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curative treatment rate as well as high
quality of life for the patients who have
been operated on.
Furthermore I would like to express my
gratitude to the group of engineers and
designers of the former Scientific Research Institute “Saturn” and its successors “Pulse”, Kyiv, Ukraine. I have
enjoyed a fruitful scientific cooperation
with them during the past three decades
in the field of cryogenic equipment and
technology. My special thanks go to Jaroslav V. Zharkov, an excellent engineer
and designer in the field of cryogenic
science, with whom I have continuously
collaborated over the past thirty years.
Finally, my gratitude goes to all patients
as well as to the Ukrainian and Austrian
people to whom I am in service with my
professional knowledge and my scientific
wisdom, my heart and my will.
Nikolai N. Korpan, MD, PhD
Professor of Surgery
Facharzt fuer Chirurgie
Head
International Institute for Cryosurgery
Department of Surgery, Rudolfinerhaus
Director
Institute of Future Technology
Vienna,
Austria
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12. CRYOSCIENCE and CRYOMEDICINE
12.1. Concise History
in Retrospect

body tissues (1).
As long ago as 3000 BC, the use of cold
compresses to treat compound skull fractures and infected wounds is mentioned
in an Egyptian papyrus (Fig. 12.1). There
were cited two places mentioning cold
therapy: the one from the original papyrus, and the other from material translated from hieroglyphic letters. The portion
of cold therapy is translated as follows:
“Thou shalt make for him cool applications for drawing out the inflammation
from the mouth of the wound.”
In comparison, the history of cryomedicine and cryosurgery is very short, and
in the 19th and 20th centuries, was closely
interwoven with developments in lowtemperature physics and engineering.
A review of the history of cryomedicine
and cryosurgery shows that it has progressed in leaps, and that each leap has
usually been triggered by immediately
preceding technological innovations. This
way, cold injury has become the basis for
a method of lifesaving treatment.

Fig. 12.1. The Edwin Smith Surgical Papyrus. Vol. III, The University of Chicago, Oriental Institute Publications, 1930
1:217-224 and 2:374-391, plate XIV.
Translated and annotated by James Henry Breasted

The era of modern cryomedicine and cryosurgery began in the end of the 1960s,
when the first cryogenic system capable
of delivering liquid nitrogen (-196°C)
to trocar type probes with an insulated
shaft and a conductive metal tip was introduced (2). The design of the cryogenic
probes allowed surgeons for the first time
to treat lesions deep within parenchymal
organs, with minimal trauma to the remaining organ.

Cold and low temperatures below normal
have been in use in the medical setting
since the turn of the century. But the
damage that cold can do has also been
noted from earliest times and is mentioned in both civilian and military sources, including historical accounts that deal
with the effect of cold climates on various

During the 1970s and 1980s, some scientists did a large amount of research on
cryosurgery in animals to determine the
effects on diverse tissues, including the
healing process, examining optimal techniques for different types of therapeutic
purposes (3). During these years and up
to the present time, they have advised
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many companies on cryosurgical equipment development and provided advice
on the research that they sponsor.
In the 1980s in Kyiv, the author began
fundamental theoretical, experimental,
and clinical studies on modern cryoscience, cryomedicine, and cryosurgery in
collaboration with engineers and designers.
Author’s theoretical aspects have provided further details on the unexpected role
of modern cryogenic technology, cryomedicine, and cryosurgery in different
areas of medicine, especially in oncological surgery (1,2,4,5). Innovative studies
with an experimental model investigated
the dynamic temperature field of the frozen zone, defined the four-phase effect
of deep low temperatures on living tissue, and explored the effect of freezethawing processes using temperatures of
varying intensity, from -40 °C to -180 °C,
with disc-shaped cryoprobes with diameters of 5 to 50 mm, and a laparoscopic
needle with a diameter of 10 mm in vitro.
Experimental foundations by the author are based on pioneering studies of
biological living substances (tissue and
cells) in vivo (dog liver and dog pancreas) provide a platform to profoundly understand the mechanisms of damage and
the pathogenesis of frostbite during low
temperature exposure (6,7).
This gives rise to a new concept concerning the technical requirements of
cryogenic equipment to perform modern
cryosurgical operations, especially in oncology.
Unique observable occurrences discovered by the author in living substance,
namely, the “Lunar Eclipse Phenomenon,” “Protein CryoDenaturation Phenomenon”, “Anthill Provocation Stimulus
Phenomenon”, and phenomenon of the
“Cryosurgical Avascular Tumor” provide
important insights into the mechanisms
of damage and the cryogenic lesion im52

mediately after thawing in cryoscience,
cryomedicine, and cryosurgery.
Based on the author’s research experience in cryosciene and cryomedicine
a new application area using deep low
temperatures was achieved. For the first
time, the new indications for deep low
temperatures in clinical medicine have
been applied in the sense of treatment
option. New surgical techniques were
elaborated and put into practice (8-9).
Further, for the first time, a prospective
randomized trial comparing the efficacy
of liver cryosurgery with the conventional
standard of resection was conducted by
the author (10).
Modern cryomedicine, and cryosurgery
achieve efficiency and effectiveness
through good, uncomplicated clinical and
surgical results, a high cure rate, and
a high quality of the life for patients. The
“power of cold” needs to be understood
and accepted by many more scientists, surgeons and other physicians.
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12.2. From
Fundamental Research
to
Clinical Implications
Theoretical, Experimental, Clinical, and Technological Foundations
Personal Experience
1979 – 2009
Annotation

• New Terminology and Definition

•

The changes in the world science and
medicine multiplied with all available
scientific data of the own personal theoretical, experimental, clinical, and technological research experience in the period of time from 1979 until present have
served as the objective scientific foundation to define the new terminology and
describe the new definition in the field of
using low temperatures, especially deep
low temperatures.

Cryomedicine – the branch of medicine aimed at the art and science of
the diagnosis, treatment and prevention of disease and the maintenance
of health using temperatures below
zero degrees

•

Cryogenic denaturation (Cryodenaturation) – the destruction of the
usual nature of a substance or the
change in the physical properties of a
substance, such as a protein, caused
by the use of deep low temperatures

•

Cryogenic phenomenon (Cryophenomenon) – any observable
occurrence or fact after exposure to
low temperatures

•

Cryogenic apoptosis (Cryoapoptosis) – process of cell death due to
the use of local deep low temperatures characterized by chromatin
condensation and DNA degradation

•

Cryogenic necrosis (Cryonecrosis) – local pathological death of living substance, i.e. death of one or
more cells, or of a portion of tissue
or organ, resulting from irreversible
damage after targeted precise exposure of deep low temperatures

•

Cryogenic-(surgical) anti-angiogenesis – prevention of the development of new blood vessels by application of the deep low temperature
technique

Fig. 12.2.1. Cryogenic instrument with
the ice-formation on its work surface
There are the following new terminologies and definitions:
•

Cryoscience – the branch of science using systemic theoretical and
experimental observations and accumulation of knowledge of scientific
facts and occurrences as a response
of living matter to low temperatures
in order to discover laws for the benefit of humanity
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Fig. 12.2.2. The ice-formation is the ruler of prolongation of human life in the doctor’s
hands

Further, for the first time, we propose
the cryoscientific and cryomedical terms,
namely nano-cryo, for efficient research
and application in order to refer to human health through combining the theories, experimental and clinical data in the
field using low temperatures and structures on the nanoscale level.

•

•
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Nano-Cryoscience – a discipline
of science accumulating theoretical,
experimental and clinical knowledge
in the field of low temperatures combining with nanotechnology refer to
human health
Nano-Cryomedicine – a branch
of medicine using low temperatures
based on the nanomaterials and nanometersized structures in medical
applications to advance in the pre-

vention, diagnosis and treatment of
human disease or the the study of
the effects of low temperatures on
living organisms combined with nanotechnology
•

Nano-Cryotreatment – a one-time
permanent process aimed at the art
of treatment using low temperatures
and nanotechnologies Cryogenic
Tempering

•

Nano-Cryoablation - the removal
of a body part by freezing using deep
low temperatures combined with nanotehnology

•

Nano-Cryoengineering – a branch
of engineering specializing in technical operations at low temperatures
combined with nanoscale technologies

•

•

•

•

•

Nanocryogenic Technology – a
production of low temperatures (cryogenic) technology and the study of
low-temperature phenomena combined with structures and materials
in the nanoscale

•

Cryogen – a freezing substance
used to produce low temperatures

•

Cryogenic – denoting or characteristic of a cryogen or relating to cryogenics

•

Nano-Cryoprobe - a surgical instrument for conducting deep cold to
small areas of body tissues in order
to destroy those areas produced on
the nanoscale level

Cryosurgery – a surgical technique
using low temperatures to destroy
pathological tissue in situ

•

Nano-Cryodevice - a device based
on using both low temperature and
nanotechnology

Cryoprobe – an instrument used in
cryomedicine for precisely applying
low temperature to a selected normal or pathological tissue

•

Cryoshaving – shaving off thin slices of pathological tissue by means of
a cryosurgical instrument

•

Cryogenic damage – irreversible
injury or harm of living systems, i.e.
cell, tissue, organ to locally apply
deep low temperatures

•

Hypothermia – either hypothermia
artificialis, or hypothermia localis, or
hypothermia regionalis - is a method
of deliberate therapeutic lowering of
the body temperature, whereby the
temperature of the body as a whole,
or only a part of it is lowered down
to, or not far above, freezing point

Nano-Cryoinstrument – a surgical
instrument in which cryogenic fluid is
conducted to a thermally conductive
tip based on nanostructures and nanomaterials

Nano-Cryoneedle – a needle for
biopsy or treatment refer to remove
or destroy part of the suspicious area
aimed at the treatment or examination using low temperatures technology on the nanoscale level

Finally, needs to be mentioned the following main terminologies and definitions in the field of use of low temperatures in science and medicine which are
well known world-widely:
•

kryos] – a combining form denoting
relationship to cold or involving or
producing cold under subzero

Cryo – cold, frost and ice [Greek
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Time Scientific Leap
				
from 1976 to 2009

Fig. 12.2.3. The science
future begins in the
first medicine lesson. In
dissecting room (myself
2nd from left). Chair of
Anatomy, Morphological
Building, Kyiv Medical
Institute.
Kyiv, Ukraine
October 1976

Figl. 12.2.4. In the operating theatre. The first
glimpse into the world of
Cryoscience and Cryomedicine. The first cryosurgical unit and the first
cryosurgical procedures
by myself as a young
doctor, surgeon and scientist. Department of
General Surgery, Kyiv
Medical Institute.
Kyiv, Ukraine
December 1982

Fig. 12.2.5. Lecturing and
training on modern cryoscience and cryomedicine, especially cryosurgery and cryotechnology,
with students from Germany. International Institute for Cryosurgery,
Rudolfinerhaus.
Vienna, Austria
June 6, 2008
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Fig. 12.2.6. Lecture and
presentation of own research and clinical data
using external local hypothermia and cryosurgery in patient treatment
with the acute organ diseases of abdominal cavity. Scientific Practical
Conference, Morphological Building, Kyiv Medical
Institute.
Kyiv, Ukraine
December 1984

Fig. 12.2.7. …and myself during the scientific
meeting (5th row from
bottom). Scientific Practical Conference, Morphological Building, Kyiv
Medical Institute.
Kyiv, Ukraine
December 1984

Fig. 12.2.8. Lecture on
modern cryoscience and
cryomedicine. The 32nd
Annual Meeting of the
Japan Society for Low
Temperature Medicine.
Tsukuba, Japan
November 25-26, 2005
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Fig. 12.2.9. Animal experiment was continuously going on. It was
combined with clinical
practice at the Department of General Surgery,
Kyiv Medical Institute
and my personal activity.
I am standing in front of
the main entrance into
the vivarium (zoological
garden). Kyiv Medical Institute.
Kyiv, Ukraine
April 19, 1986

Fig. 12.2.10. Workshop
on modern cryoscience,
cryomedicine and cryotechnology with a group
of scientists and doctors
from the Ukraine and
Germany. International
Institute for Cryosurgery,
Rudolfinerhaus.
Vienna, Austria
January 20, 2007

Fig. 12.2.11. …at the International Institute for
Cryosurgery, Rudolfinerhaus.
Vienna, Austria
February 2009
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• The first research by myself as a student at the Kyiv Medical Institute:

1979

1981
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For the first time, a number of theoretical, experimental, technological, and
clinical studies, both in vitro and in vivo,
have been performed to explain the action of low temperatures on living biological structures.
The basic aspects owing to my own 30year period of theoretical, experimental,
technological, and clinical research are:

A. Theoretical Aspects
Hypothesis
1)
1.1. As any physical process, the effect of
the factor of cold on biological living substance and the use of low temperatures
in biology and medicine can be both positive and negative. One of the basic objective principles to understand the action of
low temperature in vitro and in vivo could
be local temperature monitoring or local
thermomonitoring (LTM).
11.2. Furthermore LTM could be used in
the study of a dynamic temperature field,
as well as for the optimisation of regimes
of cryogenic exposure in several fields of
cryoscience and cryomedicine.
1.3. Finally, the process of biological living structure damage consists of a series of reactions or phases in response to
freeze-thawing. However, all pathogenesis mechanisms are not known currently
and further physical and biological investigations, especially experimental research, could be continued to understand
the mechanisms of damage and cryogenic lesion after freeze-thawing, especially
during and after cryosurgical procedures
in the field of cryomedicine.
2)
2.1. The coldest tissue temperature is the
prime factor in cell death. The changes
in normal and pathological living nature,
i.e. cell lines, tissue structure, fluid systems could be independent of different

low temperature exposures, especially
the deep temperatures. Using cryosurgery by means of not the lowest temperatures in the range of -20 °C to -80
°C can lead to incomplete pathological
lesion destruction, especially in oncology with a following local recurrence and
multiple metastases.
2.2. Thus, a novel concept of the unique
high-tech cryogenic technology, especially cryosurgical equipment could be
developed on the basis of new knowledge
and know-how, which can be used universally in the different fields of science
and medicine, especially cryoscience and
cryomedicine.

B. Experimental Research
3) Physical Investigations
3.1. The new experimental model was
developed for the investigations of the
dynamic temperature field of the frozen
zone and the four-phases-process was
derfined during and after exposure of low
temperatures on living tissue The block
schema of this model is shown in Figure
12.3.1.1.
3.2. The optimisation of regimes of the
low temperature (cryogenic) exposure by
means of observation and documentation
for cryozone formation after freezing for
different time. The cryoprobes 5 mm and
50 mm in diameter were inserted into a
1.5 l solution of 1.5% gelatine in water
kept at a constant temperature of +30
°C and continuously stirred (Figures
12.3.2.1-12.3.2.11 and 12.3.2.12-3.2.22
respectively). The cryozone formation
was observed at a temperature of -40 °C,
-80 °C, -120 °C, and -180 °C.
Further, the cryozone was investigated
using laparoscopic cryoneedles 10 mm
in diameter and 80 mm in length at
similar temperature parameters (Figures
12.3.2.23-12.3.2.33).
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Fig.12.3.1.1. Block schema of the experimental model investigation of the dynamic
temperature field of the frozen zone. 1 – Copper thermocouples, 2 – Device for the
oriented fixation of the thermocouples, 3 – Voltammeter, 4 – Accumulating device, 5 –
Device for entering data, 6 - Thermostat
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Fig.12.3.2.1–12.3.2.11. Cryozone formation at a temperature of -180 °C. A disc probe
5 mm in diameter
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Fig.12.3.2.12–12.3.2.22. Cryoprobe 50 mm in diameter at a temperature of -180 °C
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Fig.12.3.2.23–12.3.2.33. Cryozone formation using laparoscopic needle 10 mm in
diameter and 80 mm in length after exposure for the time period from 1 min to 10 min.
Cryozone after 10 min freezing: diameter 14 mm, depth 86 mm
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4) Biological Investigations in vivo
4.1. Several phenomena have been observed and discovered in a living substance which have become fundamental
discoveries of importance to all of medicine. The discoveries are especially valuable for all of cryomedicine and cryoscience.
4.1.1. Discovery 1: Lunar Eclipse Phenomenon (LE-Phenomenon)
A unique phenomenon, which was observed and discovered in a living substance, namely the phenomenon of a Lunar Eclipse, provides important insights
into the mechanisms of damage and the
cryogenic lesion immediately after thawing in cryosurgery (Figures 12.4.1.1.112.4.1.1.7). Immediately after freezing,
during the thawing process, the snowwhite living structure, i.e. pancreas parenchyma, frozen hard to an ice block and
resembling a full moon with a sharp demarcation line, gradually assumed a ruby-red shade and a hemispherical shape
as it grew in size from the vascular side to
the periphery. This snow-white cryogenic
lesion dissolved in the same manner in
all animal tissues. Similar phenomena
have also been observed by the author in
nature, namely the Moon during a Lunar
Eclipse and total Solar Eclipse. Both of

Fig.12.4.1.1
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these phenomena appear to be part of
living nature.
Vascular changes and circulatory stagnation are commonly considered to be the
main mechanism of biological tissue injury during low temperature exposure,
especially in cryosurgical oncology. The
vascular capillary changes and circulatory stagnation demonstrate the anti-angiogenesis mechanism. Thus, the Lunar
Eclipse Phenomenon suggests that cold
surgery is the first surgical technique to
use anti-angiogenesis in oncology, especially for the treatment of malignancy
diseases.
However, this phenomenon is not only
phenomenal in the way of its first appearance as a singular case but it is phenomenal in its nature of recurrence in nature.
The phenomenon observed by us has a
constant existence in the living nature.
The phenomenon of the Lunar Eclipse well-known by now - is a rare feature in
nature. To be able to witness it with one’s
own eyes can certainly be classified as
one of the most awe-inspiring experiences of a lifetime. Thus, it was a unique
experience in the field of medical science
for us to observe a similar remarkable
progression in living tissue.

Fig.12.4.1.2

Fig.12.4.1.3

Fig.12.4.1.4

Fig.12.4.1.5

Fig.12.4.1.6

Fig.12.4.1.7

Fig.12.4.1.1.1-12.4.1.1.7. Lunar Eclipse Phenomenon: The ice block immediately after
cryosurgery. The start of the Lunar Eclipse. The set of photographs shows the solid,
frozen, snow-white ice block of the pancreas parenchyma resembling a full moon with a
sharp demarcation line. It gradually becomes ruby-red in colour and assumes an ovular
shape, increasing in size from the vascular side to the periphery. This is when the first
signs of the Lunar Eclipse become evident
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4.1.2. Discovery 2: Cryogenic Protein
Denaturation Phenomenon (CPDPhenomenon)
The observed phenomenon is an original
work reporting the findings from lowtemperature research on living structure.
When discovering the Cryogenic Protein
Denaturatioin Phenomenon (CPD-Phenomenon) for the first time, one observed
early and late mechanisms of cryosurgical injury which were studied by transmission electron microscopy in the field
of cryoscience and cryomedicine.
The operation control unit was adjusted to the temperature required to produce the cryogenic effect of -80°C and of
-180°C because the cryozone formation
is dependent on different parameters,
particularly on these temperatures. The
freeze-thaw cycle was monitored using
intraoperative ultrasound before, during
and after cryosurgery. The cryogenic applicator was then automatically warmed
up and removed from the tissue.
The two freeze-thaw cycles were monitored by intraoperative ultrasound before, during and after cryosurgery. Liquid nitrogen was applied by a universal
cryosurgical device developed by us, produced by the Scientific Research Company “Pulse” (Kyiv, Ukraine), suitable for
universal application. Liquid nitrogen was
circulated through the probe at –196°C.
In an animal study, a temperature range
of -80°C and -180°C was selected for
cryosurgical exposure in contact with living subject. In order to study early and
late ultrastructural cellular changes after
low-temperature exposure in vivo, the
biopsy specimens were taken for transmission electron microscopy immediately and one hour after the completion of
the freeze-thaw cycles intraoperatively.
Afterwards, the abdominal cavity was
closed. Further, the next specimens were
taken after 24 hours, this time also intraoperatively.
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Freeze-Thaw Cycle at –80 °C and -180°C
Early ultrastructural cellular observation,
which is defined as all cellular changes
in living matter which have appeared immediately and one hour after the freezethawing process in vivo.
Tissue was taken directly from the central portion of the cryozone in the dog’s
liver immediately after thawing to observe the ultrastructural changes in liver
parenchyma, i.e. hepatocytes. The central portion of the cryozone in the dog’s
liver is presented after thawing. Tissue
was taken one hour after the cryosurgical
exposure using the low temperatures of
-80 °C and -180 °C.
On the one hand, hepatocytes (1) are
located one hour after the cryosurgical
exposure at -80 °C (Fig. 12.4.1.2.1).
Plasmatic membrane on the sinusoidal
surface (↑) of the hepatocytes is practically fully absent and partly obtained
on the lateral surface (⇑). Nucleus (2) is
manifested with the translucent nuclear
matrix and marginally situated heterochromatin. Mitochondria are present with
electron translucent matrix and partly
destroyed external and internal membranes (∇). One part of them contains
dense inclusions of coagulated protein
components (3), fragmental and a little
bit dilated canaliculi of the rough endoplasmic reticulum (∠). Single myelin-like
structures (↔) are seen in the cytoplasm
of the hepatocytes.
On the other hand, other hepatocytes (1)
indicated plasmatic membrane which is
fully absent on the sinusoidal (↑) surface
of the hepatocytes. Mitochondria with
electron translucent matrix and partly
destroyed external and internal membranes (∇) are observed. One part of
them contains dense inclusions of coagulated protein components (2), fragmental and a little bit dilated canaliculi of the
rough endoplasmic reticulum (∠). Space
of Disse (3) and the remains of sinusoids’
endothelial cells (⇑) are demonstrated.

Fig. 12.4.1.2.1. One hour after the
cryosurgical exposure at -80 °C.
Hepatocytes (1). Plasmatic membrane on the sinusoidal surface (↑)
of the hepatocytes is practically full
absent and on the lateral surface is
partly obtained (⇑). Nucleus (2) is
manifested with the translucent nuclear matrix and marginal situated
heterochromatin. Mitochondria are
presented with electron translucent
matrix and partly destroyed external and internal membranes (∇).
One part of them contains dense inclusions of coagulated protein components (3), fragmental and a little
bit dilated canaliculi of the rough
endoplasmic reticulum (∠). Single
myelin-like structures (↔) are seen
in the cytoplasm of the hepatocytes.
Magnification x 15,000

Fig. 12.4.1.2.2. Hepatocytes (1)
in the liver tissue which has taken
place one hour after the cryosurgical exposure at -80 °C. Plasmatic
membrane on the sinusoidal (↑)
surface of the hepatocytes is full
absent. Mitochondria with electron
translucent matrix and partly destroyed external and internal membranes (∇) are observed. One part
of them contains dense inclusions of
coagulated protein components (2),
fragmental and a little bit dilated
canaliculi of the rough endoplasmic
reticulum (∠). Space of Disse (3)
and the remains of sinusoids’ endothelial cells (⇑) are demonstrated.
Erythrocyte (4) and monocyte (5) in
the sinusoidal space. Magnification
x 12,000
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Erythrocyte (4) and monocyte (5) in the
sinusoidal space. (Fig. 12.4.1.2.2).

wise the coagulated protein components
(3) are situated in the mitochondria.

Late ultrastructural cellular observation,
which is defined as all cellular changes in
living structure which have appeared 24
hour after the freeze-thawing process in
vivo.

However, the phenomenon described by
us has been discovered in living matter
for the first time in human history. In our
scientific observations, we are proud to
record the results of detailed research
and first-time discovery of a phenomenon of the freeze-thaw process occurring
in living tissue following cryosurgery.

Further, tissue was taken directly from
the central portion of the cryozone in the
dog’s liver 24 hours after the cryosurgical exposure at -80 °C to observe the ultrastructural changes in liver parenchyma. Likewise the central portion of the
cryozone in the dog’s liver is presented
24 hours after thawing (Fig. 12.4.1.2.3).
Destructively changed hepatocyte (1) is
shown. Full lysis of plasmatic membrane
(↑) with the picnotic change nucleus (2)
are well seen. Mitochondria with lysed
matrix and destroyed external and internal membranes are found. The coagulated protein components (3) are situated
in the mitochondria. Neutrophils (4) and
erythrocytes (5) are present, too.
The central portion of the cryozone is seen
in the dog’s liver 24 hours after cryosurgical session at -180 °C (Fig. 12.4.1.2.4).
Electron micrograph shows the remained
hepatic cell (1) surrounded by macrophages (2). The matrix of hepatocytes
is destroyed. The plasmatic membrane
of the hepatic cell (↑) is fully lysed, having occurred 24 hours after freezing and
thawing using the lowest temperatures of
-180 °C. Mitochondria with the lysed matrix and destroyed external and internal
membranes can be observed well. Like-
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This phenomenon is not only astounding
in its manner of appearance in vivo but
it is also astonishing in the way it is reflected in nature.
Our basic research constitutes the discovery of a new phenomenon and we believe there will be interest and scope for
further, interdisciplinary research such as
in the fields of biophysics, biochemistry,
cryobiology etc.
Therefore, Cryogenic Protein Denaturation Phenomenon
(CPD-Phenomenon)
discovered during the observations on
the early ultrastructural changes in the
hepatic cells clearly provides a platform
for better understanding the mechanisms of damage and the pathogenesis
of frostbite after using low temperatures
in living nature.
The discovered CPD-Phenomenon, where
the coagulated protein components are
situated in the mitochondria, is one of
the main early and late mechanisms of
cryosurgical injury in vivo studied by
transmission electron microscopy in the
field of cryoscience and cryomedicine.

Fig. 12.4.1.2.3. Liver tissue taken
24 hours after the cryosurgical exposure at -80 °C. Destructively
changed hepatocyte (1). Full lysis
of plasmatic membrane (↑). Picnotic
change nucleus (2). Mitochondria
with lysed matrix and destroyed external and internal membranes as
well as inclusions of coagulated protein components (3). Neutrophil (4)
and erythrocytes (5). Magnification
x 12,000

Fig. 12.4.1.2.4. 24 hours after cryosurgical session at -180 °C. Liver
tissue in the cryogenic centre zone.
Electron micrograph showing hepatic cell (1) with macrophages (2).
The plasmatic membrane of the hepatic cell (↑) is fully lysed. Coagulated protein components (3). Magnification x 20,000
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4.1.3. Discovery 3: Exogenous Impacts of Living Systems: Similarity between
Anthill Provocation Stimulus Phenomenon and Autonomous Tumor Substance
4.1.3.1 Anthill Provocation Stimulus
Phenomenon (APS-Phenomenon)
There are natural phenomena that can
be characterized by their analogy with
physiological and pathological processes
in the human organism.

An external intervention (“operation”)
in an anthill will cause a defect which
opens the previous “balanced state” of
the entire closed ant autonomy locally
(Fig. 12.4.1.3.1.1).

An anthill that constitutes an autonomous balanced subsystem can be transformed immediately into a “dynamic
chaos” by exogenous interventions.
Small impacts can already turn a snowfield into an avalanche through exponential dynamics.
I am using these images in order to
demonstrate a dead end of surgical oncology resulting very frequently in fatal
consequences and human tragedies.

b
The “gate” being created constitutes an
anomaly to the system. This results in
the destabilization of the entire system.
A state of chaos being created – in this
case temporarily only – will give impulses for activities by ants. The confused
ants will accelerate their motion dynamics not only within the present system
space, but expand it outwards as well.

a
Fig. 12.4.1.3.1.1a,b. Anthill - the process in living nature. Begin of the exegenous provocation (a) by a wooden “needle” (b). Myself in Wienerwald (Vienna
Woods).
Lower Austria, Austria
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Fig. 12.4.1.3.1.2. Development of local
“anomaly” after the first external mechanical impact on the anthill. A small
number of ants remains on the “needle”.
Pulling the “needle” out, they are extracted into the surrounding

On the first intervention of an exogenous
agent, e.g. stick, branch etc. which is
considered to be a mechanical factor for
anthills, a certain number of ants will adhere to the material (Fig. 12.4.1.3.1.2).
This is how they come out into the field
surrounding the previous structure. At
this place, the biological system passes
over to an expansive, exploding development.

present on the exogenous branch will
increase resulting in an increase in its
volume in the system environment at an
exponential rate (Figures 12.4.1.3.1.3 a,
b).
The expansive chaos and the outward
extension of the biological system are
accompanied by repair processes at the
local place of anomaly that start later
(Fig. 12.4.1.3.1.4).

a
Fig. 12.4.1.3.1.4. The repair process starts immediately after exogenous
provocation. The arrows show the initial
acitvity of the anthill
These processes in living nature as described above are very similar to the
behavior of malignant tumor structures
after exogenous provocations in some
ways.
A demographic model of ant colony, undisturbed and disturbed

b
Figures 12.4.1.3.1.3 a, b. Each repeated impact on the anthill increases the
amount of ants coming into the environment
At each repetition of the intervention, the quantity of the ant substances

The own mathematical reasoning can illustrate the anthill provocation stimulus
phenomenon. The main content of this
mathematical reasoning lies in the following:
Colony dynamics under disturbance can
be described by a simple demographictype system
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dx/dt = f(y) - x
dy/dt = f(y) + x - y - k(t,z)y
dz/dt = f(y) + x - y + k(t,z)y,
where
x is a sum number of brood forms (eggs
and larvae)
y is a worker (ant) number
z is a number of “excited” ants after colony disturbance
f(y) describes eggs and larvae production rate that depends on worker ant
number (their ability to get resources
from the environment)
f(y) is monotoneously growing with y,
other properties are not essential for our
task
Two members [-x,+x] describe brood to
ant transition
Member [-y] describes ant death due to
aging
k(t,z) is a function that describes extemal disturbance applied to a colony, and
it works as follows
lnitially, up to the moment t = t1, k = 0
(see illustrative Fig. 12.4.1.3.1.5.), the
system is in stable “balanced state” [x0,
y0], that is found from dx/dt = dy/dt
= 0.
The number of “excited” ants z(t) ≡ 0.
At the moment t1 the system is disturbed by an “exogeneous agent”, that
within our formalization corresponds to
k(t1) > 0.
This immediately leads to the origin of
“excited” ants, z(t) > 0. lf then excitement stops, or became k = 0, number
of “excited” ants will stay constant, but
will grow again when and if we disturb
the colony, that is make k(t2) > 0, and
so on.
We can refine the model further in order
to describe the effect of “auto excitement”: the more “excited” ants we have,
the greater is the rate of their accumulation. In formal terms, z increasement
grows with growing z; to reach this effect, one can introduce function k(z)
having dk/dz > 0.
This mathematical model characterizes the analogy between both autono74

mous living substances in nature. Thus,
the analogy between work ants and tumor malignant cells behavior can explain some features of tumor reaction
to preoperative or intraoperative tumor
provocation. Initially, the system of malignant cells is in stable “balanced state”.
Mechanical stimulus and opening of the
tumor lets part of the cells transit to the
“excited” state and emigrate outside the
tumor autonomy, i.e. like ants. Possibility of “auto excitement” (that can also be
modelled if one supposes dk/dz > 0),
leads to an avalanche effect of spreading
the released cells. In order to keep the
system of malignant cells in an immobile state, which is the only one safe for
the patient, we have to refuse “the gold
standard” of surgical intervention provoking malignant cells expansion. The
model offered above helps to mimic the
system behavior in formal terms.

Fig. 12.4.1.3.1.5. Mathematical reasoning: Qualitative dynamic behavior of the
number “excited” ants, z(t), under external colony perturbation, described by
k(t) function. When k(t) = 0, z(t) =
const, but experiences rapid growth during k(t) > 0
4.1.3.2 Autonomous Tumor Substance
Response to Exogenous Provocation –
Dike Burst to the Tumor Cells Spreading
Out and Forming New Tumor Colonies
4.1.3.2.1 Preoperative tumor provocation: invasive diagnostic, radiological
images and non-invasive factors
The closed structure of a local malignant
tumor system still existing autonomously is opened by introducing an exogenous mechanical agent (biopsy needle)

or mechanical manipulation (palpation,
mammography, etc.) from the outside
of the organ affected by a malignant tumor. This creates new outflow pathways.

pathway of spreading for tumor cell dissemination is the destruction or erosion
of the local blood vascularisation and
lymph circulation, especially metastases
(Fig.12.4.1.3.2.1a). Similarly, the tumor
cells can easily leave from the volcanic
cluster in the malignancy system into
the healthy tissue (Fig.12.4.1.3.2.1b).

On the one hand, the malignant tumor
cells may “emigrate” through the created tunnel into the healthy surrounding structure of the human organism,
or may be “carried over” to the human
tissue as well with an exogenous material, for example, biopsy needle (Fig.
12.4.1.3.2.1a,b). The most common

On the other
can also open
nection with
blood or lym-

hand,
they
a new concapillaries,
phatic vessels.

a
Fig. 12.4.1.3.2.1a,b. Suspicion of breast cancer: Diagnostic preoperative percutaneous
needle biopsy in a combined schematic illustration. a) vessel bundle consists of arteria (1), vein (2), lymph vessel without tumor cells (3), lymph vessel filled with tumor
cells (4), 5 - adipose connective tissue, 6 - tumor cells, 7 - biopsy needle, 8 - first biopsy tunnel, 9 - second biopsy tunnel, 10 - third biopsy tunnel, 11 - displaced tumor
cells on the needle surface, 12 - tumor cells spread into the biopsy tunnel, 13 - tumor
cells spread in both tunnel directions (black arrows), 14 - tumor cells spread into the
healthy tissue (white arrow), 15 - inseration of a biopsy needle for the next retrieval
of tissue sampling, 16 - taken biopsy sample, 17 - blood drop with tumor cells (18).
H&E, original magnification x400; b) 1 - surrounding healthy tissue, 2 - tumor cells,
3 - withdrawn biopsy needle (white arrow), 4 - first biopsy tunnel with existing tumor
cells, 5 - second biopsy tunnel with displaced tumor cells, 6 - tumor cells on the surface of the biopsy needle, 7 - movement of tumor cells in the biopsy tunnel in both directions (black arrows), 8 - the next needle impact of the active tumor mass, 9 - view
of tissue cylinder taken by means of a biopsy needle. H&E, original magnification x400
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b
This
creates
a “highway” for
tumor cells out of
the “tumor hill“. The basis of the spreading of tumor
cells and/or formation of distant tumor
metastases has been established (Fig.
12.4.1.3.2.2).
Bleeding from the site of provocation
constitutes another pathway for tumor
cell dissemination. In this case, tumor
cells are transported from the tumor
subsystem damaged by exogenous impact together with the created flow of
blood, quasi passively, to the surrounding healthy structures as well and form
metastases.
Through the “floodgate” to the malignant “tumor hill” resulting from the exogenous intervention, tumor cells can
flow off or can be distributed into the
capillaries, blood and lymphatic vessels
adjacent to the tumor that already have
become connected with the active tumor
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mass through exogenous provocation.
In the area affected by the local autonomous malignancy subsystem the tumor
cells will be stimulated to intensively
proliferate. Thus, the volcanic cluster will
be formated. A “repair process” occurs
at the local provocated place of the already open malignant tumor autonomy
(white arrows).
The mechanisms described above may
both result in local recurrences and distant metastases of malignant tumors
just due to outward provocation. If the
tumor cannot be provoked from the outside during the developmental stage of
local encapsulation from healthy surrounding structures, we will be able to
remove the tumor radically. The probability of a local recurrence or distant metastasis reaches a minimum value in this
constellation.
As soon as the “floodgate” is opened
through a “tunnel” (biopsy channel,

Fig.12.4.1.3.2.2.
Suspicion of melanoma: Diagnostic transcutaneous needle biopsy in a combined schematic illustration: 1 - epidermis, 2 - dermis, 3 - first
biopsy tunnel,
4 - second biopsy tunnel, 5 - destruction of local vascularisation
through vessel perforation, 6 - dissemination of tumor cells into the biopsy
tunnel,
7
- accelerated tumor cell proliferation and formation of the volcanic
cluster in
the area affected by the melanoma, 8 - beakthrough (perforation) of
the
volcanic cluster into the vessel, 9 - melanin, 10 - migration of tumor cells
into both biopsy tunnel and vessel damaged by the biopsy intervention, 11 - formation
of the next volcanic cluster, 12 - subcutis, 13 - melanoma cells, 14 - needle for skin
lesion biopsy, 15 - biopsy tissue cylinder for histological investigation, 16 - blood with
melanoma cells (17). H&E, original magnification x100
etc.) to the local, closed tumor system
by exogenous mechanical interventions
performed in a conventional manner,
the risk of local recurrences and distant
metastases will increase enormously although the primary tumor has been removed after the exogenous provocation.
Furthermore, after exogenous provocation, in particular after repeated exogenous impacts, a “tumor hill” can provoke
an exponential release of tumor cells
into healthy tissue, similar to an avalanche effect.

The clinical experience with different
kinds of malignancy tumor in oncological surgery indicates the above illustrated ethiological pathways for local recurrence and metastases (Fig.
12.4.1.3.2.3a-c).
The rapidly developed volcanic clusters
which are immediately formated after
carrying out of conventional biopsy lead
to both tumor subsystem oscillation and
vacillation in the patient’s organism.
However, both invasive and other mechanical methods used for tumor diag77

nostics that are considered to be standard methods in medicine today increase
the cancer patient’s risk of not becoming
disease free. This is how mechanical-invasive diagnostic methods considered to
be state of the art today light a “fuse”
that results in human tragedies.
4.1.3.2.2. Intraoperative tumor provocation: mechanical grabbing

a

In conventional surgical interventions
performed on tumor patients without
metastases, access to the malignant tumor is opened in various ways. After inspection, the tumor usually is palpated
by the surgeon during the operation in
order to determine dimension, locality
and consistency, etc. This causes a first
intraoperative mobilization of the entire
local tumor system.

b

c

Fig. 12.4.1.3.2.2a. Intraoperative view
of breast cancer left

Fig. 12.4.1.3.2.3a-c. Metastasis of the
abdominal cavity wall as a settlement of
a signet-ring cell carcinoma located in
the stomach. H&E, original magnification
x 400

In further steps, the tumor is separated
from the adjacent structure and is exposed. During the intraoperative preparation, the tumor is continued to be provoked in various ways by mechanical
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grabbing.
Since the capillary network, venous and
arterial vessels as well as lymphatic vessels, on the one hand, intensively vascularize the entire tumor mass, but, on
the other hand, also connect the tumor
autonomy closed up to now to the surrounding healthy structures, tumor cells
can be released into the bloodstream
and the lymph. This already creates the
first intraoperative condition of tumor
cell dissemination which will be responsible for new tumor growth later.
At the same time, the capillaries, blood
and lymphatic vessels are cut between
the tumor and the adjacent healthy tissue during tumor resection and tumor
extirpation performed in stages. The already cut blood and lymphatic vessels of
the tumor constitute another condition
of tumor cell dissemination to healthy
structures.
Therefore, the intraoperative graduate
preparation and removal of the malignant tumor have already created two
basic prerequisites.
The still existing vascular connection
between the tumor and the surrounding tissue and organs constitutes a line
through which tumor cells can be conveyed into healthy areas throughout the
entire period of tumor removal.

nostic investigation and intra-operative
excision depends proportionally on the
degree and the type of vascular development and perfusion in the area of the
tumor.
The more intensive the vascular network
and the vascularisation of the tumor
sub-system (that is the more developed
its connection to the adjacent sound tissue), the higher the risk of the formation
of a local relapse respectively of the extension of the remote metastasis.
Similarly, the type of biopsy injury of
capillaries, arteries, or veins in the area
of the tumor has different influences on
the development of a local relapse and
a remote metastasis. A “scissors effect”
can be observed.
If the tissue structures are not injured
during the conventional biopsy, there
will be a higher risk of a local relapse
and only a low risk of remote metastasis. If the tissue structure of the tumorous infiltrate and of the tissue located in
the vicinity of the tumor is injured respectively penetrated or cut during the
biopsy, the probability of both of a remote metastasis and of a local relapse
will be increased, at which the risk of remote metastasis will be a lot higher then
the one of a local relapse.

The already cut tumor vascularization
constitutes the second way in which tumor cells can flow into the environment
and form metastases.
The first surgical manipulation in the
area of the tumor already creates the
basis of the two processes described
above which are associated with fatal
consequences for the patient’s prognosis.
However, the formation of a local relapse
and of a remote metastasis of malignancies upon preoperative invasive diag-

Fig. 12.4.1.3.2.2b. Intraoperative view
of stomach adenocarcinoma
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4.1.3.2.3. Local and distant targets

organs and systems in vivo.

As is known in clinical practice and scientific literature, the main local and distant targets after the preoperative and
intraoperative tumor provocation are liver, lung, brain (Fig. 4.1.3.2.3.1). Further
targets are skin, bone, kidney and other

Fig. 4.1.3.2.3.1. a) Liver: 1-left lobe,
2-right lobe, 3-multiple metastases;
b) lung (1) and metastases (2), kidney
left (3) and right (4), kidney metastases
(5); c) 1-brain, 2-metastases

a

b
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c

4.2. Ultrastructural Cellular Changes
in Living Nature

For the first time, the ultrastructural features of pancreatic cells and parenchyma
were described after low temperature
exposure, i.e. cryosurgery, in vivo in the
field of cryosciecne and cryomedicine.
The effect of freeze-thawing processes
using temperatures of various intensities was demonstrated. The cryosurgical response of pancreas parenchyma,
i.e. ultrastructural cellular changes in
pancreas tissue, was investigated. The
electronic microscopic analysis showed

that, after local cryodestruction at temperatures of –80°C and –180°C, similar
processes occurred within the pancreas
tissue in the early postcryosurgical phase
– immediately and up to 24 hours after
low temperature exposure on tissue. The
exocrine pancreatic cells in the centre
of the cryozone changed upon thawing.
Ultrastructural changes in the exocrine
pancreatic cells, where the first signs of
dystrophic processes had been noticed,
were increased (Figures 4.2.1.1a-f).
These ultrastructural changes in the pancreatic cells provide a platform to better
understand the mechanisms of damage
and the pathogenesis of frostbite after
cryosurgery.

a

b

4.2.1. Pancreas
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c

e

d

f

Fig.4.2.1.1a-f. Freeze-thaw cycle at –180°C: a) Exocrine pancreatic cell (1), nucleus (2),
margination of the chromatin into large aggregates (↑), canaliculi of the rough endoplasmic reticulum (∠). b) Pancreatic exocrine cell (1), mitochondria and a small number
of cristae (2), canaliculi (∠), erythrocytes (3), endothelium cell (4), canaliculi of the
endoplasmic reticulum (<), basement membrane (↑). c) Pancreatic exocrine cell (1),
nucleus (2), mitochondria (3), dilated canaliculi of endoplasmic reticulum (∠), myelinlike structures (↑). d) Pancreatic exocrine cell (1), plasmatic membrane (↑a), canaliculi
(∠), erythrocyte (2), myelin-like structure (3), endothelial structure (↑b), myelin-like
structure (4), cell organelle (6). e) Pancreatic cell (1), pyknotic nucleus (2), cytoplasm
(3), endoplasmic reticulum (↑), neutrophil (4). f) Cell detritus (1), fibrin fibres (2)
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4.2.2. Liver

showed that, after local cryodestruction
at temperatures of –80°C and –180°C,
similar processes occurred within the
liver tissue in the early postcryosurgical
phase – immediately and one hour after
cryosurgical session.

For the first time, the cryosurgical response of biological systems to the application of low temperatures was observed
in vivo. The early and late mechanisms
of tissue injury after cryogenic applications, i.e. cryosurgery, were discovered
and presented in cryoscience and cryomedicine.

The hepatocytes in the centre of the
cryozone
changed
upon
thawing.
Ultrastructural changes in the hepatic
cells, where the first signs of dystrophic
processes had been noticed, were
increased (Figures 4.2.2.1a-d).

4.2.2.1. Early Ultrastructural Changes in Liver Tissue
The

electronic

microscopic

analysis

a

b

c

d

Fig.4.2.2.1a-d. Electron
micrograph showing hepatic cell with cytoplasm
(1) immediately after cryosurgical session at -180
°C. Liver tissue in the
cryogenic centre zone.
Plasmatic membrane (⇑)
is lysed. Magnification x
15,000 (a). Liver tissue
in the cryogenic centre
zone immediately after
cryosurgical session at
-180 °C. Hepatic cell with
cytolysis (1) The canaliculi are fragmented (∇).
Magnification x 17,000
(b). Electron micrograph
showing hepatic cell (1)
one hour after cryosurgical session at -180 °C.
Liver tissue in the cryogenic centre zone. The
plasmatic
total
lysed
membrane (↑). Magnification x 12,000 (c). Hepatic cell (1) one hour
after cryosurgical session
at -180 °C. Liver tissue
in the cryogenic centre
zone. Mitochondrion (2)
after the full destroyed
plasmatic membrane (↑).
Magnification x 18,000
(d)
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4.2.2.2. Late Cell Changes in Liver
Tissue

with liver tissue. Specimens were taken
intraoperatively, 24 hours after the
conclusion of the freeze-thaw cycle. The
following liver ultrastructural cell changes
were observed: remaining hepatic
cells surrounded by macrophages, the
destroyed matrix of hepatocytes, fully
lysed plasma membrane of hepatic
cells (Figures 4.2.2.2a-d).The late
ultrastructural changes in liver tissue
in vivo were especially pronounced
at the lowest temperature of -180 °C
(P<0.001).

The late cell changes were observed
in the liver tissue after exposure to
low temperatures of -80 °C and -180
°C
through
transmission
electron
microscopy in vivo. The experiment
study was carried out on 48 mongrel
dogs. The operation control unit was
adjusted to the temperature required to
produce the cryogenic effect of -80°C
and -180°C by cryoprobe in contact

a
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b

c

Fig.4.2.2.2a-c. 24 hours after cryosurgical session at -180 °C. Liver tissue in the
cryogenic centre zone. Electron micrograph shows deglutition cell detritus (1) by
macrophages (2). Magnification 20,000x (a). Liver tissue at the border between the
cryozone and the untreated liver parenchyma 24 hours after cryosurgical exposure
to -180 °C. Remainder of a hepatic cell with fully destroyed plasma membrane and
unstructured matrix (1). Mitochondria with coagulated protein components (2) and an
active functional macrophage (3) are indicated. Magnification 12,000x (b). Liver tissue
at the border between the cryozone and untreated liver parenchyma 24 hours after
cryosurgical exposure to -180 °C. Electron micrograph shows the remainder of a hepatic
cell (1) with full destroyed plasma membrane and unstructured matrix. Endothelial
cell and Kupffer’s cells (↑). Erythrocytes (2) and macrophages (3) in the perisinusoidal
Space of Disse are indicated. Thrombocyte (4) in the sinusoidal space. Magnification
12,000x (c)
However, for the first time, the properties
of the response living structures after low
temperature exposure provide important
insights into the mechanisms of damage
and the cryogenic lesion immediately after freeze-thawing process.
Our new insights prove on the cell level
that suddenly and progressively damaged pancreatic and hepatic cells in the
postcryosurgical zone lead to aseptic cryonecrosis and then to aseptic cryoapoptosis of vital normal tissue.
The scientific implication of the long
standing experimental research and scientific value of these in vivo investiga-

tions is to clearly define that the early
and late vascular changes and circulatory
stagnation as well as anti-angiogenesis
and interruption oxygen supply to the
cryogenic lesions together with the following aseptic cryoaponecrosis and aseptic cryoapoptosis are some of the main
and important mechanisms of biological
tissue injury as a response to freezingthawing process.
These are generally the main mechanisms of biological tissue injury following
exposure to low temperature, i.e. pancreas and liver. These mechanisms are
especially well illustrated at the lowest
temperature of -180 °C (P<0.001).
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5) Phases’ process of the effect of low
temperatures on living substance
For the first time, several physical
investigations and experimental studies
of the biological living substance in the
animal experiment, i.e. in vivo, carried
out by us provide a platform to profoundly

understand the mechanisms of damage
and the pathogenesis of frostbite during
low temperature exposure in the field of
cryoscience and cryomedicine.
This has enabled us to define the four
phases of the effect of low temperatures
on living tissue (Fig.12.5.1.)

Fig.12.5.1. 4-phase-process showing the effect of low temperatures on biological living
structures
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C. Clinical Implications
6)
6.1.
Discovery
4:
Phenomenon
“Cryosurgical Avascular Tumor”
Another phenomenon, the Cryosurgical Avascular Tumor Phenomenon (CATPhenomenon), was observed and discovered by the author in vivo using deep low
temperatures. The phenomenon of CAT
is observed in patients with benign tumor and different kinds of malignant diseases. Thus, this phenomenon is demonstrated in patients with multiple large
liver metastases during cryosurgical operations after perfusion of the liver with a

coloured fluid (e.g., methylene blue) use
developed cryogenic technique and during thyroid cryosurgery assistant at pre-,
intra- and postoperative ultrasonography.
The liver cryosurgical technique shows
(Fig. 12.6.1a-d) that when the cryosurgical freeze-thaw cycle is finished and
the cryozones with the ice crater in the
middle, and the ice margin with the line
of demarcation are thawed, the healthy
liver parenchyma has taken on the colour
of the dye. This occurs after cryosurgical
application on the multiple liver metas-

a

b

c

d

Fig.12.6.1a-d. Cryosurgical Avascular Tumor Phenomenon (CAT-Phenomenon)
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tases, but the cryoextirpated liver metastases have not been dyed, the cryoextirpated liver metastases are not dyed as
well. Only the healthy hepatic parenchyma is sensitive to colour, but large liver
metastases with the post-cryosurgical
zone are not sensitive to colour. The ab-

sence of dye indicates a post-cryosurgical avascular tumor area.

a

b

Similarly, the thyroid cryosurgery illustrates this phenomenon, too (Fig.12.6.2ac).

c
Fig.12.6.2a-c. Phenomenon of Cryosurgical Avascular Tumor. Thyroid adenoma illustrated at assistant ultrasonography: ultrasonographic view of the preoperative thyroid
lesion with good arterial and venous vascularization (a), intraoperative “black tunnel”
formed by an absolute ice-ball bloc of sound waves (b), and postoperative view of avascularizated arterial and venous postcryosurgical zone on the 1st postoperative day (c)
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6.2. Are the conventional invasive
diagnostics and conventional surgical interventions in malignancy patients really a gold standard or a fatal measure in modern medicine?
The surgical removal of malignant tumor often is a delicate issue. Adequate
curative (radical) surgical resection of
a primary malignancy tumor is virtually
impossible. Sometimes, the secondary
damage associated with the excision outweigh the benefit offered by the intervention.
Mostly radiotherapy and chemotherapy
are far from being effective for any kind
of malignancy.
Thus, conventional oncological surgery,
chemotherapy and radiotherapy are palliative at best.
The measures initiating the formation of
local recurrence and distant metastases
also include the collection of tissue sampling of malignant tumor mass for histological investigation before surgery.
Up to day many biopsy instruments are
indicated for use endoscopically or percutaneously to retrieve tissue sampling
of tumors, tissue masses or soft organs
for histological analysis.
Therefore, conventional invasive diagnostic procedures such as biopsy of the
different organs (breast, liver, pancreas,
prostate, stomach, colon, lung or kidney)
as well as the other mechanical traumatic tissue diagnostic methods such as
squeezing, manual palpation or radiological imaging procedure (mammography, etc.) of the area or organ affected
by the tumor are currently not anymore
the “gold standard” in medicine, where
malignant diseases are suspected.
Modern cryomedicine and cryosurgery –
deep freezing of tumor tissue – will constitute a revolutionary resort in the future. Tumor cell dissemination and the

mobilization of tumor cells forming metastases or local recurrence is improbable
or even impossible under deep-freezing
conditions.
The performing surgery in undercooled
tissue reduces or eliminates the risk of
mobilization of tumor cells forming metastases and local recurrence.
Therefore, by means of the external invasive or mechanical diagnostics of the
tissue affected by the tumor still existing
as autonomous closed tumor subsystem
which themselves constitute a (micro)
trauma for the patients’ organism, the
following main abnormal mechanisms for
the formation of local recurrence and distant metastases can occur:
a)

formation of a channel for tumor cell dissipation - dissemination or dispersion
effect

b)

creation of a “floodgate” to the malignant “tumor hill” resulting in the opening
of the closed structure of the local, still
autonomous tumor subsystem and thus
in the creation of new outflow pathways.

c)

starting of the volcanic cluster(s) with
the destructive activated matrix in the
area affected by the malignant tumor

d)

destabilization of the entire tumor subsystem with local chaos of the activated
matrix as a causative area with the already detached separated tumor cells or
several unstable tumor cells, resulting
in this matrix giving an impulse to the
spreading of tumor cells into the channel
– first pathway of spreading for tumor
cells

e)

destruction or erosion of the local capillaries, blood and lymph microcirculation
which constitute the second pathway of
spreading for tumor cell dissemination

f)

metastasizing and forming new tumor
colonies in the healthy structures of the
organism out of vital tumor cells torn off
from the already opened mother tumor
substance

Thus, biopsy or other external mechanical influence on the local tissue and organ affected by a malignant tumor associated with conventionally invasive and
mechanical methods up to now are considered a first fatal measure in the case
of suspected malignant disease.
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6.3. Developed Clinical Implications
using Deep Low Temperatures
Based on our own theoretical and experimental experience in cryomedicine a new
application area using deep low temperatures was achieved.
For the first time, the new indications for
low temperatures in medicine have been
applied in the sense of treatment option.
New surgical techniques have been elaborated and put into practice.
The newly elaborated cryosurgical methods have mainly been introduced in surgical oncology. However, these methods
have also been used in non-oncologic
fields.
The new surgical procedures have been
developed and included in the anti-tumor treatment concept for the following malignant tumors (Fig. 12.6.3.1.112.6.3.1.12):
•

Hepatic Cryosurgery (HC): primary
hepatic tumors and secondary multiple large hepatic metastases

•

Laparoscopic Liver Cryosurgery (LLC)

•

Pancreatic Cryosurgery (PC): carcinomas of the pancreas head

•

Breast Cryosurgery (BC): primary
tumors and local recurrences

•

Dermatological Cryosurgery (DC):
benign and malignant tumors

•

Melanoma Malignant Cryosurgery
(MMC): radical and palliative cryosurgical operations

•

Gastric Cryosurgery (GC): radical
and palliative cryosurgical interventions

•

Proctological Cryosurgery: Ano- and
Transrectal Cryosurgery (ATRC), including organ maintaining technique
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•

Thyroid Cryosurgery (TC), including
organ maintaining technique: benign
and malignant tumors

•

Cryosurgery for Soft Tissue Tumors
(CSTT)

•

Cryosurgery for Tumors of the Mouth
Floor (CTMF): radical and palliative
cryosurgical operations

Non-oncological fields of deep low temperatures application include:
•

Keloid scars: posttraumatic, postoperative and postburn scars

•

Acute pancreatitis

The newly developed surgical operations
using deep low temperatures result in a
new level in medicine, in particular in oncological surgery. Thanks to these cryosurgical approaches, new results both
in curative and palliative tumor surgery
have been achieved.
6.4. For the first time summarised a
long-term follow-up clinical experience
with cryosurgery for treatment of multiple liver metastases.
The data of this 10-year prospective,
randomised clinical trial suggests that
hepatic cryosurgery is effective in the
treatment of resectable and non-resectable liver metastases (Ann Surg, 1997;
225(2):193-201). Annals of Surgery
takes the first place among 139 international journals on surgery in the Journal
Rankings of the Journal Citation Reports
(author’s remark).
6.5. In the past thirty years about 2,600
novel modern curative and palliative cryosurgical operations were carried out by
myself. This has lead to the establishment of modern cryomedicine and cryoscience world-wide and will doubtlessly
contribute to an upsurge in the use of
this scientific and medical branch in the
near future.

6.3.1. Hepatic Cryosurgery (HC)
A. Multiple large hepatic metastases
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e

f
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Fig. 12.6.3.1.1a-n. Secondary multiple large liver
metastases: Diagnose verification preoperatively
by means of ultrasound (a) and CT scan (b), intraoperative view of liver metastasis, liver segment IV (c), operating team led by Prof. Dr. Korpan (left, d), metastasis deep freezing at -180
°C (e), cryosurgical procedures by a tip of a discshaped cryoprobe measuring 25 mm in diameter (f), formation of a cryosurgical zone in the
healthy tissue together with demarcation line (g),
measurment of postcryosurgical zone with cryosurgical margin (h), intraoperative sonography (j
- k), spongostan applicated on the postcryosurgical zone (l), abdominal cavity without drain (m),
histological sample, H&E, original magnification x

n

400 (n)
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B. Hepatocellular carcinoma
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Fig. 12.6.3.1.2a-k. Primary hepatocellular carcinoma (HCC): Preoperative view of the abdominal cavity
with old postoperative scar after conventional operation (a), intraoperative view of the HCC (b), multiple
applications of the tip of a disc-shaped cryoprobe 35 mm in diameter on the tumor mass (c, g), postcryosurgical zones (d, h) at the deep low temperature of -180 °C (i), wound without drain and with golden
plate (j), H&E, original magnification x200
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C. Laparoscopic Liver Cryosurgery (LLC)

a

b

c
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e

f

Fig. 12.6.3.1.3a-f. Cryosurgical procedure for laparoscopic liver cryosurgery placement: The pneumoperitoneum by means of the Veress needle, optic endoscope and the 12 mm trocar are inserted into the
abdominal cavity in the epigastrium and right subcostal area (a) by myself (right, b) at -181 °C (c) with
intraoperative endoscopic view of cryosurgical needle inserted into the liver metastases (d-f)

96

6.3.2. Pancreas Cryosurgery (PC)

b

a
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Fig. 12.6.3.2.1a-n. Pancreas head carcinoma, T2N0M1. The new technique of pancreas cryosurgery: operating team led by myself (a), intraoperative view of pancreas head carcinoma (b) with intraoperative
precryosurgical ultrasonography (c), cryosurgical instrument 15 mm (d), a double freeze-thaw cycle (e,f),
intraoperative monitoring of ice-ball formation assisted by intraoperative sonography (g-i, k), postcryosurgical view of frozen tumor mass (j). The freeze-thaw cycle performed at -182 °C with exposure time
60 seconds (m). View of the postoperative postcryosurgical closed abdominal cavity without drain (n)
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6.3.3. Breast Cryosurgery (BC)
A. Primary breast cancer

a
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d
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Fig. 12.6.3.3.1a-g. Breast cancer right, Tis(DCIS). Breast cryosurgery for primary carcinoma aimed at
preventing local recurrence and distant metastases: preoperative mark and location of breast tumor
through ultrasonography (a), cryosurgical procedure at -180 °C (b), intraoperative view of postcryosurgical zone (c-e), removed breast tumor en bloc ad histological investigation (f), H&E, original magnification
x 200 (g). No chemotherapy, no radiotherapy. At present seven years disease-free survival
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Fig. 12.6.3.3.2a-r. Breast cancer right, T4dN0M0. Breast cryosurgery for primary carcinoma aimed at preventing local recurrence and distant metastases: preoperative view of breast exulcerated cancer (a-d),
specimen with removed malignant tumor (e), posttumor loge (f-h), universal cryosurgical unit with cryosurgical instrument (i), cryospray of the posttumor loge (j-o), 1st postoperative day (p) and 3 months after the operation (q). H&E, original magnification x 200 (r). No chemotherapy, no radiotherapy. At present
five years disease-free survival
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Fig. 12.6.3.3.3a-l. Breast cancer right, T4cN0M0. Breast cryosurgery for primary carcinoma aimed at preventing local recurrence and distant metastases: preoperative view of breast exulcerated cancer (a), tumor cryoextirpation (c) by means of the universal cryosurgical unit (b), postcryosurgical zone (d), specimen with removed malignant tumor (e), posttumor loge (f), cryospray of the posttumor loge (g-i), view of
postoperative wound (j,k). H&E, original magnification x 200 (k,l). No chemotherapy, no radiotherapy. At
present five years disease-free survival
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B. Local recurrence
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Fig. 12.6.3.3.4a-i. Local recurrence after invasive lobular breast cancer left. Breast cryosurgery for local
recurrence aimed at preventing re-local recurrence and distant metastases: preoperative view of breast
cancer local recurrence (a), specimen with removed malignant tumor (b,c), cryospray of the posttumor
loge (d,e), view of postoperative wound (f,g). No chemotherapy, no radiotherapy. At present seven years
disease-free survival (h), H&E, original magnification x 200 (i)
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C. Skin metastases
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Fig. 12.6.3.3.5a-i. Multiple skin metastases after the breast ablatio left due to infiltrated lobular breast
cancer left, G2. Breast cryosurgery for multiple skin metastases aimed at preventing re-metastases of the
skin, local recurrence and distant metastases: preoperative view of multiple skin metastases which are
marked (a), skin tumor biopsy (b), skin metastasis freezing at -180 °C (c), view of postcryosurgical area
with demarcation line to the surrounding healthy tissue (d,e), postcryosurgical crusts four weeks after
cryosurgical operation (f), twelve weeks after the cryosurgical procedures (g), view of fallen out crust (h).
H&E, original magnification x 200 (i). No chemotherapy, no radiotherapy. At present eleven years diseasefree survival
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6.3.4. Dermatological Cryosurgery (DC)
Cryosurgical procedure for skin malignant melanoma
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Fig. 12.6.3.4.1a-n. Bleeding nodular malignant melanoma with ulceration on the left
breast. Stage pT3b, NX, MX. Resection in toto. Cryosurgical procedure for skin malignant melanoma: preoperative view of skin malignant melanoma (a-d), freezing of the
tumor area with formation of demarcation line in the surrounding healthy tissue (e-h),
skin biopsy of the frozen malignancy tumor mass (i), view of frozen tumor area after
the biopsy (j), sample (k) and specimen (l) for histological investigation, postcryosurgical area with scar three months after the operation (m), H&E, original magnification x 200 (n). No chemo-, immuno- or local radiotherapy. Patient alive seven years
disease-free
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a
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d

e
Fig. 12.6.3.4.2a-e. Same patient. Follow-up seven years. Patient is disease-free
(03/2009). Regular control, based on international guidelines, shows no sign of local
recurrence and distant metastases as well as normal image parameters, for example,
sonography for lymph nodes, regio axiliaris (c) and regio cervicalis (d). Patient with
myself (e)
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6.3.5. Gastric Cryosurgery (GC)
Cryosurgery for radical stomach malignancy carcinoma
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Fig. 12.6.3.5.1a-l. Gastric curative cryosurgery for stomach carcinoma. Low differentiated stomach adenocarcinoma. Grading and Staging: G3, pT2a, pN2, pMX, L1, V0, R0.
Specimen for histological investigation (j). H&E, original magnification x 200 (k) and x
400 (l). Patient alive five years disease-free
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6.3.6. Proctological Cryosurgery
A. Curitive cryosurgery for colon carcinoma
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Fig. 12.6.3.6.1a-h. Proctological curative cryosurgery for deeply situated rectum adeno
carcinoma. Invasive, moderately differentiated tubular adeno carcinoma G2. Stage :
pT4b, N1 (1/12), M0. Specimen for histological investigation (e), view of the postoperative wound (f,g), three months after the first operation and one week after the back
operation (h). H&E, original magnification x 200 (i). No chemotherapy, no radiotherapy. Patient alive five years disease-free
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B. Anal adenocarcinoma

a

b

c
Fig. 12.6.3.6.2a-c. Palliative anorectal cryosurgery for anal carcinoma in advanced
stage with tumor anal stenosis. Invasive, moderately differentiated tubulo-papillary
adenocarcinoma G2. H&E, original magnification x 200 (c).
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6.3.7. Thyroid Cryosurgery (TC)
Organ maintaining cryosurgery for radical benign thyroid tumor
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Fig. 12.6.3.7.1a-l. Thyroid curative organ maintaining cryosurgery for thyroid adenoma: Preoperative scintigraphy (a), preoperative sonography (b), preparation of the
own universal cryosurgical unit (c), test of the cryosurgical instrument (d), conventional access to the thyroid glandula (e,f), freezing-thaw cycle at -180 °C (g,h), view
of the postsurgical wound (i,j). Hospital duration - two days. Three years follow-up:
Patient disease-free. Control scintigraphy (k) and ultrasonography (l)
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6.6. A New Standard for Oncological
Surgery
As an absolute priority in entire tumor
surgery, the primary local malignant tumor subsystem has to be changed from its
status of a vital and active growth phase
into avitality. This can only be achieved
through immobility of the entire tumor
mass en bloc. Tumor immobilization has
to take place after having created access
to the area of the tumor, but before starting the preparation and extirpation of the
malignant tumor.
Tumor immobility cannot be achieved at
all using the current surgery standard.
This complete local immobility of the
active tumor cell mass constitutes the
benchmark by which any surgical intervention performed on a tumor patient
should be judged.
At the current state of medicine worldwide, complete local tumor immobilization can only be achieved by using modern cryosurgery. Only by applying lowest
temperatures can the entire local tumor
subsystem be frozen en bloc like a flash
and thus are completely immobilized.
On account of our own results achieved in
the field of cryomedicine and cryoscience
over the last three decades and based
on theoretical, experimental, clinical and
technological research, a new standard
for oncological surgery has to be formulated.
A local malignant tumor subsystem must
only be removed after it has been immobilized en bloc completely and in a flash.
This is an aim that can only be achieved
by modern cryosurgery.
In addition to ideal tumor immobilization,
prevention of local recurrence and distant
metastases, the use of modern cryosurgical operations offers other advantages
compared to conventional surgical interventions. They include:

•

curative and palliative organ maitaining technique for benign and malignent diseases, i.e. thyroid benign
tumor (adenoma), ano-rectal malignancy, etc.

•

gentle and organ-preserving interventions

•

reduced operating time and duration
of general anesthesia

•

a portion of the patients treated as
in-patients up to now can have an
out-patient operation

•

massive intraoperative bleeding in
a portion of the patients undergoing
conventional surgery up to now can
be avoided

•

cosmetic effects, in particular on exposed parts of the organism

•

minimal-interventional operations on
the human body

•

reduction of the in-patient stay, in
most cases at least by half

•

clear cost reduction

The developed modern approach of cryomedicine and cryoscience goes clearly
beyond the scope of application of oncological surgery.
Other recent indications for non-oncological fields include cardiology, multilocular alveococcosis of parenchymatous
organs, burn scars, post-traumatic and
post-operative keloid scars, hepatic cirrhosis, etc.
The research results are such that they
have established a new level in medicine.
Thanks to the presence of the developed
cryotechnology, this new standard can be
reproducible worldwide in the short term.
In medical practice, this step has already
become reality.
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6.7. A Challenge in Current Invasive
Tumor Diagnostics
The conventional standard of invasive
procedure for tumors, in particular malignant tumors, has to submit to the criterion of tumor cell immobilization.

The removal of tumor tissue (biopsy)
must only be carried out if the suspect
area has been immobilized completely en
bloc (Fig.12.6.7.1a-f).

a

b
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This is the only way to prevent the conditions of tumor cell dissemination described above that may be associated
with the use of conventional invasive diagnostics in state of temporary primary
tumor mass immobilization.

sue is removed for histological examinations only after the entire affected area
has been immobilized.
Tumor cell dissemination associated up
to now with the conventional invasive
method no longer occurs.

In case of invasive cryodiagnostics, tis-

c

d
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Fig. 12.6.7.1a-f. Developed Invasive Cryodiagnostics (IC) for malignant tumors since 1999: a) malignant
tumor lesion with intensive arterial and venous vascularisation as well as lymphatic circulation: healthy
tissue (5), biopsy needle in the frozen malignant tumor mass together with healthy tissue and vessels (7),
the biopsy tunnel in healthy tissue without malignant tumor cells (9), movement of biopsy needle with
taken biopsy material for histological investigation (11), demarcation line between frozen tumor mass and
healthy tissue (14); b) repeated IC: frozen tumor mass with healthy tissue and vessels (1), demarcation
line between frozen and healthy tissue (2), healthy tissue (3), frozen malignant tumor mass (4), biopsy
needle with taken frozen biopsy material (5), biopsy tunnel without malignant tumor cells (6,7), taken
biopsy frozen cylinder (8); c) and d) same illustration as in a) and b) but with the precisely focused on
frozen malignant tumor mass
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Furthermore, other diagnostic procedures that involve a mechanical provocation of the tumor mass (palpation, mammography etc.) have to reflect the latest
scientific findings.

The current standard of invasive tumor
diagnostics has to be replaced by the
state achieved by modern cryodiagnostics and brought to a new optimum level
in medicine (Fig. 12.6.7.2a-i).
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Fig.12.6.7.2a-i. Invasive Cryodiagnostics (IC) - invasive diagnostics of malignant diseases in state of temporary primary tumor mass immobilization: Suspicion of skin
melanoma (a), local anasthesia (b), freeze-thawing process at -185 °C (c), formation
of the cryozone with demarcation line (d), taken biopsy of frozen tissue (e), frozen biopsy material (f), view of invasive cryobiopsy (g), measure of the whole ice-ball in the
area of skin lesion with the surrounding structures (h), mark of the whole ice-ball area
(i), skin lesion after excision en bloc (j), closed wound (k), histological investigation:
melanoma, H&E, original magnification 1:100 (l)
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D. Technological Development
7) New approach concerning the
technical requirements as to low
temperature equipment
In the late 70s of the 20th century, scientists all over the world tried to find a
technical solution for investigating low
temperatures as a treatment option scientifically and for putting it into medical
practice.
Our own scientific research was advanced
in a decisive manner by technological results from aeronautics research in former
USSR. The top position of this technology
reached then has been transferred to the
medical-scientific level.
On account of these conditions, a productive cooperation was created which
has advanced technological development
up to now.
For the first time, the several theoretical,
physical and experimental studies of the
biological living substance carried out by
us provide a platform to profoundly understand the mechanisms of damage and
the pathogenesis of frostbite during low
temperature exposure. This gives rise to
a new concept concerning the technical
requirements of cryosurgical equipment
to perform modern cryogenic procedures
in the field of cryoscience and cryomedicine.
Our results based on the theoretical,
physical and biological investigations,
which defined the cryogenic destructive
mechanisms in living nature, allowed us
to simultaneously formulate the main
technical requirements for modern cryogenic technology.
The new concepts, discoveries, inventions and development of the high-tech
and innovative cryogenic technology: instruments and devices are introduced in
50 National, European and International
Patents.

These technological development paths
resulted in the new modern standard of
cryomedicine and cryosurgery.
Thanks to this world’s leading technology
for the application of very low temperatures for scientific and medical purposes,
the new standard in cryomedicine can
be implemented directly to the patients’
clear benefit.
Based on our own theoretical, experimental and practical experience and
know-how the following fundamental and
innovative technological equipments and
methods were developed by myself in cooperation with engineers during the last
three decades used in the field of cryoscience and cryomedicine:
7.1. Thermocouple Sensor (TS)
Thermocouple needles were used for the
local temperature measure of the living
biological systems by mean of inserting
them into the biological structure, for
example, skin, liver, pancreas, etc. The
thermocouple needles were indicated for
the observation and documentation of
the local temperature dynamic by myself
and my colleagues at the Department of
General Surgery, Kyiv Medical Institute,
Kyiv, Ukraine.
For monitoring of temperature changes
in parenchymatous organs, in particular
in the liver and pancreas, in the process
of their local cooling a device for direct
contact thermometry was proposed, a
thermocouple sensor or thermocouple
needles (certification of innovative proposal number 443 for Clinical Hospital 14
in Kyiv, 1982).
The proposal we made for a device for
measuring the temperature of internal
organs during their local cooling is made
in the following way (Fig. 12.7.1.1). A
medical constantan wire with a diameter of 0.025 mm, each with a thermosensing side, is joined tightly. Its end is
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Fig.12.7.1.1.
Thermocouple
needle
(TN) for local living tissue temperature
measure. Kyiv, Ukraine, 1982

ach and the duodenal intestine, my coauthors and I proposed a thermocouple
probe for electro-thermometry of endocavitary organs (certifications of the innovative proposal of number 4/83/790
and 6/83/792 at the Kyiv Medical Institute, Kyiv, 1983). The latter was also
proposed for simultaneous decompression of endocavitary organs, in particular
the stomach and the duodenal intestine.
A general view and design of the probe
for electro-thermometry of endocavitary
organs are shown in Fig. 12.7.2.a,b.

rounded. The thermal couple is covered
with a hydro-thermally stable layer. The
thermally stable insulation makes sterilisation possible, including by boiling.
When measuring the temperature of internal organs during their local cooling
the thermo-sensing end of the preliminarily sterilised device for direct contact
thermometry (TS) is introduced into the
tissue of the organ being examined, for
instance the parenchyma of the liver or
the pancreas, etc The free ends of the
TS are joined to the measuring instrument, for example the millivoltage meter
KSP-4. The authenticity of the results obtained was established with a precision of
up to 0.1 °C.
7.2. Thermocouple
(TPI)

Probe

Intraorgan

This thermocouple was developed by myself and other colleagues together with
engineers for the intraorgan local temperature measure, especially in those organs such as oesophagus, stomach, and
duodenum. The local tissue temperature
was measured before, during and after
the application of local or regional hypothermia in patients with several acute
abdominal diseases.
For measuring the temperature of endocavitary organs, in particular the stom132

Fig.12.7.2a. Schematic design thermocouple probe intraorgan for electro-thermometry of endocavitary organs:
1. Temperature recording data transmitter
2. Connecting lead of the data transmitter
3. Thermoplastic polymer tube
4. Apertures for efflux of the contents
of endocavitary organs
5. Notches on the probe for electrothermometry
6. Triple junction
7. Exit for the connecting lead
8. Exit for active aspiration and passive
efflux of exudates or secretions
9. Rubber plug
10. Resistor with pluggable connector
For producing the probe we used an endocavitary temperature recording data
transmitter (1), of an electro-thermometer of the medical TPEM-1, a connecting
lead (2) of which was disconnected from
the resistor with a pluggable connector
and led through the thermoplastic polymer tube (3) with a diameter of 6 mm.
In order to secure the efflux contained in
the endocavitary organ, for example the
stomach or the duodenum it is perforated

in the distal section by 5-6 small apertures (4). The diameter of the apertures
is 3 mm and they are arranged in two
rows along the perimeter. The polymer
tube is snugly fitted onto the end of the
data transmitter opposite the temperature recording tip. The closer end of the
probe with the aid of the triple junction
(6) is split in two and through one of its
exits (7) with a rubber plug (9) the ends
of the connecting lead of the data transmitter (2) are led and once again attached to the resister with the pluggable
connector (10). The other exit (8) is used
for active aspiration and passive efflux of
exudates or secretions of the endocavitary organs, the contents of the stomach
or the duodenum as well as for washing the probe. The length of the probe is
about 1.5 metres. At a distance of 45, 70
and 80 cm from the temperature recoding data transmitter (1) on the thermoplastic polymer tube (3) notches (5) are
made.

eral Surgery, Kyiv Medical Institute and
Kyiv City Centre of Liver, Bile Ducts and
Pancreas Surgery, Kyiv, Ukraine.
In 1982 colleagues at the department of
general surgery of Kyiv Medical Institute
in collaboration with a group of engineers
and staff at the Saturn Research Institute
(Kyiv, Ukraine) with my direct participation began their scientific and experimental-clinical research on creating a model
of an autonomous hypothermal device
for local external controlled hypothermia
(LECH). The operating model created of
the device (innovative proposal of industrial significance number 301, 1984) was
recommended for clinical application in
medical practice in accordance with the
requirements of new devices in medicine
(Ministry of Health of the Ukraine, record
number 12 dated 11 May 1984).
LECH is intended for use in general surgery, in particular in abdominal surgery
for cooling of organs of the abdominal
cavity as well as in fields related to it
such as oncology, neurosurgery, gynaecology, etc, in which local cooling in some
autonomous area of the human organism
is required and maintenance of the local
temperature in the range from 1 °C to 34
°C is required where the temperature of
the ambient atmosphere is from 10 °C to
40 °C.
The technical data of the LECH are:

Fig.12.7.2b. View of thermocouple probe
intraorgan (TPI) for electro-thermometry of endocavitary organs. Department
of Surgery, Kyiv Medical Institute, Kyiv,
Ukraine, 1984
7.3. Device for Local External Controlled
Hypothermia (LECH)
Device for local control hypothermia was
developed and used in the urgent abdominal surgery whereby about 3,000
patients with acute abdominal diseases
were treated at the Department of Gen-

1.

2.
3.
4.
5.
6.
7.

Cooling capacity of the device at an
ambient atmosphere temperature of
40 °C and temperature of the coolant is 5 °C consisting of not less than
280 kcal/hour.
The power required by the device is
not more than 1.25 kW
The precision of the coolant temperature maintenance is +/- 1 °C
The normal alternating current circuit is 220 V
The frequency of the current is 50 Hz
The dimensions in mm are: height
500, width 500, length 600
The weight is 60 kg.
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The principles of the device’s functioning
are as follows. When the device is turned
on from the control panel the refrigeration
unit carries out uninterrupted cooling of
the coolant which is then fed with the aid
of an electrical pump through the connecting hoses to the object to be cooled.
Maintenance of a given temperature regime of the coolant is accomplished automatically by periodically turning on the
electric heater. In its function as a regulator for turning on the electric heater a
thermo-regulator with a patina temperature transmitter is used. For monitoring
the amount of coolant in the thermostat
a level indicator of the original design has
been set up preventing the pump from
turning on when the coolant level falls
below a set norm.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

Compressor
Condenser
Fan
Strainer trap
Filter-dryer
Mechanical filter
Capillary tube
Evaporator
Tank
Electric heater
Thermo-regulator
Electric pump
Hoses
Thermometer
Hypothermal instrument

In Figures 12.7.3a,b the principal scheme
and general view of the LECH are shown
accordingly.

Fig. 12.7.3b. General view of an autonomous hypothermal device LECH

Fig. 12.7.3.a. The principal scheme of the
autonomous hypothermal device LECH:
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In accordance with the scheme (Fig.
12.7.3.a) the compressor 1 compresses
the vapours of Freon 12 and feeds them
through the tube feed into the condenser
2. With the aid of intensive refrigeration
of the condenser by a current of air generated by the fan 3 the gaseous Freon is
transformed into a liquid state and enters
the strainer trap 4, subsequently going
into the filter-dryer 5 and the mechanical
filter 6. Passing through the tube feed as
a liquid, the Freon 12 is choked in the capillary tube 7 after which the vapour-liquid

mixture of Freon enters into the evaporator 8 where its intensive bubbling occurs at the expense of emitting heat from
the surrounding coolant. The compressor
suctions off the Freon vapours from the
evaporator, maintaining low pressure in
it. The refrigerated coolant is heated by
the electric heater 10 turned on by the
thermo-regulator 11. The electric pump
12 effects feeding of the coolant through
the hoses 13 to the hypothermal instrument 15 where after lead-off of heat from
the object the coolant gets to the tank
(capacity vessel). Visual control of the
coolant is accomplished by the thermometer 14. Thereafter the cycle is repeated.
The hypothermal instrument constitutes
the most important focus of the hypothermal autonomy device. The instrument for local surface hypothermia, including abdominal cavity organs, meets
the following technical requirements:
1.

High degree of thermal conductivity

2.
3.
4.

Flexibility
High degree of solidity and reliability
Possibility of being disinfected and
sterilised.

The hypothermal instrument 15 is a flat
6 mm-thick oval shaped cushion placed
in a cover of cotton-wadding tissue. The
instrument is fitted with a fixture for attaching it to the patient’s body (Fig.
12.7.3c).
As to construction, the instrument is
made of a rubber tube embedded concentrically in a flat and reinforced solid
rubberised tissue. For feeding in the coolant there is an entry and exit nozzle. The
operative part of the instrument is stable
for repeated disinfection and sterilisation.
In that way, according to the technical
indicators the autonomous hypothermal
device LECH developed surpassed at that
time known domestic and foreign models
of the corresponding class.

Fig.12.7.3c. The local external control hypothermia is used in a patient with acute pancreatitis. Department of General Surgery, Kyiv Medical Institute and Kyiv City Centre of
Liver, Bile Ducts and Pancreas Surgery.
Kyiv, Ukraine

November 1983
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7.4. Innovative
Cryoequipment

Cryotechnology

and

In the past thirty years several types
of cryogenic technology and equipment

were co-developed and produced worldwidely by myself in collaboration with
engineers in Kyiv (Figures 12.7.4a-f and
Chapter 22).

c

d
a

e

b

f

Fig.12.7.4a-f. Universal Cryogenic System using in cryoscience and cryomedicine in
collaboration with engineers: Department of General Surgery, Kyiv Medical Institute and
Kyiv City Centre of Liver, Bile Ducts and Pancreas Surgery, Kyiv, Ukraine, 12/1982 (a);
International Institute for Cryosurgery, Rudolfinerhaus, Vienna, Austria, 10/2001 and
03/2009 respectively (b,f); Department of Surgery, Evangelic Hospital, Vienna, Austria,
1995 (c); cryoinstrument with probe in disc-form (d) and set of cryoinstruments (e)
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Benefit
for

Human Medicine and Science

� The implementation in practice of the results achieved

over thirty years raise the level of medicine in human
civilization

� Deciphering of the effect of deep low temperatures
on living matter

� Challenge in current invasive malignant tumor
diagnostics based on the development of a new
standard - Invasive Cryodiagnostics

� Amplification of organ maintaining and minimally invasive interventions on the human organism

� Formulation and introduction of new standards in oncological surgery

� An idea of inter-disciplinary research that has been
developed for generations has reached a level which
may and must change paradigms in medicine, especially in oncology and oncological surgery

� Contribution to establishing a new discipline in science and medicine - Cryoscience and Cryomedicine

� Contribution to developing an innovative approach for
modern Cryotechnology and Cryoequipment considered to be a basic prerequisite to the implementation
of these new standards
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an? Leave this poor woman alone! There
is no help for her anymore. Leave her
alone and let her pass away…“

Fig. 12.7.5.1. Patient S.H.1 A 46-yearold mother of two children from Austria,
eleven years after the several innovative
cryosurgical operations for local recurrence of breast cancer in the advanced
stage with multiple skin and lymph node
metastases left. The patient was undergoing conventional surgery for primary
malignant breast cancer left (1992). The
patient is alive disease-free after treatment up to the present (March 2009).
In this case and in the sense of both the
patients and science, I feel I must tell
the physicians the following short story.
It was in the Vienna hospital one afternoon in December 1997. I was working
there as surgeon at that time. The head
of the surgical department, Prof. Dr. K.,
who has long retired now, was on ward
round with other physicians and nurses.

I reacted telling him about the already
planned cryosurgical intervention. My
basic idea was the motivation of my new
treatment concept in terms of humanity and technology. “The patient is young
and has two minor children. As physician
it is my duty to help sick people even
in such cases. If I succeed in prolonging her life more than is usual so that
she can spend additional time as mother
with her family, only then I have fulfilled
my duty as physician and human being…”, I replied.
Since that time and after the treatment
with the modern cryosurgical technique,
the patient has been living for 12 years
now disease-free together with her children and her family. And the former
head of the surgical department, Prof.
Dr. K., is still enjoying his life as retiree.

The ward round was approaching the
sickroom of the above mentioned patient S.H., for whom I was responsible
as surgeon and attending physician,
when suddenly the former head physician stood in the corridor in front of the
door to the sickroom. He interrupted the
whole ward round… He had already been
informed about the patient – but not by
me but by other sources.
In the presence of the young colleagues
and nurses, he addressed me with a
theatrical voice, knocked on my shoulder looking at me bottom-up and said to
me categorically: “Dear colleague Korpan! What do you want from this wom1

The patient has agreed for her photograph to
be published
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Fig.12.7.5.2a-z3. Thoracic skin metastases of the infiltrated lobular breast cancer left
(Grad 1/2) was verified through histological investigation, H&E, original magnification
x 400 (a). An 11-year follow-up. View of postcryosurgical wound in the affected breast
and neck anatomical area: formation of the crust after innovative cryosurgical technique
four weeks ago (b-e), cryosurgical procedure at -180 °C with postcryosurgical zone (ip), eight weeks after cryosurgical operations (q-v) and ten weeks postoperatively (wz3)
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g

Fig.12.7.5.3a-g. Same patient S.H. The patient has received a local subcutaneous recurrence of skin metastasis of the low differentiated ductal breast cancer on the left thigh
little time after thoracic and neck skin and lymph node metastases. The local recurrence
was histologically verified (a) and treated using the developed cryosurgical technique.
The formated postcryosurgical crust (b) has fallen out in eight weeks (c). The postcryosurgical crust consists of detritus without any observable malignant cells histologically
(d). View of the postcryosurgical wound (e,f) with follow-up eleven years (03/2009).
Myself in the operating theatre (g) performing the first developed cryosurgical operation
in this difficult case at the Vienna Hospital, Austria on the 19th December, 1997
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a
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f

Fig.12.7.5.4a-g. Same patient S.H. View
of postcryosurgical wounds, anatomical
breast and neck regio left eleven years
after treatment (03/2009).

g

Patient is satisfied with cryosurgical
results, complaint and pain-free. The
patient’s quality of life is normal and not
limited in any way.
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Well, I am really happy about it.” Republic of Austria, State ORF Channel, Modern Times, 01/2003

Fig. 12.7.5.1. Patient B.K.1 A 63-yearold woman from Germany, nine years
after the unique cryosurgical operation
for malignant melanoma on the leg lower left. A 9-year follow-up: the patient
is alive disease-free until the present
(March 2009). Neither chemotherapy
nor radiotherapy.
The patient said in TV-Interview: “Well,
at first, it was a shock. Because I
thought that it cannot be true that I have
so many different spots. Then they said
me that I will have to face several surgeries. That means: in hospital! And the
immunotherapy, chemotherapy … and
then I thought: there has to be another
possibility.” [TV presenter: By change,
Hilde Klaeger heard about a certain Professor Dr. Nikolai Korpan. Ukrainian by
birth, he is considered worldwide to be
the pioneer of cryosurgery. He has been
operating in Vienna since 1995. During
this period of time, he treated more than
thousand malignant patients with success. Prof. Korpan spares his melanoma
patients an extensive excision of the tumor with subsequent immunotherapy
and chemotherapy, normally the usual
treatment of malignant skin cancer. Under local anaesthesia, he shock-freezed
Hilde Klaeger’s melanoma keeping a safe
distance of approx. 12 millimetres in the
healthy tissue.] “The professor told me
– after the findings had been made –
that I am healed. And I believed him. I
had great confidence; and I have it as
well. Well, my head told me as well: it is
gone. And I am no longer thinking of it.
1

The patient has agreed for her photograph to
be published
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Fig.12.7.5.5a-c. Same patient B.K.
Regular aftercare by myself and other
colleagues based on the international
standard guidelines for oncological
patients. Vienna, Austria, 01/2003
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Fig. 12.7.5.6a-m Same patient. Disease and treatment history: View of the preoperative primary skin tumor on the left leg (a), freezing of the tumor area with surrounding
healthy tissue at -180 °C (b), postcryosurgical zone with demarcation line (c), biopsy
of the frozen tumor area (d). Malignant nodular melanoma, H&E, original magnification
x200 (e), view of the postcryosurgical zone four weeks (f,g) and six weeks (h), fallen
out postcryosurgical crust (i,j) which consists only of detritus without any malignant
tumor cells (k), H&E, original magnification x 400. Seven years follow-up with view of
the postcryosurgical wound (l,m). Neither chemotherapy nor radio- or immunotherapy
152

n

o
Fig. 12.7.5.6n-o. Same patient. Nine years alive disease-free (March 2009)
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posed to get an artificial anus due to his
underlying disease. The physicians could
have placed this artificial anus at the
front abdominal wall during a conventional surgery.

a

b

c
Fig. 12.7.5.7a-c. Patient P.D., born 1950.
Endoscopically (a) taken biopsy lead to
histological verification of diagnosis: Invasive, moderately high differentiated
tubular papillary adenocarcinoma, H&E,
original magnification x 200 (b). The
developed proctological cryosurgical organ maintaining operation was carried
out in the patient without application
of anus preternatural (01/2002). Endoscopical view of postcryosurgical zone
twelve months postoperatively (c). Neither chemotherapy nor radiotherapy. At
present the patient is alive disease-free
(March 2009)
Upon agreement with physicians and
surgeons in Italy, the patient was sup154

Due to his philosophy on life as an artist and painter and also due to his young
age – he was 43 years old at the time
when the malignant rectum carcinoma
was diagnosed – the patient denied the
conventional surgical intervention.
After this sad stroke of fate concerning his health, the patient and his family tried to find and study new treatment
alternatives in different countries which
would allow for the patient to keep his
natural anus. The family travelled to
Germany and to the Switzerland, but
the patient and his family were told the
same thing: the only option was a complicated surgery resulting in an artificial
anus at the abdominal wall.
One day, the patient‘s family wrote a
letter to me: „Sorry for taking your precious time describing my case which can
presumably not be treated. Above all I
would like to know whether it is possible to undergo the surgical intervention immediately in order to avoid having to travel home and then back again
because it is very painful for me to sit
for a longer time. I will now describe my
case…” – these were the first sentences
of the letter the patient wrote to me.
After intensive conversations and after having informed the patient and his
family about different treatment alternatives which would also preserve his
natural anus, the patient could undergo
surgery here in Vienna with me as a surgeon. The innovative cryosurgical intervention was successful, maintaining a
natural anus. The patient had to stay for
4 days in hospital. Since then, the patient has been free of disease. This cryosurgical intervention took place 7 years
ago, and since that time, the patient has
been free of disease until today.

… There is no relation between quality
and competence anymore.
You are happy if you are successful - this
is the most important thing for you…“
Vienna, Austria

01/2008

Fig. 12.7.5.8. Patient A.S.1 A 91-year-old
woman from Austria, nine years after
the use of novel cryosurgical operation
for deep rectum carcinoma. The organ
maintaining curative cryosurgical technique has avoided the application of permanent anus preternatural. The patient
survives without any sign of the disease
with a maintained natural anus (January
2008)
Patient said in Video-Interview: “Then
I demanded: I want THE specialist for
the bowel. And then I came to Professor
Korpan. And he admitted me to hospital. Complete examination. That means,
everything! Starting from the stomach;
and at the end, the bowel. And then it
turned out that I have a cancerous ulcer
at the anus. I was very, very sad! But
then, of course, I also was afraid of an
artificial anus. But then I had the operation … performed by the best professor
of the world. Really! With so much care
and accuracy.

a

That is unique on earth. And then I have
to add that I am already very old. And
also anxious. I have to admit that. But
since then, I feel wonderful. I have no
ailments at all. No pain. And, of course,
no artificial anus. Nothing at all!
1

The patient has agreed for her photograph to
be published
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Fig. 12.7.5.9. Same patient A.S. Preoperative endoscopical diagnostic (a,b) with biopsy histological verification: moderately differentiated adenocarcinoma (c), illustration
of the development of the cryosurgical procedure for malignant anorectal tumor (d-k).
One year after the operation control endoscopical investigation (l,m) with diagnostic
biopsy and histological investigation, H&E, original magnification x 100 (n). No sign for
any existing tumor cells nor for local recurrence
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Fig. 14.1

Fig. 14.2

In operating theatres the novel and pioneering cryosurgical operations have
been used on over 1,500 patients with
different diseases, especially skin and
breast benign and malignancy lesions,
multiple liver malignant metastases
and head pancreas carcinoma, anal and

Fig. 14.4

Fig. 14.5

Basic Experimental Research in vivo
aimed at investigating the nature of
freeze-thawing processes using low temperatures of various intensities, i.e.,
thermodynamic measure in the liver tis-
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Fig. 14.3
stomach malignant tumor, thyroid and
colon malignancies, etc. at the Evangelical Hospital (Fig. 14.1), Sanatorium Hera
(Fig. 14.2), and Rudolfinerhaus (Fig.
14.3), Vienna, Austria from September
1995 until present day by myself worldwide.

Fig. 14.6
sue (Fig. 14.4-14.5) and pancreas parenchyma ultrasound investigations (Fig.
14.6) in the time period of 1979-2001
preoperative, during and after cryoexposure.

15. INTERNATIONAL RECOGNITION

Lecturing and Teaching
of modern Cryoscience and Cryomedicine.
International Institute for Cryosurgery, Rudolfinerhaus.
Vienna, Austria, December 2005
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International Recognition
Books
“Atlas of Cryosurgery” and “Basics of Cryosurgery”
Publisher Springer Vienna-New York-Munich-Tokyo-Sydney, 2001
as well as
Original Papers
by
Nikolai N. Korpan, MD, PhD
Professor of Surgery

•

“... It was a real pleasure to receive the wonderful books on cryosurgery. I
think these books may be considered as the “Bible” of Cryo. Thank you for
this important work...”.
Docteur Jean-Paul HOMASSON
Former President
International and European Societies of Cryosurgery, Medecin-Chef, Centre
Hospitalier, Chevilly-Larue Cedex
Paris, France
01/2002

•

“...We warmly congratulate you upon this epochal event – the launch into
the world of this unique publication! We are very grateful to you...”
Professor Dr. Boris I. ALPEROVICH
Siberia Medical University
Tomsk, Russia
01/2002

•

“... Very impressive. Congratulations! ...”

Professor Leonid SUMAROKOV
UN affairs correspondent, Vienna International Centre
Vienna, Austria
01/2002

•

“... It is really a unique work for the argument, so masterly dealt with and
a masterpiece in print. I wish to send you all my congratulations for the
extraordinary work...”
Professor Dr. Alberto TAJANA
Titolare cattedra di Chirurgia Generale F.R., Universita di Milano
Milano, Italy
02/2002
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•

“... It is a good and very thorough book, which will be very useful to many
different specialists all over the world. It is precious for beginners or those
who want to use cryosurgery, but also to the initiated who will learn quickly
from so many experienced and famous surgeons...”
Dr. Patrick Le PIVERT, MD, PhD
Lakeland Court, Florida, US
02/2002

•

“...We are glad that your idea on the creation of the first fundamental
principle about cryosurgery is realised in this wonderful publishing. Please
allow us to express recognition for the enormous work which you have taken
upon yourself in order to lay a new and visible milestone in the history of
medicine. We are convinced that the publication of these books will lead to
further development and establishment of modern cryosurgical treatment
methods...”
Professor Dr. A. M. GRANOV
Director, Scientific Institute
St.Petersburg, Russia
02/2002

•

“... Congratulations on the very good and interesting books...”
Dr. Peter NORDIN
Lakarhuset
Gotheburg, Sweden
02/2002

•

“... I would like to express my sincere congratulations to you. These
books will certainly contribute greatly to widening knowledge of modern
cryosurgery and cryotechnology. We will introduce these 2 books in our
library and publish comprehensive abstracts of them in our “New Books”
column in the Bulletin of the International Institute of Refrigeration...“
Francois BILLIARD
Director of the International Institute of Refrigeration
Paris, France
03/2002

•

“... This book is apparently the first of its kind in the speciality field of
cryosurgery. It is published in the form of an atlas with numerous, excellent
colour pictures which clearly show the before, during, and after effects
of cryosurgery as it is applied to numerous disease processes. Within the
book, each area is adequately represented. The author seems to have a
wealth of knowledge about cryosurgery and presents the information in
a convincing manner. This book covers the use of cryosurgery from its
beginnings to present day at it applies to many areas of surgical disease.
Line drawings are well done and are anatomically correct and well oriented.
I found this book easy to peruse. It gives a brief but complete historical
review of cryosurgery as well as the theory behind the modality. I feel this
is a useful book as a whole...”
Roy R. DANKS
University of Iowa Hospitals and Clinics
New York, USA
03/2002
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•

“... I’ve had a good time scanning your books. I am impressed – you
have authored two superb texts on cryosurgery. They will be valuable as
references to anyone interested in cryosurgery. I congratulate you on the
achievement...”
Andy GAGE, MD, FACS, Professor of Surgery Emeritus
State University of New York at Buffalo
USA
07/2002

•

Your outstanding books are also appreciated by all who have had the
pleasure of reading them. Thank you again for your contributions”
Gloria F. Graham, MD
Vice President of the International Society of Cryosurgery
Wake Forest University Health Sciences
Medical Center Boulevard, Winston-Salem
North Carolina, USA
01/ 2004

•

“The history article in the JACS1 looks excellent…”

Andy GAGE, MD, FACS
Professor of Surgery Emeritus, State University of New York at Buffalo
USA
02/2007

•

“Professor Dr. Korpan is leading in the field of cryomedicine and cryosurgery
world-wide. As other surgeons over the world we learn in China modern
cryomedicne, especially cryosurgery and cryotechnolgy by Professor Korpan.
His historical books “Atlas of Cryosurgery” and “Basics of Cryosurgery” are
learning books for me personally and our Chinese surgeons...”
Kecheng Xu, MD, Professor, Chief President, Chief Physician
Fuda Cancer Hospital, of Guangzhou
CHINA
11/2008

•

“I would consider you as a pioneer in cryosurgery...”
Rajesh Pendlimari, MBBS
Colon & Rectal Surgery
Mayo Clinic
Rochester, MN, USA
04/2009

1
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16. HIGHEST SCORE in the VOTING of the BOARD
of DIRECTORS of the INTERNATIONAL SOCIETY of
CRYOSURGERY (2001-2003)

Lecture on modern Cryoscience and Cryomedicine.
XXXI World Congress of the International College of Surgeons.
Buenos Aires, Argentina.
15th – 19th November 1998
197

Cryosurgery, Issue 9

Cryosurgery, Issue 9

January 2004, p.5

January 2004

International and European Societies of Cryosurgery
Board of Directors Meeting.
Prof. Dr. Nikolai N. Korpan (standing 3rd from left).
th
12 September 2003, Imperial College, University of London.
London, UK
198

199

International and European Societies of Cryosurgery
Results of the ISC QUESTIONNAIRE
Imperial College, University of London, London, UK
10th – 11th September 2003
“We congratulate Prof. Dr. Nikolai Korpan on his achievement of the highest score in the
voting of the Board of Directors of the International Society of Cryosurgery and hope
that his anxiety regarding democracy not being practised in the running of the society
has been answered in the way the results of the questionnaire have been calculated and
represented.”
President of the International Society of Cryosurgery Dr. Omar Maiwand
Harefield Hospital, Harefield, Middlesex, UB9 6JH, UK
23rd January 2004

“…To receive the highest score for the Board of Directors is a singular accomplishment.
Your outstanding books are also appreciated by all who have had the pleasure of reading
them. Thank you again for your contributions”
Dr. Gloria F. Graham, Vice President of the International Society of Cryosurgery
Wake Forest University Health Sciences, Winston-Salem, North Carolina, USA
28th January 2004

2nd Combined Meeting of the International / European Societies of
Cryosurgery, 11th – 12th September 2003. London, UK. Dinner Cruise on the
River Thames. Prof. Dr. Nikolai N. Korpan (Austria), Dr. Omar Maiwand (UK), Dr.
Gerhard Hochwarter (Austria), Dr. Mazen Suradi (Jordan) (standing from left to right),
Dr. Osama Himmo (Jordan), and Sunita Bosnic-Filipovic (Austria)
(sitting from left to right)
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17. BASIC ORIGINAL PAPERS
including the peer-reviewed international Top-Journals

1. Journal Citation Reports: Impact Factor
•
•
•
•
•
•
•

Annals of Surgery (1997)							
American Journal of Surgery (1995) 					
Journal of the American College of Surgeons (2007) 			
Cryobiology (2002) 								
Journal of Surgical Research (1994) 					
Journal of Surgical Research (2009) 					
Technology in Cancer Research & Treatment (2007) 1.677 x 2 =
									

6.674
2.349
2.273
1.936
1.727
1.727
3.354

Total 20.040

2. PubMed and Cumulated Index Medicus - 31
(1984 - at present)

3. Cumulated Index Medicus - 2
(1985)
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18. JOURNAL CITATION REPORTS

279

280

281

282

283

284

19. BOOKS (Author, Editor, Contribution)

•

Hypothermia in Acute Abdominal Surgery.
Publisher Naukova Dumka, Kyiv, 1988, 102 pages

•

Low Temperatures in Medicine.
Publisher Naukova Dumka, Kyiv, 1988, 279 pages

•

Atlas of Animals of the World Oceans that are Dangerous to Humans.
Publisher OKFA, 1998, 222 pages

•

Atlas of Cryosurgery.
Publisher Springer ViennaNewYorkMunichTokyoSydney, 2001, 525 pages

•

Basics of Cryosurgery.
Publisher Springer ViennaNewYorkMunichTokyoSydney, 2001, 325 pages

•

Bio-Oncology.
Verlag Wilhelm Maudrich WienMünchenBern, 2002, 266 pages

•

Cryoscience and Cryomedicine – From Fundamental Research to Clinical
Implications.
Facultas Verlag Vienna, 2009, 457 pages

•

Cryosurgery, 1-3 Volumes.
Facultas Verlag Vienna, 2009, 1200 pages (in press)

•

Hypobiosis and Cryobiosis.
Facultas Verlag Vienna, 2009, 370 pages (in press)

•

Nobel’s Dynasty in the Ukraine.
Publisher Zdorovja, Kyiv, 2009, 177 pages (in press)
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19.1. “THE BIBLE”:
Basics of Cryosurgery and Atlas of Cryosurgery

“...It was a real pleasure to receive the wonderful books on cryosurgery. I
think these books may be considered as the “Bible” of Cryo. Thank you for this
important work...” Docteur Jean-Paul HOMASSON, Former President, International
and European Societies of Cryosurgery, Chief Surgeon, Centre Hospitalier, ChevillyLarue Cedex, Paris, France
01/2002
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19.2. OTHER BOOKS

… and books, which are to be published in the near future:
•

Nobel’s Dynasty in the Ukraine.
Kyiv, 2010, 177 pages

•

Cryosurgery, 1-3 Volumes.
Vienna, 2010, 1200 pages

•

Hypobiosis and Cryobiosis.
Vienna, 2010, 370 pages
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20. NATIONAL, EUROPEAN, and INTERNATIONAL
PATENTS

50
Patents
National - European - International

• USSR

19

• Austria

14

• European Union

9

• USA

5

• Japan

3
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20.1. FORMER SOVIET UNION

19 Patents
in the
former Soviet Union
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20.2. REPUBLIC of AUSTRIA

14 Patents
in the
Republic of Austria -
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338

339

340

341

342

343
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20.3. EUROPEAN UNION

9 Patents
in the
European Union,
including
Belgium, Switzerland, Liechtenstein, Cyprus, Germany, Denmark, Spain,
Finland, France, Great Britain, Greece, Ireland, Italy, Luxemburg, Monaco,
Netherlands, Portugal, Sweden

345
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20.4. USA

5 Patents
in the
USA
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377
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20.5. JAPAN

3 Patents
in
Japan
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20.6. PATENT EVALUATION

Universal Cryosurgical System

Commercial Value:
65 Million Euros

401

Set of Cryogenic Instruments, Cryoprobes and Cryoneedles

Laparoscopic Needle
402

403

404

405

406

407

408

21. SCIENTIFIC DOCUMENTARY IMAGES
Scientific Documentary Films
53
Includes interviews and documentary films from state TV: Brussels, Belgium,
11/2002 such as ORF Channel, Modern Times, Republic of Austria, 01/2003;
Coolangatta, Australia, 11/2008, and Dubai, U.A.E., 01/2009
Scientific Documentary Slides
more than 4,000

SLIDES & FILMS

FILMS & SLIDES
409

scientific FILMS & SLIDES
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22. NOVEL Cryogenic Technology and Equipment
One of the crucial factors influencing
the development of cryoscience and
cryomedicine, especially cryosurgery is
the standard and technical properties of
the cryosurgical devices, i.e. the efficiency
of the cryomedical and cryosurgical
procedures in scientific and curative
practice firstly depends on technical
facilities of the cryogenic equipment.
However, the cryogenic units offered
presently on the world market have the
standard of computer technology of the
1960s and thus only allow rudimentary
interventions.
Because
of
lacking
technical and equipment prerequisites
no dissemination could take place. A
successful use of modern cryoscience and
cryomedicine is only possible through the
development of efficient cryogenic technical
appliances.

At the start of my scientific and clinical
activity using low temperatures in
the field of medicine at the end of the
seventies it was analysed as one of the
most essential factors having influence
on the development of cryosurgery - the
condition and standard of cryogenic and
cryosurgical appliances, their influence
generally upon the development of
cryogenic methods. Only after that did
we suggest our own concept in creating
cryogenic techniques.
Also, the basics of our own cryogenic
technology were developed in the late
1970s in continuous scientific and
technical collaboration with engineers
and designers of the former Scientific
Research Institute “Saturn” (USSR) and
afterwards with the Scientific Production
Company “Pulse” in Kyiv, Ukraine. My
scientific ideas and proposals have
fruitfully continued over the past thirty
years up until today (Fig. 22.1).
The elaboration of any medical technique
starts from the definition of the main
technical requirements of the developed
appliances, the implementation of which
provides their efficiency of use in medical
practice.

Fig. 22.1. The following idea and technical
decision are being discussed by myself and
engineers (first right engineer and designer
Jaroslav V. Zharkov, Director). Scientific
Production Company “Pulse”, Kyiv, Ukraine, July
2008

Having studied lots of constructions of
cryogenic and cryosurgical appliances
created in different countries and
based on various principles of reaching
the extreme cold it is possible to say
that the development of cryogenic and
cryosurgical techniques has been going
in the wrong direction. The first simple
appliances appeared long before the main
mechanisms for cryogenic destruction of
biological cells became known and so
there were no technical requirements
formulated which could provide the
realisation of these mechanisms. It led
to the fact that many specialists having
applied such a simplified technique and
having achieved no expected effects did
411

not believe the possibilities of cryogenic
procedures and operations for a long time
and left its group of supporters.

results of the experimental studies show
that if the cryosurgical device provides a
temperature of -180 °C to the working
surface of the cryogenic instrument
which is in contact with the bulk of tissue
to be frozen, then most of the cells in this
case die. When the temperature of the
cryogenic activity is raised the possibility
of preserving the cells in the bulk of
tissue to be frozen increases and the
recurrence of malignant malformations
becomes possible. So in the process of
cryogenic activity the temperature of the
working surface of the cryogenic device
which is in the contact with biological
tissue should not be less than -180 °C.

On the basis of our own theoretical,
experimental and practical experience,
and after examining the work of some
cryogenic units the world over, but also
on the basis of our own know-how (50
national and international patents), we
have developed in collaboration with
engineers and designers from Kyiv a
concept of modern cryogenic equipment
and technology which can be used
universally. Our findings based on the
physical and biological investigations,
which defined the cryogenic destructive
mechanisms
in
living
nature,
simultaneously allowed us to determine
the main technical requirements of
cryogenic instruments and devices.

Another condition is the provision of
high accuracy in the measuring and
stabilisation of the real temperature of
the cryogenic activity.

The main technical parameter stipulated
for effective cryogenic destruction is
the provision of a high freezing rate of
the biological tissue followed by further
deliberate thawing.

The following condition is the reproduction
of cryogenic active parameters and
the provision of the present working
temperature with precise accuracy.
Another
important
requirement
is
undoubtedly, simplicity, reliability and
safety in the processing.

This rate, in turn, is defined by the
temperature of the working surface of
the cryogenic instruments in contact
with the bulk of tissue to be frozen. The

a

Stability

b

and

reproduction

of

the

c

Fig.22.2a-c. Universal Cryogenic Complex developed in three successive device models using by myself at
the Department of Surgery, Kyiv Medical Institute (a), Kyiv, Ukraine, 09/1985 as well as at the Evangelical Hospital (b), 11/1995 and Rudolfinerhaus (c), 01/2009, Vienna, Austria
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cryogenic active parameters as well as
the other above-mentioned requirements
are provided by the elements of the
cryogen system’s construction and the
peculiarities of its functional structure,
the level of the mechanisation in the
management of cryogenic parameters.
Recently cryogenic devices invented
by different companies have appeared,
though
being
quite
complicated
automatic systems they do not satisfy
the main requirement of the minimal
temperature of the cryogenic activity.
Constructive peculiarities of the abovementioned devices allow the temperature
of the working surface of the cryogenic
instruments to be reached, probes and
needles in contact with the biological
object not less than -120 °C, which is
not satisfactory for guaranteed biological
tissue destruction. This explains why the
cryosurgical method is not more widespread, missing out on its possibilities.

Our own new universal cryosurgical
equipment is produced by cryogenic
automated systems “Universal Cryogenic
Complex” (Fig. 22.2). The suggested
Universal Cryosurgical Complex allows
the application of the main advantages
of cryomedical and cryosurgical methods
in all fields of science and medicine.
The new cryogenic automated systems
“Universal Cryosurgical Complex” (UCC)
is constructed on fundamental elements
of “know-how”, which includes the design
and manufacturing process of porous heatexchangers, the technology of electron vacuum welding for thin-wall components,
the design of electromagnetic valves
for cryogenic liquids, the procedures of
clinical investigations of the new system
in different medical fields.
The mobile cryosurgical set is made as
a compact installation with cryogenic
system, block of automatic management

The following technical data are available:
•
•
•
•
•
•
•
•

volume of cryodestruction zone			
liquid nitrogen capacity				
freezing temperature range				
time to reach working temperature			
thawing time						
power consumption					
voltage								
weight								

1-180 cm3
10 litres
20-190° C
max 5 min.
2-3 min.
max 600 W
220 V, 50 Hz
10 kg

The main advantages of the system in respect of the universal cryosurgical complex
“UCC” are:
•
•
•

high cooling capacity
guaranteeing the cryogenic destruction of the specified volume
allowing the choice of different cryogenic procedures, especially in surgical oncology:
• high accuracy of measurements
• stabilisation of cryogenic effect temperature allowing the use of a specifically
developed mathematical model to evaluate the cryogenic destruction as being
symmetrical to the axis for predicting the cryogenic destruction zone
• availability of several kinds of cryogenic systems, different cryogenic instruments,
applicators and needles, provides the implementation of various cryogenic effect
methods (application, penetration, spraying, clamp) and enables coverage of
almost all spheres of medicine
• high reliability of vacuum and cryogenic equipment provided by the use of the
advanced technologies of electron beam and laser welding.
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by the cryogenic active processes. The
storage of the cryogenic agent (10 l)
enables uninterrupted cryogenic activity
for 3-4 hours and the performance of
cryosurgical operations in out-patient
clinics in different fields of medicine.
The stationary cryogenic set is a new
compulsory attribute of the modern
operating room (Fig. 22.3). The set is

automobile, as it can consume energy
from the on-board cell.
All above-mentioned sets have the
uniform connective centre of different
cryogenic devices, applicators for use
in different fields of cryoscience and
cryomedicine.
All
these
cryogenic
systems comprise the unique cryogenic
elements (heat-exchangers, cryogenic
devices and applicators, electromagnetic
valves, heaters, cryogenic pipelines, etc.)
which satisfy all the above-mentioned
requirements. Mechanised cryogenic
systems allow the implementation of
variable parameters of cryogenic activity,
to conduct a variety of cryogenic biological
investigations ordered to optimise the
parameters of cryogenic activity.
All the above-mentioned cryogenic
systems are constructed using up-todate equipment in the field of cryogenic
heat exchange, cryogenic material
science, mechanisation of the cryogenic
processes.

Fig.22.3. Schematic view of the Stationary
Cryogenic System

situated above the operating field on a
managed fastened cryogenic device to
the bulk of tissue to be frozen and is fixed
at the required angle so as to fully relieve
the surgeon’s hand in the operating
process which can last for some hours.
The portable cryosurgical set is installed
in the case of the block of management
and small-mentioned cryogenic block
(weight 1.5 kg, cryostat volume 400 ml),
complete with cryogenic devices and
applicators. It can be easily transported
and be used for performing a single
cryogenic destruction of a bulk of tissue
not more than 40 cm3 . The set can only
be used during transportation of a patient
or on site from the electric network of an
414

Such construction of the cryogenic
complex makes it possible to increase
the number of various cryogenic devices
and instruments for several cryogenic
systems and so to involve all branches of
cryoscience and cryomedicine.
The new concepts, discoveries, inventions
and developments of the unique high-tech
and innovative cryogenic technology:
instruments and devices have been
introduced and established in Austria
since 1995. At the same time our own
cryogenic technology and equipment
was authorised by the highest technical
commission of the Republic of Austria
(Fig. 22.4).
The Universal Cryosurgical Technology
developed by us and available for use at
the International Institute for Cryosurgery,
Rudolfinerhaus, Vienna, Austria is to be
evaluated against the known analogies
of the present computer standard. Only
because of this, is the operative standard

Fig. 22.4. TUEF Certificate, Vienna, Republic of Austria, 04/2001.

carried out by us possible. Thus, this
cryogenic equipment and technique
can successfully be reproduced by each
scientist and specialist who uses this or
similar modern cryogenic technology.
The Universal Cryosurgical Technology
developed by us and available for
use at the International Institute for
Cryosurgery, Rudolfinerhaus, Vienna,

Austria is to be evaluated against the
known analogies of the present computer
standard. (Fig. 22.5). Only because of
this, is the operative standard carried
out by us possible. Thus, this cryogenic
equipment and technique can successfully
be reproduced by each scientist and
specialist who uses this or similar modern
cryogenic technology.
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Finally, a production series of this hightech quality performance developed
cryogenic technology and equipment

leads to a premium position in the field of
cryoscience and cryomedicine in the 21st
century world-wide.

a

b
Fig.22.5 a,b. Modern Universal Cryogenic Equipment (a) with sets of cryogenic needles and cryosurgical
probes (b) at the International Institute for Cryosurgery, Rudolfinerhaus, Vienna, Austria, 03/2009
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UNIVERSAL CRYOSURGICAL UNIT
Technical characteristics
of cryosurgical device “FreezeForce1”
and its analogues

#

Parameter

„FreezeForce1“

„CRYO-6“ Erbe
(Germany)
1. Temperature range of from +20 to -180 (in temperature
cryoapplication °C
contact with freezing range N/A
tissue!)
2. Freezing
continuous
pump way
3. Freezing zone volume from 5 to 180 cm³ diameter 30 mm
depending on cryotype
4. Cryoagent using
liquid nitrogen
liquid nitrogen
5. Consumption of cryo5-7
48
agent, liters
6. Duration of extreme
1,5
N/A
thawing, min
7. Accuracy of tempera±1
N/A
ture stabilization during cryoapplication,
°C
8. Condition (dependent
only doctors/OP- doctors and speon)
Personal without cial technician
technician
9. Technical possibility
universal/multiple only mono
functions
10. Cryoinstruments
change & removable fix
11. Sets
probes, needles & needles
spray
12. Pressure
2,3-2,5 atm
15-50 atm
13. Duration for operat1-2
2-3
ing duty readiness,
min
14. Duration of continu180
30
ous operation after
one loading, min
15. Type of use
application, inplanta- inplantation
tion & spray
16. Power consumption,
500
700
Watt
17. Dimensions, mm
200x380x750
550x550x1300
18. Weight, kg
45
65
19. Quantity of change59 in sets
5-7
able applicators and
instruments
20. Fields of medical and
UNIVERSAL
only urology,
scientific application
liver metastasis

„Endocare,
Inc.“ (USA)
up to -100 °C
(without heat
load)
pump way
N/A

„CS-5“ Candela
(USA/UK)
temperature range
N/A

gas argon
84

liquid nitrogen
90

N/A

N/A

without stabilization

without stabilization

pump way
N/A

doctors and spe- doctors and special
cial technician
technician
only mono

only mono

fix
needles

fix
needles

50 atm
1

50 atm
N/A

20-30

5

inplantation

application

700

1200

600x900x1700
52,6
7

106
3

only urology,
only urology, liver
liver metastasis metastasis

practically in all
fields of cryomedicine and cryoscience:
general and abdominal
surgery, laparoscopic
surgery, oncology,
dermatology,
proctology,
gynecology,
laryngology, etc.
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23. NATIONAL and INTERNATIONAL TEACHING &
WORKSHOPS on CRYOSCIENCE and CRYOMEDICINE

Lecture on Cryoscience, Cryomedicine, and Cryosurgery.
University of Sydney, Royal Prince Alfred Hospital. Sydney, Australia. 11/2008

After my lecture on Cryoscience, Cryomedicine, and Cryosurgery. Breast Center,
Section of Operative Oncology, University of Heidelberg.
Prof. Dr. Yuri O. Filippov, Dnipropetrovsk, Ukraine (left), Head, Assistant Medical
Director Dr.med.habil. Nikos Fersis, University of Heidelberg (middle)
and myself. Heidelberg, Germany, 01/2006
419

Seminars “The latest development in modern Cryosurgery and modern
Cryotechnology” (Seminar poster top left). Coolangatta, Australia. 11/2008

Sydney Cancer Centre, Sydney Cancer Centre Foundation. Sydney, Australia. 11/2008
420

...with Dr. Patrick Le Pivert (3rd from right) and his Colleagues from the USA at the
Evangelic Hospital (myself 2nd from right). Vienna, Austria. 4/2000

Agreement with Dr. Patrick Le Pivert (left) about scientific collaboration
421

Permission for workshops and teaching from the Jordan Ministry of Health. 1999
422

Operating Theatre (myself sitting), Queen Zain Al-Sharaf Hospital. Amman, Jordan.
8/2000

Queen Zain Al-Sharaf Hospital, Amman, Jordan. 8/2000
423

Al Bashir Hospital (myself left). Amman, Jordan. 9/2001

Operating Theatre, University of Jordan (myself 2nd from right). Amman, Jordan.
8/2000
424

Operating Theatre, University of Jordan (myself in the middle). Amman, Jordan.
10/1999

Operating Theatre, University of Jordan (myself left). Amman, Jordan. 8/2000
425

a

b
Lecture and workshop with scientists from Germany: Ordinarius Prof. Dr.med. Dr.-Ing.
habil. Erich Wintermantel (2nd from left), Lehrstuhl für Medizintechnik, Technische
Universität München, together with engineers from Medi-Globe, Schweinfurt,
Germany, at the International Institute for Cryosurgery, Rudolfinerhaus.
Vienna, Austria. 11/2008
426

a

b
Experimental Workshop, Vietnamese State Hospital. Hanoi, Vietnam. 12/2006
427

a

b

428

c

d
In the operating theatre (a-d), Vietnamese State Hospital. Hanoi, Vietnam. 12/2006
429

a

b

430

c

d
Operating Theatre (a-c), City Center of Oncology. Moscow, Russia. 9/2006
431

Special Lecture. Japan Society for Low Temperature Medicine. Tokyo, Japan. 11/2008

Professor Dr. Sajio Sumida (right) and myself. Tokyo, Japan. 11/2008
432

a

b
Lecture and workshop, City Center on Oncology. St. Petersburg, Russia. 4/2006
433

a
434

b

c

d
Ministry of Health, Directorate of Health in Ninawa, Mosul Continuing Education
Center, Al-Zahrawi Teaching Hospital. Mosul, Iraq. 12/2002
435

a

b

c
Lecture and workshop, Sklifosofsky Research Institute. Moscow, Russia. 11/2006
436

Teaching of modern cryoscience, cryomedicine
and cryosurgery with a
group of doctors from the
Philippines. International
Institute for Cryosurgery,
Rudolfinerhaus.
Vienna, Austria
March 9-11, 2004

Lecture, teaching and scientific discussion on modern cryomedicine, cryosurgery and
cryotechnology with group of doctors and scientists from the Ukraine and Germany.
Colleagues from the Fraunhofer Institute for Biomedical Engineering (IBMT) and Cryobiophysics & Cryotechnology, St. Ingbert, Germany: Prof. Dr. Heiko Zimmermann (1st
from right) and Dr. Alisa Katsen-Globa (2nd from right), at the International Institute for
Cryosurgery, Rudolfinerhaus
Vienna, Austria

January 20, 2007
437

a

b
Scientific Seminar with Ukrainian Students studying in Austria (a,b).
International Institute for Cryosurgery, Rudolfinerhaus. Vienna, Austria. 1/2005
438

24. INTERNATIONAL EXHIBITIONS
Participation in the following international exhibitions:

• Buenos Aires, Argentinia, 11/1998
• Amman, Jordan, 09/1999
• Duesseldorf, Germany, 10/2000
• Brussels, Belgium, 11/2002
• Geneva, Switzerland, 03/2004
• Moscow, Russia, 10/2008
• Dubai, United Arab Emirates, 01/2009

Cryoscience and Cryomedicine: active participation in the international exhibition.
Dubai, U.A.E. 01/2009
439

Buenos Aires, Argentinia, 11/1998

440

a

b

c
BRUSSELS EUREKA 2002 with 1500 participants from 54 countries.
Brussels, Belgium, 11/2002
441

32nd International Exhibition of Inventions, New Techniques and Products. 675 Exhibitors with 1,000 Inventions from 42 countries and 5 continents.
Geneva, Switzerland, 31st March – 4th April, 2004
442

Amman, Jordan, 9/1999
443

Representing the International Institute for Cryosurgery at the Arab Health Exhibition:
Dr. Mohammed Saffarini, Jordan (left), Manfred Weber, Germany (right) and myself.
Dubai, U.A.E., 01/2009

Meeting with Visitor from Saudi-Arabia. Dubai, U.A.E., 01/2009
444

25. MAIN NATIONAL and INTERNATIONAL AWARDS

Gold Medal for Merits of the Republic of Austria
“For medical and scientific merits”
awarded by Maria Rauch-Kallat, Austrian Minister of Health
Vienna, Austria, 06/2006

a
445

b

c

d
Award of Shuchov Gold Medal, Russian Academy of Science (RAS), The International
Union of Scientific and Engineering Associations (USEA), Academy of Engineering
Sciences named after A.M. Prokhorov (AES): Scientific lecture by myself (a), after the
awarding at the Main Building of RAS (b), view of the Shuchov Gold Medal (c), with
Acting Member of the RAS, Member of the Presidium of the RAS, Director Professor Dr.
Juri W. Guljaev who introduced me and awarded the Shukhov Gold Medal (d, right).
Main Building of the RAS (Leninski Prospect 14), Moscow, Russia, 03/2007
446

447

Awarding of Belgian Order “Le Merite de l’Invention”, Grade Chevalier.
Brussels, Belgium, 11/2002

Creative prize, Victoria Awards 2002 and Gold Medal with Mention.
Brussels EUREKA 2002 with 1500 participants from 54 countries.
Brussels, Belgium, 11/2002
448

449

450

Belgian Order “Le Merite de l’Invention”, Grade Chevalier.
Brussels, Belgium, 3/2002
451

The Marie Curie Award. The Marie Curie Gold Medal with The Marie Curie Certificate
in golden coloured metal frame: ”For significant contributions to surgery”. Award
presented at the Inaugural World Forum at Oxford University. Award Ceremony.
Great Britain, July 4-9, 2006
452

State Medal of the Ukraine: “For Merits”.
Distinction of the Ukraine, President of the Ukraine.
Kyiv, Ukraine, 12/2006
453

Gold Medal for the Best Inventions.
32nd International Exhibition of Inventions, New Techniques and Products.
675 Exhibitors with 1,000 inventions from 42 countries and 5 continents.
Geneva, Switzerland, 3/2004

In honour of the acknowledgement of Nikolai Korpan’s achievement as a doctor, surgeon and scientist a stamp and post card were issued by the Austrian State Post in two
languages: German and Ukrainian. Vienna, Austria, 12/2006
454

„… in recognition
of outstanding
contribution towards
the advancement of
Cryomedicine given
this 29th day of
November 2009 in
the City of Tokyo“

455

456

26. TV SCIENTIFIC INTERVIEWS

Modern Times, ORF Channel, Austria. 01/2003

Infinity TV for all Arabic Channels, Arab Health Exhibition,
Dubai, U.A.E. 01/2009
457

458

27. MEDIA REPORTS

• Austria
• France
• Germany
• Hungary
• Middle East:
Iraq, Jordan, United Arab Emirates, etc.
• Russia
• Slovenia
• Ukraine

459

460

KORPAN GOLD MEDAL
For the first time, a researcher in cryosurgery was awarded the international scientific
prize named after Professor Dr. Nikolai Korpan “KORPAN GOLD MEDAL” in 2006 based
on the decision and vote of the Board of Directors of the 33rd Annual Meeting of the Japan Society for Low Temperature Medicine. Tokyo, Japan, November 23-24, 2006.

“Korpan Gold Medal” firstly awarded by myself in Tokyo, Japan, 11/2006

Festive ceremony of “Korpan Gold Medal 2008”, Tokyo, Japan, 11/2008
461
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